
E D I T O R ’ S  N O T E :  This is the second installment of a 2-part series on the rise of telehealth 

during COVID-19 and its implications. Part I appeared on ajmc.com on September 15, 2022. 

See https://bit.ly/3R3fMaV

OPTIMIZING TELEHEALTH POST COVID-19 will be a balancing act. 
Despite its meteoric rise during the height of the pandemic, tele-
health’s application in complex, chronic, and/or life-threatening 
conditions may continue to present challenges.1

Clear opportunities and advantages of telehealth for ambulatory 
patients or those in remote or rural areas are already evident. 
Providing diagnostic evaluations and follow-up consultations 
through virtual visits delivers value and effi  ciency. Easier and 
increased access to care may boost medication adherence, 
which can improve patient outcomes and potentially reduce the 
overall cost of care. 

Many oncology practices embraced telehealth during COVID-19 
as a cornerstone of safety for patients with cancer, many of whom 
are immunocompromised, only to discover added value. Beyond 
merely limiting unnecessary in-person patient visits to clinics, some 
practices report a more comprehensive and eff ective application 
of telehealth. 

TECHNOLOGY
The Promise of 
Telehealth—A Cautionary Tale 
Implications of Telehealth Use on the Future 
of Oncology Care
Neil Minkoff, MD; Joshua Greenblatt, BFA: and Yana Volman, MBA

PRECISION MEDICINE
At Last, Artifi cial Intelligence 
Is Transforming Cancer Drug 
Discovery and Development
Dietmar Berger, MD, PhD

AFTER SPENDING MORE THAN 3 decades as a 
hematology/oncology researcher and physician, it 
is invigorating to be living in and working through a 
“golden age” in cancer research.

The past 50 years have seen extraordinary strides 
in oncology treatment, leading to signifi cant 
advances in patients’ outlook and quality of life. 
However, as scientists we cannot ignore that most 
patients with advanced disease still face unacceptably 
low 5-year survival rates.1 

PAYMENT MODELS
Wither the RO Model: 
Focusing on Access to Spread 
the Value of Radiation Therapy 
Anne Hubbard, MBA

THE AMERICAN SOCIETY FOR RADIATION ONCOLOGY
(ASTRO) has long advocated for an alternative 
payment model (APM) that recognizes the high-value 
care that radiation oncology provides to patients with 
cancer, and the society will continue to do so despite 
the indefi nite delay of Medicare’s Radiation Oncology 
(RO) Model announced in August. 

Annual Medicare expenditures for radiation 
oncology services, both in the hospital outpatient 
setting and in the freestanding setting, equate to just 
over $4 billion, which is signifi cantly less than the 
more than the $6 billion that CMS spends on just the 
top 3 cancer drugs.1 Despite its high value in compar-
ison to other oncology services, radiation oncology 
has experienced signifi cant payment reductions in 
the Medicare Physician Fee Schedule resulting in a 
27% cut between 2010 and 2019, when adjusted for 
utilization and infl ation.2

A L S O  I N  T H I S  I S S U E

EXPERTS AT 
RUTGERS. A 
conference at Rutgers’ 
Ernest Mario School of 
Pharmacy featured a 

discussion on payment models with Steven K. 
Libutti, MD, FACS, director, Rutgers Cancer 
Institute of New Jersey, who spoke about the 
potential for bundled payments, and Edward 
Licitra, MD, PhD, chair and CEO of Astera 
Cancer Care, who reviewed advances under 
the Oncology Care Model, SP424. 

FIVE YEARS OF CAR T-CELL 
THERAPY. The FDA approved 
the fi rst chimeric antigen receptor 
(CAR) T-cell therapy on August 
30, 2017, and Bita Fakhri, MD, of 
Stanford Medicine discusses how treatment 
for diffuse large B-cell lymphoma has never 
looked back, SP429.

MOONSHOT UPDATE.
The National Comprehensive 
Cancer Network’s fall policy 
summit featured an update 
on Cancer Moonshot 2.0 

from the program’s coordinator, Danielle 
Carnival, PhD, SP449. 

NEW INDICATION. 
FDA approves pemigatinib 
(Pemazyre, Incyte) for myeloid/
lymphoid neoplasms with 
FGFR1 rearrangement, SP463. 

DISPARITIES DISCUSSIONS. The 15th
American Association for Cancer Research 
(AACR) Conference on the Science of Cancer 
Health Disparities in Racial/Ethnic Minorities 
and the Medically Underserved covered links 
between neighborhood adversity and breast 
cancer and new data science devoted to 
disparities research. Addressing disparities 
in cancer care was a theme of the AACR 
Progress Report, SP450-SP453.
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Many oncology practices embraced telehealth during the COVID-19 
pandemic to protect immunocompromised patients, only to discover its 
added value. 
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Important Safety Information
Warnings and Precautions
Severe and Fatal Immune-Mediated Adverse Reactions
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or tissue at any time after starting treatment. While
immune-mediated adverse reactions usually occur during treatment, they can also occur after discontinuation. Immune-mediated adverse reactions 
affecting more than one body system can occur simultaneously. Early identifi cation and management are essential to ensuring safe use of PD-1/
PD-L1–blocking antibodies. The defi nition of immune-mediated adverse reactions included the required use of systemic corticosteroids or other 
immunosuppressants and the absence of a clear alternate etiology. Monitor closely for symptoms and signs that may be clinical manifestations of underlying 
immune-mediated adverse reactions. Evaluate liver enzymes, creatinine, and thyroid function at baseline and periodically during treatment. In cases 
of suspected immune-mediated adverse reactions, initiate appropriate workup to exclude alternative etiologies, including infection. Institute medical 
management promptly, including specialty consultation as appropriate.

•   The first-line treatment of patients with non–small cell lung cancer (NSCLC) whose tumors have high PD-L1 expression (tumor 
proportion score [TPS] ≥50%) as determined by an FDA-approved test, with no EGFR, ALK, or ROS1 aberrations, and is locally 
advanced where patients are not candidates for surgical resection or definitive chemoradiation OR metastatic

•   The treatment of patients with locally advanced basal cell carcinoma (laBCC) previously treated with a hedgehog pathway 
inhibitor or for whom a hedgehog pathway inhibitor is not appropriate

•   For the treatment of patients with metastatic BCC (mBCC) previously treated with an HHI or for whom an HHI is not appropriate. 
The mBCC indication is approved under accelerated approval based on tumor response rate and durability of response. Continued 
approval for mBCC may be contingent upon verification and description of clinical benefit

•  The treatment of patients with metastatic cutaneous squamous cell carcinoma (mCSCC) or locally advanced CSCC (laCSCC)
who are not candidates for curative surgery or curative radiation

LIBTAYO works with the 
immune system to help treat 
the following types of cancer1:

 Visit LIBTAYOhcp.com for more information. 
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Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
No dose reduction for LIBTAYO is recommended. In general, withhold LIBTAYO for severe (Grade 3) immune-mediated adverse reactions. Permanently 
discontinue LIBTAYO for life-threatening (Grade 4) immune-mediated adverse reactions, recurrent severe (Grade 3) immune-mediated adverse reactions 
that require systemic immunosuppressive treatment, or an inability to reduce corticosteroid dose to 10 mg or less of prednisone equivalent per day within 
12 weeks of initiating steroids.  

Withhold or permanently discontinue LIBTAYO depending on severity. In general, if LIBTAYO requires interruption or discontinuation, administer systemic 
corticosteroid therapy (1 to 2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or less. Upon improvement to Grade 1 or less, initiate 
corticosteroid taper and continue to taper over at least 1 month. Consider administration of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with corticosteroids.  

Immune-mediated pneumonitis: LIBTAYO can cause immune-mediated pneumonitis. In patients treated with other PD-1/PD-L1–blocking antibodies, the 
incidence of pneumonitis is higher in patients who have received prior thoracic radiation. Immune-mediated pneumonitis occurred in 3.2% (26/810) of 
patients receiving LIBTAYO, including Grade 4 (0.5%), Grade 3 (0.5%), and Grade 2 (2.1%). Pneumonitis led to permanent discontinuation in 1.4% of 
patients and withholding of LIBTAYO in 2.1% of patients. Systemic corticosteroids were required in all patients with pneumonitis. Pneumonitis resolved in 
58% of the 26 patients. Of the 17 patients in whom LIBTAYO was withheld, 9 reinitiated after symptom improvement; of these, 3/9 (33%) had recurrence 
of pneumonitis. Withhold LIBTAYO for Grade 2, and permanently discontinue for Grade 3 or 4. Resume in patients with complete or partial resolution 
(Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to 
reduce prednisone to less than 10 mg per day (or equivalent) within 12 weeks of initiating steroids.  

Immune-mediated colitis: LIBTAYO can cause immune-mediated colitis. The primary component of immune-mediated colitis was diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients with corticosteroid-refractory immune-mediated colitis treated with PD-1/
PD-L1–blocking antibodies. In cases of corticosteroid-refractory immune-mediated colitis, consider repeating infectious workup to exclude alternative 
etiologies. Immune-mediated colitis occurred in 2.2% (18/810) of patients receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (1.1%). Colitis led to 
permanent discontinuation in 0.4% of patients and withholding of LIBTAYO in 1.5% of patients. Systemic corticosteroids were required in all patients with 
colitis. Colitis resolved in 39% of the 18 patients. Of the 12 patients in whom LIBTAYO was withheld, 4 reinitiated LIBTAYO after symptom improvement; 
of these, 3/4 (75%) had recurrence. Withhold LIBTAYO for Grade 2 or 3, and permanently discontinue for Grade 4. Resume in patients with complete 
or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no complete or partial resolution within 12 weeks of initiating 
steroids or inability to reduce prednisone to less than 10 mg per day (or equivalent) within 12 weeks of initiating steroids.  

Immune-mediated hepatitis: LIBTAYO can cause immune-mediated hepatitis. Immune-mediated hepatitis occurred in 2% (16/810) of patients 
receiving LIBTAYO, including fatal (0.1%), Grade 4 (0.1%), Grade 3 (1.4%), and Grade 2 (0.2%). Hepatitis led to permanent discontinuation of LIBTAYO 
in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. Systemic corticosteroids were required in all patients with hepatitis. Additional 
immunosuppression with mycophenolate was required in 19% (3/16) of these patients. Hepatitis resolved in 50% of the 16 patients. Of the 5 patients in 
whom LIBTAYO was withheld, 3 reinitiated LIBTAYO after symptom improvement; of these, none had recurrence.

For hepatitis with no tumor involvement of the liver: Withhold LIBTAYO if AST or ALT increases to more than 3 and up to 8 times the upper limit of normal 
(ULN) or if total bilirubin increases to more than 1.5 and up to 3 times the ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than 8 
times the ULN or total bilirubin increases to more than 3 times the ULN. 

For hepatitis with tumor involvement of the liver: Withhold LIBTAYO if baseline AST or ALT is more than 1 and up to 3 times ULN and increases to more than 
5 and up to 10 times ULN. Also, withhold LIBTAYO if baseline AST or ALT is more than 3 and up to 5 times ULN and increases to more than 8 and up to 10 
times ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than 10 times ULN or if total bilirubin increases to more than 3 times ULN. If 
AST and ALT are less than or equal to ULN at baseline, withhold or permanently discontinue LIBTAYO based on recommendations for hepatitis with no liver 
involvement. 

Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce prednisone to less than 10 mg per day (or equivalent) within 12 weeks of 
initiating steroids.  

Immune-mediated endocrinopathies: For Grade 3 or 4 endocrinopathies, withhold until clinically stable or permanently discontinue depending 
on severity.
• Adrenal insufficiency: LIBTAYO can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic 

treatment, including hormone replacement as clinically indicated. Withhold LIBTAYO depending on severity. Adrenal insufficiency occurred in 0.4% 
(3/810) of patients receiving LIBTAYO, including Grade 3 (0.4%). Adrenal insufficiency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
LIBTAYO was not withheld in any patient due to adrenal insufficiency. Systemic corticosteroids were required in all patients with adrenal insufficiency; 
of these, 67% (2/3) remained on systemic corticosteroids. Adrenal insufficiency had not resolved in any patient at the time of data cutoff

Please see additional Important Safety Information and Brief Summary of Prescribing Information on the following pages.
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Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
Immune-mediated endocrinopathies: (cont’d)

• Hypophysitis: LIBTAYO can cause immune-mediated hypophysitis. Hypophysitis can present with acute symptoms associated with mass effect such as 
headache, photophobia, or visual field defects. Hypophysitis can cause hypopituitarism. Initiate hormone replacement as clinically indicated. Withhold 
or permanently discontinue depending on severity. Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.2%) and 
Grade 2 (0.1%) adverse reactions. Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient and withholding of LIBTAYO in 1 (0.1%) 
patient. Systemic corticosteroids were required in 67% (2/3) of patients with hypophysitis. Hypophysitis had not resolved in any patient at the time of 
data cutoff

• Thyroid disorders: LIBTAYO can cause immune-mediated thyroid disorders. Thyroiditis can present with or without endocrinopathy. Hypothyroidism 
can follow hyperthyroidism. Initiate hormone replacement or medical management of hyperthyroidism as clinically indicated. Withhold or permanently 
discontinue LIBTAYO depending on severity

• Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving LIBTAYO, including Grade 2 (0.2%) adverse reactions. No patient discontinued 
LIBTAYO due to thyroiditis. Thyroiditis led to withholding of LIBTAYO in 1 patient. Systemic corticosteroids were not required in any patient with 
thyroiditis. Thyroiditis had not resolved in any patient at the time of data cutoff. Blood thyroid stimulating hormone increased and blood thyroid 
stimulating hormone decreased have also been reported

• Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 2 (0.9%). No patient discontinued 
treatment and LIBTAYO was withheld in 0.5% of patients due to hyperthyroidism. Systemic corticosteroids were required in 3.8% (1/26) of patients. 
Hyperthyroidism resolved in 50% of 26 patients. Of the 4 patients in whom LIBTAYO was withheld for hyperthyroidism, 2 patients reinitiated LIBTAYO 
after symptom improvement; of these, none had recurrence of hyperthyroidism 

• Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients receiving LIBTAYO, including Grade 2 (6%). Hypothyroidism led to permanent 
discontinuation of LIBTAYO in 1 (0.1%) patient. Hypothyroidism led to withholding of LIBTAYO in 1.1% of patients. Systemic corticosteroids were not 
required in any patient with hypothyroidism. Hypothyroidism resolved in 8.3% of the 60 patients. Majority of the patients with hypothyroidism required 
long-term thyroid hormone replacement. Of the 9 patients in whom LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after symptom 
improvement; 1 required ongoing hormone replacement therapy 

• Type 1 diabetes mellitus, which can present with diabetic ketoacidosis: Monitor for hyperglycemia or other signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated. Withhold LIBTAYO depending on severity. Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, 
including Grade 4 (0.1%). No patient discontinued treatment due to type 1 diabetes mellitus. Type 1 diabetes mellitus led to withholding of LIBTAYO in 
0.1% of patients  

Immune-mediated nephritis with renal dysfunction: LIBTAYO can cause immune-mediated nephritis. Immune-mediated nephritis occurred in 0.6% 
(5/810) of patients receiving LIBTAYO, including fatal (0.1%), Grade 3 (0.1%), and Grade 2 (0.4%). Nephritis led to permanent discontinuation in 0.1% 
of patients and withholding of LIBTAYO in 0.4% of patients. Systemic corticosteroids were required in all patients with nephritis. Nephritis resolved in 
80% of the 5 patients. Of the 3 patients in whom LIBTAYO was withheld, 2 reinitiated LIBTAYO after symptom improvement; of these, none had recurrence. 
Withhold LIBTAYO for Grade 2 or 3 increased blood creatinine, and permanently discontinue for Grade 4 increased blood creatinine. Resume in patients 
with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no complete or partial resolution within 12 weeks of 
initiating steroids or inability to reduce prednisone to less than 10 mg per day (or equivalent) within 12 weeks of initiating steroids.  
Immune-mediated dermatologic adverse reactions: LIBTAYO can cause immune-mediated rash or dermatitis. Exfoliative dermatitis, including Stevens-
Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and drug rash with eosinophilia and systemic symptoms (DRESS) has occurred with PD-1/
PD-L1–blocking antibodies. Immune-mediated dermatologic adverse reactions occurred in 1.6% (13/810) of patients receiving LIBTAYO, including Grade 
3 (0.9%) and Grade 2 (0.6%). Immune-mediated dermatologic adverse reactions led to permanent discontinuation in 0.1% of patients and withholding 
of LIBTAYO in 1.4% of patients. Systemic corticosteroids were required in all patients with immune-mediated dermatologic adverse reactions. Immune-
mediated dermatologic adverse reactions resolved in 69% of the 13 patients. Of the 11 patients in whom LIBTAYO was withheld for dermatologic 
adverse reactions, 7 reinitiated LIBTAYO after symptom improvement; of these, 43% (3/7) had recurrence of the dermatologic adverse reaction. Topical 
emollients and/or topical corticosteroids may be adequate to treat mild to moderate non-exfoliative rashes. Withhold LIBTAYO for suspected SJS, TEN, or 
DRESS. Permanently discontinue LIBTAYO for confirmed SJS, TEN, or DRESS. Resume in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial resolution within 12 weeks of initiating steroids or inability to reduce prednisone to 
less than 10 mg per day (or equivalent) within 12 weeks of initiating steroids.  
Other immune-mediated adverse reactions: The following clinically significant immune-mediated adverse reactions occurred at an incidence of <1% in 
810 patients who received LIBTAYO or were reported with the use of other PD-1/PD-L1–blocking antibodies. Severe or fatal cases have been reported for 
some of these adverse reactions. 
• Cardiac/vascular: Myocarditis, pericarditis, and vasculitis. Permanently discontinue for Grades 2, 3, or 4 myocarditis
• Nervous system: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome/myasthenia gravis (including exacerbation), Guillain-

Barré syndrome, nerve paresis, and autoimmune neuropathy. Withhold for Grade 2 neurological toxicities and permanently discontinue for Grades 3 or 
4 neurological toxicities. Resume in patients with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently discontinue if no 
complete or partial resolution within 12 weeks of initiating steroids or inability to reduce prednisone to less than 10 mg per day (or equivalent) within 12 
weeks of initiating steroids
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Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
Other immune-mediated adverse reactions: (cont’d)

• Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases can be associated with retinal detachment. Various grades of visual 
impairment to include blindness can occur. If uveitis occurs in combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-
Harada–like syndrome, as this may require treatment with systemic steroids to reduce the risk of permanent vision loss

• Gastrointestinal: Pancreatitis to include increases in serum amylase and lipase levels, gastritis, duodenitis, stomatitis
• Musculoskeletal and connective tissue: Myositis/polymyositis, rhabdomyolysis, and associated sequelae including renal failure, arthritis, polymyalgia 

rheumatica
• Endocrine: Hypoparathyroidism
• Other (hematologic/immune): Hemolytic anemia, aplastic anemia, hemophagocytic lymphohistiocytosis, systemic inflammatory response syndrome, 

histiocytic necrotizing lymphadenitis (Kikuchi lymphadenitis), sarcoidosis, immune thrombocytopenic purpura, solid organ transplant rejection

Infusion-related reactions
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients receiving LIBTAYO as a single agent. Monitor patients for signs and symptoms of 
infusion-related reactions. The most common symptoms of infusion-related reaction were nausea, pyrexia, rash, and dyspnea. Interrupt or slow the rate of 
infusion for Grade 1 or 2, and permanently discontinue for Grade 3 or 4.

Complications of allogeneic HSCT 
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem cell transplantation (HSCT) before or after being 
treated with a PD-1/PD-L1–blocking antibody. Transplant-related complications include hyperacute graft-versus-host disease (GVHD), acute GVHD, 
chronic GVHD, hepatic veno-occlusive disease (VOD) after reduced intensity conditioning, and steroid-requiring febrile syndrome (without an identified 
infectious cause). These complications may occur despite intervening therapy between PD-1/PD-L1 blockade and allogeneic HSCT. Follow patients closely 
for evidence of transplant-related complications and intervene promptly. Consider the benefit versus risks of treatment with a PD-1/PD-L1–blocking 
antibody prior to or after an allogeneic HSCT.  

Embryo-fetal toxicity
LIBTAYO can cause fetal harm when administered to a pregnant woman due to an increased risk of immune-mediated rejection of the developing fetus 
resulting in fetal death. Advise women of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with LIBTAYO and for at least 4 months after the last dose.

Adverse Reactions
• In the pooled safety analysis of 810 patients, the most common adverse reactions (≥15%) with LIBTAYO were musculoskeletal pain, fatigue, rash, 

and diarrhea
• In the pooled safety analysis of 810 patients, the most common Grade 3-4 laboratory abnormalities (≥2%) with LIBTAYO were lymphopenia, 

hyponatremia, hypophosphatemia, increased aspartate aminotransferase, anemia, and hyperkalemia 

Use in Specific Populations
• Lactation: Because of the potential for serious adverse reactions in breastfed children, advise women not to breastfeed during treatment and for at 

least 4 months after the last dose of LIBTAYO
• Females and males of reproductive potential: Verify pregnancy status in females of reproductive potential prior to initiating LIBTAYO

Please see Brief Summary of Prescribing Information on the following pages.

ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; 
FDA, US Food and Drug Administration; PD-L1, programmed death ligand-1; 
ROS1, c-ros oncogene 1 receptor tyrosine kinase.

Reference: 1. LIBTAYO (cemiplimab-rwlc) injection full U.S. prescribing 
information. Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC.
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LIBTAYO® (cemiplimab-rwlc) injection, for intravenous use  

Brief Summary of Prescribing Information 

1       INDICATIONS AND USAGE 
1.1    Cutaneous Squamous Cell Carcinoma 
LIBTAYO is indicated for the treatment of patients with metastatic cutaneous squamous cell carcinoma (mCSCC) or 
locally advanced CSCC (laCSCC) who are not candidates for curative surgery or curative radiation. 
1.2    Basal Cell Carcinoma 
LIBTAYO is indicated for the treatment of patients: 
• with locally advanced basal cell carcinoma (laBCC) previously treated with a hedgehog pathway inhibitor or for 

whom a hedgehog pathway inhibitor is not appropriate. 
• with metastatic BCC (mBCC) previously treated with a hedgehog pathway inhibitor or for whom a hedgehog 

pathway inhibitor is not appropriate. The mBCC indication is approved under accelerated approval based on 
tumor response rate and durability of response. Continued approval for the mBCC indication may be contingent 
upon verification and description of clinical benefit.

1.3    Non-Small Cell Lung Cancer 
LIBTAYO is indicated for the first-line treatment of patients with non-small cell lung cancer (NSCLC) whose tumors 
have high PD-L1 expression [Tumor Proportion Score (TPS) ≥ 50%] as determined by an FDA-approved test [see 
Dosage and Administration (2.1) in the full prescribing information] , with no EGFR, ALK or ROS1 aberrations, 
and is: 
• locally advanced where patients are not candidates for surgical resection or definitive chemoradiation or 
• metastatic.
4        CONTRAINDICATIONS 
None. 
5        WARNINGS AND PRECAUTIONS  
5.1    Severe and Fatal Immune-Mediated Adverse Reactions 
LIBTAYO is a monoclonal antibody that belongs to a class of drugs that bind to either the programmed death 
receptor-1 (PD-1) or PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing inhibition  
of the immune response, potentially breaking peripheral tolerance and inducing immune-mediated adverse reactions. 
Important immune-mediated adverse reactions listed under Warnings and Precautions may not include all 
possible severe and fatal immune-mediated reactions. 
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or tissue. 
Immune-mediated adverse reactions can occur at any time after starting PD-1/PD-L1 blocking antibody. While 
immune-mediated adverse reactions usually manifest during treatment with PD-1/PD-L1 blocking antibodies, 
immune-mediated adverse reactions can also manifest after discontinuation of PD-1/PD-L1 blocking antibodies. 
Immune-mediated adverse reactions affecting more than one body system can occur simultaneously. 
Early identification and management of immune-mediated adverse reactions are essential to ensure safe use of 
PD-1/PD-L1 blocking antibodies. Monitor closely for symptoms and signs that may be clinical manifestations 
of underlying immune-mediated adverse reactions. Evaluate liver enzymes, creatinine, and thyroid function at 
baseline and periodically during treatment. In cases of suspected immune-mediated adverse reactions, initiate  
appropriate workup to exclude alternative etiologies, including infection. Institute medical management promptly, 
including specialty consultation as appropriate. 
Withhold or permanently discontinue LIBTAYO depending on severity  [see Dosage and Administration (2.3) 
in the full prescribing information]. In general, if LIBTAYO requires interruption or discontinuation, administer 
systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or equivalent) until improvement to Grade 1 or 
less. Upon improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper over at least 
1 month. Consider administration of other systemic immunosuppressants in patients whose immune-mediated 
adverse reactions are not controlled with corticosteroids. 
Toxicity management guidelines for adverse reactions that do not necessarily require systemic steroids (e.g., 
endocrinopathies and dermatologic reactions) are discussed below. 
Immune-Mediated Pneumonitis
LIBTAYO can cause immune-mediated pneumonitis. The definition of immune-mediated pneumonitis included 
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear alternate 
etiology. In patients treated with other PD-1/PD-L1 blocking antibodies the incidence of pneumonitis is higher 
in patients who have received prior thoracic radiation. 
Immune-mediated pneumonitis occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 4 
(0.5%), Grade 3 (0.5%), and Grade 2 (2.1%) adverse reactions. Pneumonitis led to permanent discontinuation 
of LIBTAYO in 1.4% of patients and withholding of LIBTAYO in 2.1% of the patients. 
Systemic corticosteroids were required in all patients with pneumonitis. Pneumonitis resolved in 58% of the 
26 patients. Of the 17 patients in whom LIBTAYO was withheld for pneumonitis, 9 reinitiated LIBTAYO after 
symptom improvement; of these, 3/9 (33%) had recurrence of pneumonitis. 
Immune-Mediated Colitis
LIBTAYO can cause immune-mediated colitis. The definition of immune-mediated colitis included the required 
use of systemic corticosteroids or other immunosuppressants and the absence of a clear alternate etiology.  
The primary component of the immune-mediated colitis was diarrhea. Cytomegalovirus (CMV) infection/
reactivation has been reported in patients with corticosteroid-refractory immune-mediated colitis treated with
PD-1/PD-L1 blocking antibodies. In cases of corticosteroid-refractory colitis, consider repeating infectious 
workup to exclude alternative etiologies. 
Immune-mediated colitis occurred in 2.2% (18/810) of patients receiving LIBTAYO, including Grade 3 (0.9%) 
and Grade 2 (1.1%) adverse reactions. Colitis led to permanent discontinuation of LIBTAYO in 0.4% of patients 
and withholding of LIBTAYO in 1.5% of patients. 
Systemic corticosteroids were required in all patients with colitis. Colitis resolved in 39% of the 18 patients. Of 
the 12 patients in whom LIBTAYO was withheld for colitis, 4 reinitiated LIBTAYO after symptom improvement; 
of these, 3/4 (75%) had recurrence of colitis. 
Immune-Mediated Hepatitis
LIBTAYO can cause immune-mediated hepatitis. The definition of immune-mediated hepatitis included the 
required use of systemic corticosteroids or other immunosuppressants and the absence of a clear alternate 
etiology. 
Immune-mediated hepatitis occurred in 2% (16/810) of patients receiving LIBTAYO, including fatal (0.1%), 
Grade 4 (0.1%), Grade 3 (1.4%), and Grade 2 (0.2%) adverse reactions. Hepatitis led to permanent discontinuation 
of LIBTAYO in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis.  Nineteen percent (19%) of these patients 
(3/16) required additional  immunosuppression with mycophenolate. Hepatitis resolved in 50% of the 16 patients. 
Of the 5 patients in whom LIBTAYO was withheld for hepatitis, 3 patients reinitiated LIBTAYO after symptom 
improvement; of these, none had recurrence of hepatitis. 
Immune-Mediated Endocrinopathies
Adrenal Insufficiency
LIBTAYO can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal insufficiency, 
initiate symptomatic treatment, including hormone replacement as clinically indicated. Withhold LIBTAYO 
depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Adrenal insufficiency occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.4%) adverse 
reactions. Adrenal insufficiency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. LIBTAYO  
was not withheld in any patient due to adrenal insufficiency. Systemic  corticosteroids were required in all patients 
with adrenal insufficiency; of these 67% (2/3) remained on systemic corticosteroids. Adrenal  insufficiency had 
not resolved in any patient at the time of data cutoff. 

Hypophysitis
LIBTAYO can cause immune-mediated hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, or visual field defects. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement as clinically indicated. Withhold or  permanently discontinue 
LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.2%) and Grade 2 
(0.1%) adverse reactions. Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient and 
withholding of LIBTAYO in 1 (0.1%) patient. Systemic corticosteroids were required in 67% (2/3) patients with 
hypophysitis. Hypophysitis had not resolved in any patient at the time of data cutoff. 
Thyroid Disorders 
LIBTAYO can cause immune-mediated thyroid disorders. Thyroiditis can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement or medical management of 
hyperthyroidism as clinically indicated. Withhold or permanently discontinue LIBTAYO depending on severity
[see Dosage and Administration (2.3) in the full prescribing information]. 
Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving LIBTAYO, including Grade 2 (0.2%) 
adverse reactions. No patient discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any patient with  thyroiditis. Thyroiditis 
had not resolved in any patient at the time of data cutoff. 
Blood thyroid stimulating hormone increased and blood thyroid stimulating hormone decreased have also 
been reported.  
Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 2
(0.9%) adverse reactions. No patient discontinued treatment due to hyperthyroidism. Hyperthyroidism led to 
withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in 3.8% (1/26) of patients with hyperthyroidism. Hyperthyroidism 
resolved in 50% of the 26 patients. Of the 4 patients in whom LIBTAYO was withheld for hyperthyroidism, 
2 patients reinitiated LIBTAYO after symptom improvement; of these, none had recurrence of hyperthyroidism. 
Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients receiving LIBTAYO, including Grade 2 
(6%) adverse reactions. Hypothyroidism led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
Hypothyroidism led to withholding of LIBTAYO in 1.1% of patients. 
Systemic corticosteroids were not required in any patient with hypothyroidism. Hypothyroidism resolved in 
8.3% of the 60 patients. The majority of patients with hypothyroidism required long-term thyroid hormone 
replacement. 
Of the 9 patients in whom LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after symptom 
improvement; 1 required ongoing hormone replacement therapy. 
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis. 
Monitor patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with insulin as 
clinically indicated. Withhold LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full
prescribing information]. 
Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, including Grade 4 (0.1%) adverse reactions. No 
patient discontinued treatment due to Type 1 diabetes mellitus. Type 1 diabetes mellitus led to withholding of 
LIBTAYO in 0.1% of patients. 
Immune-Mediated Nephritis with Renal Dysfunction
LIBTAYO can cause immune-mediated nephritis. The definition of immune-mediated nephritis included the 
required use of systemic corticosteroids or other immunosuppressants and the absence of a clear alternate 
etiology. 
Immune-mediated nephritis occurred in 0.6% (5/810) patients receiving LIBTAYO, including fatal (0.1%), 
Grade 3 (0.1%) and Grade 2 (0.4%) adverse reactions. Nephritis led to permanent discontinuation of LIBTAYO 
in 0.1% of patients and withholding of LIBTAYO in 0.4% of patients. 
Systemic corticosteroids were required in all patients with nephritis. Nephritis resolved in 80% of the 5 patients. 
Of the 3 patients in whom  LIBTAYO was withheld for nephritis, 2 reinitiated LIBTAYO after symptom improvement; 
of these, none had recurrence of nephritis. 
Immune-Mediated Dermatologic Adverse Reactions
LIBTAYO can cause immune-mediated rash or dermatitis. The definition of immune-mediated dermatologic 
adverse reaction included the required use of systemic corticosteroids or other immunosuppressants and the 
absence of a clear alternate etiology. Exfoliative dermatitis, including Stevens-Johnson Syndrome (SJS), toxic 
epidermal necrolysis (TEN), and DRESS (Drug Rash with Eosinophilia and Systemic Symptoms), has occurred 
with PD-1/PD-L1 blocking antibodies. Topical emollients and/or topical corticosteroids may be adequate to 
treat mild to moderate non-exfoliative rashes. Withhold or permanently discontinue LIBTAYO depending on 
severity [see Dosage and Administration (2.3) in the full  prescribing information]. 
Immune-mediated dermatologic adverse reactions occurred in 1.6% (13/810) of patients receiving LIBTAYO, 
including Grade 3 (0.9%) and Grade 2 (0.6%) adverse reactions. Dermatologic adverse reactions led to 
permanent discontinuation of LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 1.4% of patients. 
Systemic corticosteroids were required in all patients with immune-mediated dermatologic adverse reactions. 
Immune-mediated dermatologic adverse reactions resolved in 69% of the 13 patients. Of the 11 patients in 
whom LIBTAYO was withheld for dermatologic adverse reaction, 7 reinitiated  LIBTAYO after symptom 
improvement; of these 43% (3/7) had recurrence of the dermatologic adverse reaction. 
Other Immune-Mediated Adverse Reactions
The following clinically significant immune-mediated adverse reactions occurred at an incidence of < 1% in 
810 patients who received LIBTAYO or were reported with the use of other PD-1/PD-L1 blocking antibodies. 
Severe or fatal cases have been reported for some of these adverse reactions. 
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
Nervous System: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome / myasthenia 
gravis (including exacerbation), Guillain-Barre syndrome, nerve paresis, autoimmune neuropathy 
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases can be associated with retinal 
detachment. Various grades of visual impairment to include blindness can occur. If uveitis occurs in combination 
with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-Harada like syndrome, as this may 
require treatment with systemic steroids to reduce the risk of permanent vision loss. 
Gastrointestinal: Pancreatitis to include increases in serum amylase and lipase levels, gastritis, duodenitis, 
stomatitis 
Musculoskeletal and Connective Tissue: Myositis/polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia  rheumatica 
Endocrine: Hypoparathyroidism 
Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia, hemophagocytic lymphohistiocytosis, 
systemic inflammatory response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenic purpura, solid organ transplant rejection 
5.2    Infusion-Related Reactions 
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients receiving LIBTAYO as a single agent. 
Monitor patients for signs and symptoms of infusion-related reactions. The most common symptoms of 
infusion-related reaction were nausea, pyrexia, rash and dyspnea. 
Interrupt or slow the rate of infusion or permanently discontinue LIBTAYO based on severity of reaction [see 
Dosage and Administration (2.3) in the full prescribing information]. 
5.3    Complications of Allogeneic HSCT 
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after being treated with a PD-1/PD-L1 blocking antibody. Transplant-related 
complications include hyperacute graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, hepatic 
veno-occlusive disease (VOD) after reduced intensity conditioning, and steroid-requiring febrile syndrome 
(without an identified infectious cause). These complications may occur despite intervening therapy between 
PD-1/PD-L1 blockade and allogeneic HSCT. 
Follow patients closely for evidence of transplant-related complications and intervene promptly. Consider the 
benefit versus risks of treatment with a  PD-1/PD-L1 blocking antibody prior to or after an allogeneic HSCT.
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5.4    Embryo-Fetal Toxicity 
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman. 
Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing fetus resulting in fetal death. Advise women of the potential risk 
to a fetus. Advise females of reproductive potential to use effective contraception during treatment with LIBTAYO 
and for at least 4 months after the last dose [see Use in Specific Populations (8.1, 8.3)]. 
6       ADVERSE REACTIONS

The following serious adverse reactions are described elsewhere in the labeling. 
• Severe and Fatal Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1)]
• Infusion-Related Reactions [see Warnings and Precautions (5.2)]
• Complications of Allogeneic HSCT [see Warnings and Precautions (5.3)] 
6.1    Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the 
clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice. 
The data described in Warnings and Precautions reflect exposure to LIBTAYO as a single agent in 810 patients in 
three open-label, single-arm, multicohort studies (Study 1423, Study 1540 and Study 1620), and one open-
label randomized multi-center study (Study 1624). These studies included 219 patients with advanced CSCC
(Studies 1540 and 1423), 132 patients with advanced BCC (Study 1620), 355 patients with NSCLC (Study 1624), 
and 104 patients with other advanced solid tumors (Study 1423). LIBTAYO was administered intravenously at 
doses of 3 mg/kg every 2 weeks (n 235), 350 mg every 3 weeks (n 543), or other doses (n 32; 1 mg/kg 
every 2 weeks, 10 mg/kg every 2 weeks, 200 mg every  2 weeks). Among the 810 patients, 57% were exposed 
for ≥ 6 months and 25% were exposed for ≥ 12 months. In this pooled safety population, the most common 
adverse reactions (≥15%) were musculoskeletal pain, fatigue, rash, and diarrhea. The most common Grade 3-4 
laboratory abnormalities (≥2%) were lymphopenia, hyponatremia, hypophosphatemia, increased aspartate 
aminotransferase, anemia, and hyperkalemia. 
Cutaneous Squamous Cell Carcinoma (CSCC)
The safety of LIBTAYO was evaluated in 219 patients with advanced CSCC (metastatic or locally advanced 
disease) in Study 1423 and Study 1540  [see Clinical Studies (14.1) in the full prescribing information]. Of 
these 219 patients, 131 had mCSCC (nodal or distant) and 88 had laCSCC. Patients received LIBTAYO 1 mg/kg
every 2 weeks (n 1), 3 mg/kg every 2 weeks (n 162) or 350 mg every 3 weeks (n 56) as an intravenous 
infusion until disease progression, unacceptable toxicity, or completion of planned treatment. The median 
duration of exposure was 38 weeks (2 weeks to 110 weeks). 
The safety population characteristics were  median age of 72 years (38 to 96 years), 83% male, 96% White, 
and European Cooperative Oncology Group (ECOG) performance score (PS) of 0 (44%) and 1 (56%). 
Serious adverse reactions occurred in 35% of patients. Serious adverse reactions that occurred in at least 2% 
of patients were pneumonitis, cellulitis, sepsis, and pneumonia. 
Permanent discontinuation due to an adverse reaction occurred in 8% of patients. Adverse reactions resulting in 
permanent discontinuation were  pneumonitis, cough, pneumonia, encephalitis, aseptic meningitis, hepatitis, arthralgia, 
muscular weakness, neck pain, soft tissue necrosis, complex regional pain syndrome, lethargy, psoriasis, rash 
maculopapular, proctitis, and confusional state. 
The most common (≥ 20%) adverse reactions were fatigue, rash, diarrhea, musculoskeletal pain, and nausea. 
The most common Grade 3 or 4 adverse reactions (≥ 2%) were cellulitis, anemia, hypertension, pneumonia,  
musculoskeletal pain, fatigue, pneumonitis, sepsis, skin infection, and hypercalcemia. The most common 
(≥ 4%) Grade 3 or 4 laboratory  abnormalities worsening from baseline were lymphopenia, anemia,  
hyponatremia, and hypophosphatemia. 
Table 2 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 3 summarizes Grade 3 
or 4 laboratory abnormalities worsening from baseline in ≥ 1% of patients receiving LIBTAYO. 
Table 2:  Adverse Reactions in ≥ 10% of Patients with Advanced CSCC Receiving LIBTAYO in Study 1423 
                and Study 1540

Toxicity was graded per National Cancer Institute Common Terminology Criteria for  Adverse Events (NCI CTCAE) v.4.03
a. Composite term includes fatigue and asthenia
b. Composite term includes rash, rash maculopapular, erythema, dermatitis, dermatitis bullous, rash generalized, pemphigoid, 

rash erythematous, rash macular, rash pruritic, drug eruption, psoriasis, and skin reaction
c. Composite term includes pruritus and pruritus allergic
d. Composite term includes diarrhea and colitis
e. Composite term includes back pain, pain in extremity, myalgia, musculoskeletal pain, and neck pain
f. Composite term includes cough and upper airway cough syndrome  

Table 3:  Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥ 1% of Patients with 
                 Advanced CSCC Receiving LIBTAYO in Study 1423 and Study 1540

Toxicity graded per NCI CTCAE v. 4.03 
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter

Basal Cell Carcinoma (BCC) 
The safety of LIBTAYO was evaluated in 132 patients with advanced BCC (mBCC N 48, laBCC N 84) in an 
open-label, single-arm trial (Study 1620) [see Clinical Studies (14.2) in the full prescribing information]. 
Patients received LIBTAYO 350 mg every 3 weeks as an intravenous infusion for up to 93 weeks or until disease 
progression or unacceptable toxicity. The median duration of exposure was 42 weeks (range  2.1 weeks to 
94 weeks). 
The safety population characteristics were  median age of 68 years (38 to  90 years), 67% male, 74% White, and 
ECOG performance score (PS) of 0 (62%) and 1 (38%). 
Serious adverse reactions occurred in 32% of patients. Serious adverse reactions that occurred in  1.5% (at 
least 2 patients) were urinary tract infection, colitis, acute kidney injury, adrenal insufficiency, anemia, infected 
neoplasm, and somnolence. Fatal adverse reactions occurred in 1.5% of patients who received LIBTAYO, 
including acute kidney injury and cachexia.
Permanent discontinuation of LIBTAYO due to an adverse reaction occurred in 13% of patients. Adverse reactions 
resulting in permanent discontinuation of LIBTAYO in  1.5% (at least 2 patients) were colitis and general physical 
health deterioration. 
Dosage delays of LIBTAYO due to an adverse reaction occurred in 34% of patients. Adverse reactions which 
required dosage delay in  2% of patients (at least 3 patients) included blood creatinine increased, diarrhea, 
colitis, fatigue, headache, pneumonitis, and urinary tract infection. 
The most common adverse reactions reported in at least 15% of patients were fatigue, musculoskeletal pain, 
diarrhea, rash, pruritus, and upper respiratory tract infection.  
The most common Grade 3 or 4 adverse reactions (  2%) were hypertension, colitis, fatigue, urinary tract 
infection, pneumonia, increased blood pressure, hypokalemia and visual impairment. The most common (  3%) 
laboratory abnormality worsening from baseline to Grade 3 or 4 was hyponatremia. 
Table 4 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 5 summarizes Grade 3 
or 4 laboratory abnormalities worsening from baseline in ≥ 1% of patients receiving LIBTAYO.  
Table 4:  Adverse Reactions in ≥ 10% of Patients with Advanced BCC Receiving LIBTAYO in Study 1620

   

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03 
a. Composite term includes fatigue, asthenia, and malaise
b. Composite term includes arthralgia, back pain, myalgia, pain in extremity, musculoskeletal pain, neck pain, 

musculoskeletal stiffness, musculoskeletal chest pain, musculoskeletal discomfort, and spinal pain 
c. Composite term includes rash maculo-papular, rash, dermatitis, dermatitis acneiform, erythema, rash pruritic, dermatitis 

bullous, dyshidrotic eczema, pemphigoid, rash erythematous, and urticaria 
d. Composite term includes upper respiratory tract infection, nasopharyngitis, rhinitis, sinusitis, pharyngitis, respiratory tract 

infection, and viral upper respiratory tract infection 
e. Composite term includes dyspnea and dyspnea exertional
f. Composite term includes hypertension and hypertensive crisis

Adverse Reactions LIBTAYO
N=219

All Grades
%

Grades 3-4
%

General and Administration Site

 Fatiguea 34 3

Skin and Subcutaneous Tissue

 Rashb 31 1

 Pruritusc 18 0

Gastrointestinal

 Diarrhead 25 0.5

 Nausea 21 0

 Constipation 13 0.5

 Vomiting 10 0.5

Musculoskeletal and Connective Tissue

 Musculoskeletal paine 24 3

 Arthralgia 11 1

Respiratory

 Coughf 14 0

Hematology

 Anemia 11 4

Endocrine

 Hypothyroidism 10 0

Metabolism and Nutrition

 Decreased appetite 10 0

Laboratory Abnormality Grade 3-4 (%)a

Chemistry

 Increased aspartate aminotransferase 2

 Increased INR 2

Hematology

 Lymphopenia 9

 Anemia 5

Electrolytes

 Hyponatremia 5

 Hypophosphatemia 4

 Hypercalcemia 2

Adverse Reactions LIBTAYO
N = 132

All Grades
%

Grades 3-4
%

General disorders and administration site conditions

 Fatiguea 49 3.8

Musculoskeletal and connective tissue disorders

 Musculoskeletal painb 33 1.5

Gastrointestinal disorders

 Diarrhea 25 0

 Nausea 12 0.8

 Constipation 11 0.8

Skin and subcutaneous tissue disorders

 Rashc 22 0.8

 Pruritus 20 0

Infections and infestations

 Upper respiratory tract infectiond 15 0

 Urinary tract infection 12 2.3

Metabolism and nutrition disorders

 Decreased appetite 14 1.5

Blood and lymphatic system disorders

 Anemia 13 0.8

Nervous system disorders

 Headache 12 1.5

Respiratory, thoracic and mediastinal disorders

 Dyspneae 11 0

Vascular disorders

 Hypertensionf 11 4.5
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Table 5:  Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥ 1% of Patients with  
Advanced BCC Receiving LIBTAYO in Study 1620

Toxicity graded per NCI CTCAE v. 4.03  
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter

Non-Small Cell Lung Cancer (NSCLC)
The safety of LIBTAYO was evaluated in 355 patients with locally advanced or metastatic NSCLC in Study 1624 
[see Clinical Studies (14.3) in the full prescribing information]. Patients received LIBTAYO 350 mg every 3 weeks 
(n 355) or investigator s choice of chemotherapy (n 342), consisting of paclitaxel plus cisplatin or carboplatin; 
gemcitabine plus cisplatin or  carboplatin; or pemetrexed plus cisplatin or carboplatin followed by optional 
pemetrexed maintenance. The median duration of exposure was 27.3 weeks (9 days to 115 weeks) in the 
LIBTAYO group and 17.7 weeks (18 days to 86.7 weeks) in the chemotherapy group. In the LIBTAYO group, 
54% of  patients were exposed to LIBTAYO for ≥ 6 months and 22% were exposed for ≥ 12 months. 
The safety population characteristics were  median age of 63 years (31 to 79 years), 44% of patients 65 or older, 
88% male, 86% White, 82% had metastatic disease and 18% had locally advanced disease and ECOG performance 
score (PS) of 0 (27%) and 1 (73%). 
LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients; adverse reactions resulting 
in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke and increased 
aspartate aminotransferase. Serious adverse reactions occurred in 28% of patients. The most frequent serious 
adverse reactions in at least 2% of patients were pneumonia and pneumonitis.  
Table 6 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 7 summarizes Grade 3 or 
4 laboratory abnormalities in patients receiving LIBTAYO. 
Table 6:  Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic NSCLC Receiving  

LIBTAYO in Study 1624 

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03 
a. Musculoskeletal pain is a composite term that includes back pain, arthralgia, pain in extremity, musculoskeletal pain, 

musculoskeletal chest pain, bone pain, myalgia, neck pain, spinal pain, and musculoskeletal stiffness 
b. Rash is a composite term that includes rash, dermatitis, urticaria, rash maculo- papular, erythema, rash erythematous, rash 

pruritic, psoriasis, autoimmune dermatitis, dermatitis acneiform, dermatitis allergic, dermatitis atopic, dermatitis bullous, drug
eruption, dyshidrotic eczema, lichen planus, and skin reaction 

c. Fatigue is a composite term that includes fatigue, asthenia, and malaise 
d. Pneumonia is a composite term that includes atypical pneumonia, embolic pneumonia, lower respiratory tract infection, lung

abscess, paracancerous pneumonia, pneumonia, pneumonia bacterial, and pneumonia klebsiella 
e. Cough is a composite term that includes cough and productive cough

Table 7:  Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥1% of Patients with 
Locally Advanced or Metastatic NSCLC Receiving LIBTAYO in Study 1624

Toxicity graded per NCI CTCAE v. 4.03 
a. Percentages are based on the number of patients with at least 1 post-baseline value available for that parameter. 

6.2    Immunogenicity 
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody formation
is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of
antibody (including neutralizing antibody) positivity in an assay may be influenced  by several factors including
assay methodology, sample handling, timing of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of antibodies to cemiplimab-rwlc in the studies
described below with the incidence of antibodies in other studies or to other products may be misleading.
Anti-drug antibodies (ADA) were tested in 823 patients who received  LIBTAYO. The incidence of cemiplimab-rwlc
treatment-emergent ADAs  was 2.2% using an electrochemiluminescent (ECL) bridging immunoassay; 0.4%
were persistent ADA responses. In the patients who developed  anti-cemiplimab-rwlc antibodies, there was no
evidence of an altered pharmacokinetic profile of cemiplimab-rwlc.
8        USE IN SPECIFIC POPULATIONS
8.1    Pregnancy
Risk Summary
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman
[see Clinical Pharmacology (12.1) in the full prescribing information]. There are no available data on the use
of LIBTAYO in pregnant women. Animal studies have demonstrated that  inhibition of the PD-1/PD-L1 pathway
can lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal death (see
Data). Human IgG4 immunoglobulins (IgG4) are known to cross the placenta; therefore, LIBTAYO has the
potential to be transmitted from the mother to the developing fetus. Advise women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data
Animal reproduction studies have not been conducted with LIBTAYO to evaluate its effect on reproduction and
fetal development. A central function of the PD-1/PD-L1 pathway is to preserve pregnancy by maintaining maternal
immune tolerance to the fetus. In murine models of pregnancy, blockade of PD-L1 signaling has been shown
to disrupt tolerance to the fetus and to result in an increase in fetal loss; therefore, potential risks of administering
LIBTAYO during pregnancy include increased rates of abortion or stillbirth. As reported in the literature, there
were no malformations related to the blockade of PD-1/PD-L1 signaling in the offspring of these animals; 
however, immune-mediated disorders occurred in PD-1 and PD-L1 knockout mice. Based on its mechanism of 
action, fetal exposure to cemiplimab-rwlc may increase the risk of developing immune-mediated disorders or
altering the normal immune response.
8.2    Lactation
Risk Summary
There is no information regarding the presence of cemiplimab-rwlc in human milk, or its effects on the breastfed
child or on milk production. Because of the potential for serious adverse reactions in breastfed children, advise
women not to breastfeed during treatment and for at least 4 months after the last dose of LIBTAYO.
8.3    Females and Males of Reproductive Potential 
Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating LIBTAYO [see Use in Specific
Populations (8.1)].
Contraception
LIBTAYO can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations (8.1)].
Females
Advise females of reproductive potential to use effective contraception during treatment with LIBTAYO and for
at least 4 months after the last dose.
8.4    Pediatric Use
The safety and effectiveness of LIBTAYO have not been established in pediatric patients.
8.5    Geriatric Use
Of the 810 patients who received LIBTAYO in clinical studies, 32% were  65 years up to 75 years and 22% were
75 years or older. No overall differences in safety or effectiveness were observed between these patients and
younger patients.
Of the 219 patients with mCSCC or laCSCC who received LIBTAYO in clinical studies, 34% were 65 years up 
to 75 years and 41% were 75 years or older. No overall differences in safety or effectiveness were observed 
between these patients and younger patients. 
Of the 132 patients with BCC who received LIBTAYO in Study 1620, 27% were 65 years up to 75 years, and
32% were 75 years or older. No overall differences in safety or effectiveness were observed between these
patients and younger patients.

Adverse Reactions LIBTAYO
N=355

Chemotherapy
N=342

All Grades
%

Grades 3-4
%

All Grades
%

Grades 3-4
%

Musculoskeletal and connective tissue disorders

 Musculoskeletal 
 paina 26 0.6 27 1.5

Skin and subcutaneous tissue disorders

 Rashb 15 1.4 6 0

Blood and lymphatic system disorders

 Anemia 15 3.4 50 16

General disorders and administration site conditions

 Fatiguec 14 1.1 26 2

Metabolism and nutrition disorders

 Decreased appetite 12 0.6 18 0.3

Infections and infestations

   Pneumoniad 11 5 12 5

Respiratory, thoracic and mediastinal disorders

 Coughe 11 0 8 0.3

Laboratory Abnormality Grade 3-4 (%)a

Electrolytes

 Hyponatremia 3.1

 Hypokalemia 1.5

Coagulation

 Activated partial thromboplastin time prolonged 2.3

Hematology

 Lymphocyte count decreased 2.3

Laboratory Abnormality LIBTAYO  
N=355

Chemotherapy  
N=342

Grades 3-4a

%

Chemistry

 Increased aspartate aminotransferase 3.9 1.2

 Increased alanine aminotransferase 2.7 0.3

 Increased alkaline phosphatase 2.4 0.3

 Increased blood bilirubin 2.1 0.3

 Hypoalbuminemia 1.8 1.3

Increased creatinine 1.2 1.6

Hematology

 Lymphopenia 7 9

 Anemia 2.7 16

Electrolytes

 Hyponatremia 6 7

 Hyperkalemia 4.2 1.9

 Hypocalcemia 3.9 3.4

 Hypophosphatemia 2.4 4.1

 Hypermagnesemia 2.1 1.6

 Hypokalemia 1.5 2.2

 Hypercalcemia 1.2 2.2

 2021 Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC.  
All rights reserved.  
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ONE OF THE LAST EVENTS The American Journal of 
Managed Care® (AJMC®) held before the COVID-19 
pandemic was a session of the Institute for Value-
Based Medicine® (IVBM), held in Tampa, Florida, 
in partnership with Florida Cancer Specialists & 
Research Institute. We didn’t know then that it would 
be 2 years before our IVBM series resumed with a 
highly successful evening with Tennessee Oncology, 
held in downtown Nashville. 

Even before our Nashville event, we sensed that 
our model for smaller regional gatherings, with 
programming generated by our partners, would be 
more popular than ever once friends and colleagues 
could gather in person. The success of IVBM has 
exceeded our expectations. This issue of Evidence-
Based Oncology™ (EBO) features coverage from 
4 very diff erent events with our partners:

• in Atlanta, Georgia, with Emory’s Winship 
Cancer Institute;

• in Bloomington, Minnesota, with 
Minnesota Oncology;

• in Irvine, California, with City of Hope; and
• in New York, New York, with Memorial Sloan 

Kettering Cancer Center.

Each partner shared important lessons about the 
importance of value-based care in delivering the best 
outcomes for patients with cancer. But no 2 sessions 
are alike. A core ingredient in the success of the 
IVBM series is the local fl avor of each event. Each 
partner works with us to invite speakers and develop 
a program that refl ects emerging priorities. The April 
event with Tennessee Oncology featured a discussion 
with leaders from Nashville’s hub of venture capital 
investment in health care, and the Minnesota event in 
August discussed a partnership with the world-famous 
Mayo Clinic in nearby Rochester. In September, City of 
Hope leaders highlighted the story of a famous patient: 
Earlier in 2022, City of Hope made headlines with the 
news that a donor’s unique genetic features allowed a 
stem cell transplant to not only treat a patient’s blood 
cancer but also cure his HIV after 30 years. 

Our model is moving beyond oncology into 
population health, as health systems look to high-
light their eff orts to improve equity in health care. 
In September, AJMC® presented the fi rst IVBM event 
in population health with Ochsner Health in New 
Orleans, Louisiana, which focused on that system’s 
multiyear, statewide initiative to raise its place in 
America’s Health Rankings by at least 10 places in 
the next decade. 

The IVBM series keeps growing. We have more 
programs planned before the end of 2022, and at 
least 2 dozen oncology programs are planned for 
2023, along with sessions in population health. We’re 
always looking for new ideas and new partners for 
this exciting series—if your practice or health system 
would like to present a program, please contact 
Kaitlyn Muessen, our Strategic Alliance Partnership 
coordinator, at kmuessen@ajmc.com.◆

Sincerely,

Mike Hennessy Jr
PRESIDENT & CEO

Spreading the Word 
on Value- ased Care
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Guests gather at the Irvine Marriott for the September 15 
session of the Institute for Value-Based Medicine®, 
presented by The American Journal of Managed Care®

and City of Hope.
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E D I T O R I A L  B O A R D

MORE THAN THREE DECADES AGO I 
was called upon to consult on a pa-
tient in the emergency department 
(ED) who presented with 2 weeks 
of fatigue, bruising, and fever. His 
initial white blood cell count was 
approximately 100,000 and he was 
severely anemic. As I walked into 

the room, I realized that he was a childhood friend 
who I had not seen for years. He did not have insur-
ance and had come to this (ED) out of desperation. 
Although he chose that particular ED out of fear, 
his accidental choice allowed him to benefi t from 
care and clinical trials that likely would not have 
been available at the next closest emergency center. 
Throughout the years, I have spoken with far too 
many patients whose desperate choices sometimes 
led to care options that provided a powerful path 
forward and to others whose fi rst forays into treat-
ment limited their options and opportunities. 

As patients and families begin their respective 
cancer journeys, the path is rarely straightforward, 
and it is often rendered all the less traversable 
by the unintended consequences of labyrinthine 
systems of narrow networks, arcane payment 
models, obtuse coverage policies, and brute force 
methods of lowering care costs. As physicians and 
caregivers, we often bear witness to the immense 
courage of our patients and their families as they 
fi ght not only cancer, but also a health care system 
that is often indiff erent to their needs or the urgency 
of their plight. 

In California at least, our patients may soon have 
better choices. More than a year ago, my institution, 
City of Hope, joined a coalition-based eff ort, Cancer 
Care Is Diff erent, to highlight how inequities in the 
health care system fall especially hard on patients 
with complex cancers, who could not access the 
best care because of their fi nancial circumstances. 
Enrollment in Medi-Cal, the Medicaid system for 
the state of California, off ered no guarantee that a 
person with cancer could gain access to a National 
Cancer Institute-designated cancer center, even 
if such a center off ered access to clinical trials 
or treatments that off ered the best chance of 
long-term survival. 

Eff orts of this coalition bore fruit September 28 
when Gov. Gavin Newsom signed the California 
Cancer Care Equity Act, which is scheduled to take 
eff ect January 1, 2023.1 The new law will expand 
access for Medi-Cal patients who receive a complex 
cancer diagnosis and represents a critical fi rst step 
in fulfi lling the promise of the California Cancer 
Patients Bill of Rights, a resolution adopted by the 
legislature in 2021. 

The need for this law was clear. Data produced by 
the Cancer Care Is Diff erent Coalition showed that 
Medi-Cal patients experienced less favorable 5-year 
survival rates for several types of cancer, compared 
with patients who had private insurance. With 44.3% 
of Black patients and 44.9% of Hispanic patients 
enrolled in Medi-Cal these disparities in outcomes 
translated into signifi cant diff erences in health 
outcomes for these patient populations. 

Diverse forces came together to pass the Cancer 
Care Equity Act. Our partners in this eff ort include 
the American Cancer Society Cancer Action 
Network, the Leukemia & Lymphoma Society, Susan 
G. Komen, the National Marrow Donor Program/
Be The Match, and institutions that include Cedars-
Sinai, Stanford Health Care, and more. Our work is 
not fi nished, but we have taken a crucial step.  ◆

Joseph Alvarnas, MD
EDITOR-IN-CHIEF

R E F E R E N C E

Cancer Care Equity Act (Portantino). American Cancer Society Cancer 

Action Network. Accessed September 28, 2022. https://www.fightcancer.

org/california-cancer-care-equity-act-sb987-portantino

ALVARNAS

California Takes a Step Toward Bringing Equity 
in Cancer Care

As physicians and caregivers, 
we often bear witness to the 
immense courage of our patients 
and their families as they fi ght 
not only cancer, but also a 
health care system that is often 
indifferent to their needs.
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*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included 
placebo+lenalidomide+dexamethasone.4

 †TOURMALINE-MM1: a global, phase 3, randomized (1:1), double-blind, placebo-controlled study 
that evaluated the safety and efficacy of NINLARO (an oral PI) vs placebo, both in combination with 
lenalidomide and dexamethasone, until disease progression or unacceptable toxicity in 722 patients 
with relapsed and/or refractory multiple myeloma who received 1-3 prior therapies.1,4
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DURABLE STRENGTH
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EFFICACY AND MANAGEABLE TOLERABILITY FOR THE TYPES 
OF PATIENTS YOU SEE EVERY DAY1-5

Please see additional Important Safety Information 
on the next page and accompanying Brief Summary.
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Are you ready to help patients on their journey to extended efficacy? 

Proteasome inhibitor-based triplet regimens remain a cornerstone of treatment 
with optimal outcomes.1,6

How can you help patients on their journey to extended efficacy? 

care. Diarrhea resulted in the discontinuation of one or 
more of the three drugs in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. 
Adjust dosing for Grade 3 or 4 symptoms.

• Peripheral Neuropathy was reported with NINLARO. 
The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO 
and placebo regimens, respectively). Peripheral motor 
neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in 
discontinuation of one or more of the three drugs in 
4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. During treatment, 
monitor patients for symptoms of neuropathy and 
consider adjusting dosing for new or worsening 
peripheral neuropathy.

• Peripheral Edema was reported with NINLARO. 
Evaluate for underlying causes and provide supportive 
care, as necessary. Adjust dosing of NINLARO for 
Grade 3 or 4 symptoms or dexamethasone per its 
prescribing information.

• Cutaneous Reactions, including a fatal case of Stevens-
Johnson syndrome, were reported with NINLARO. If 
Stevens-Johnson syndrome occurs, discontinue NINLARO 
and manage as clinically indicated. Rash, most commonly 
maculo-papular and macular rash, was reported with 
NINLARO. Rash resulted in discontinuation of one or 
more of the three drugs in <1% of patients in both 
regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher.

• Thrombotic Microangiopathy has been reported with 
NINLARO. Fatal cases of thrombotic microangiopathy, 
including thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome (TTP/HUS), have been 
reported in patients who received NINLARO. Monitor 
for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis 
of TTP/HUS is excluded, consider restarting NINLARO. 
The safety of reinitiating NINLARO therapy in patients 
previously experiencing TTP/HUS is not known.

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in <1% of patients treated with 
NINLARO. Hepatotoxicity has been reported (10% in 
the NINLARO regimen and 9% in the placebo regimen). 
Monitor hepatic enzymes regularly and adjust dosing for 
Grade 3 or 4 symptoms.

• Embryo-fetal Toxicity: NINLARO can cause fetal harm. 
Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with 
NINLARO and for 90 days following the last dose. Advise 
males with female partners of reproductive potential 
to use effective contraception during treatment with 
NINLARO and for 90 days following the last dose.

• Increased Mortality in Patients Treated with NINLARO 
in the Maintenance Setting: In two prospective 
randomized clinical trials in multiple myeloma in the 
maintenance setting, treatment with NINLARO resulted 
in increased deaths. Treatment of patients with NINLARO 
for multiple myeloma in the maintenance setting is not 
recommended outside of controlled trials.

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen compared to placebo in combination 
with lenalidomide plus dexamethasone, respectively were 
thrombocytopenia (85%, 67%; pooled from adverse event 
and laboratory data), neutropenia (74%, 70%; pooled 
from adverse event and laboratory data), diarrhea (52%, 
43%), constipation (35%, 28%), peripheral neuropathy 
(32%, 24%), nausea (32%, 23%), edema peripheral (27%, 
21%), rash (27%, 16%), vomiting (26%, 13%), and bronchitis 
(22%, 17%). Serious adverse reactions reported in ≥ 2% of 
patients in the NINLARO regimen included diarrhea (3%), 
thrombocytopenia (2%), and bronchitis (2%).

DRUG INTERACTIONS: Avoid concomitant administration 
of NINLARO with strong CYP3A inducers.

USE IN SPECIFIC POPULATIONS
• Lactation: Advise women not to breastfeed during 

treatment with NINLARO and for 90 days after the 
last dose.

• Hepatic Impairment: Reduce the NINLARO starting 
dose to 3 mg in patients with moderate or severe 
hepatic impairment.

• Renal Impairment: Reduce the NINLARO starting dose 
to 3 mg in patients with severe renal impairment or 
end-stage renal disease requiring dialysis. NINLARO is 
not dialyzable.

Please see additional Important Safety Information 
on the previous page and accompanying Brief Summary.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)

INDICATION AND USAGE
Indication: NINLARO is indicated in combination with 
lenalidomide and dexamethasone for the treatment of 
patients with multiple myeloma who have received at 
least one prior therapy.
Limitations of Use: NINLARO is not recommended for 
use in the maintenance setting or in newly diagnosed 
multiple myeloma in combination with lenalidomide 
and dexamethasone outside of controlled clinical trials.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO. 

Platelet nadirs typically occurred between Days 14-21 
of each 28-day cycle and recovered to baseline by the 
start of the next cycle. Grade 3 thrombocytopenia was 
reported in 17% of patients in the NINLARO regimen 
and Grade 4 thrombocytopenia was reported in 13% 
in the NINLARO regimen. During treatment, monitor 
platelet counts at least monthly, and consider more 
frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet 
transfusions as per standard medical guidelines.

• Gastrointestinal Toxicities, including diarrhea, 
constipation, nausea and vomiting were reported with 
NINLARO and may occasionally require the use of 
antidiarrheal and antiemetic medications, and supportive 

REFERENCES: 1. Moreau P, Masszi T, Grzasko N, et al; for TOURMALINE-MM1 
Study Group. Oral ixazomib, lenalidomide, and dexamethasone for multiple 
myeloma. N Engl J Med. 2016;374(17):1621-1634. 2. Minarik J, Pika T, Radocha 
J, et al. Survival benefit of ixazomib, lenalidomide and dexamethasone (IRD) 
over lenalidomide and dexamethasone (Rd) in relapsed and refractory 
multiple myeloma patients in routine clinical practice. BMC Cancer.
2021;21(1):7. 3. Terpos E, Ramasamy K, Maouche N, et al. Real-world 
effectiveness and safety of ixazomib-lenalidomide-dexamethasone in 
relapsed/refractory multiple myeloma. Ann Hematol. 2020;99(5):1049-1061. 
4. NINLARO. Prescribing Information. Takeda Pharmaceuticals America, 
Inc.; 04/2022. 5. Hájek R, Minařík J, Straub J, et al. Ixazomib-lenalidomide-
dexamethasone in routine clinical practice: effectiveness in relapsed/
refractory multiple myeloma. Future Oncol. Published online March 26, 2021. 
doi:10.2217/fon-2020-1225. 6. Gandolfi S, Laubach JP, Hideshima T, 
Chauhan D, Anderson KC, Richardson PG. The proteasome and proteasome 
inhibitors in multiple myeloma. Cancer Metastasis Rev. 2017;36(4):561-584.

The NINLARO regimen extended median PFS by ~6 months vs the Rd 
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd 

regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.4†

• At the final analysis, with a median follow-up of ~85 months, median OS 
in the ITT population was 53.6 months for patients receiving the NINLARO 
regimen* and 51.6 months for patients receiving the Rd regimen* (HR=0.94 
[95% CI, 0.78-1.13])4
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*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included 
placebo+lenalidomide+dexamethasone.4

 †TOURMALINE-MM1: a global, phase 3, randomized (1:1), double-blind, placebo-controlled study 
that evaluated the safety and efficacy of NINLARO (an oral PI) vs placebo, both in combination with 
lenalidomide and dexamethasone, until disease progression or unacceptable toxicity in 722 patients 
with relapsed and/or refractory multiple myeloma who received 1-3 prior therapies.1,4

WHEN NAVIGATING THE DIFFICULTIES 
OF MULTIPLE MYELOMA IN THE REAL WORLD, YOU NEED

DURABLE STRENGTH
THE NINLARO® (ixazomib) REGIMEN* OFFERS EXTENDED 
EFFICACY AND MANAGEABLE TOLERABILITY FOR THE TYPES 
OF PATIENTS YOU SEE EVERY DAY1-5

Please see additional Important Safety Information 
on the next page and accompanying Brief Summary.
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Are you ready to help patients on their journey to extended efficacy? 

Proteasome inhibitor-based triplet regimens remain a cornerstone of treatment 
with optimal outcomes.1,6

How can you help patients on their journey to extended efficacy? 

care. Diarrhea resulted in the discontinuation of one or 
more of the three drugs in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. 
Adjust dosing for Grade 3 or 4 symptoms.

• Peripheral Neuropathy was reported with NINLARO. 
The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO 
and placebo regimens, respectively). Peripheral motor 
neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in 
discontinuation of one or more of the three drugs in 
4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. During treatment, 
monitor patients for symptoms of neuropathy and 
consider adjusting dosing for new or worsening 
peripheral neuropathy.

• Peripheral Edema was reported with NINLARO. 
Evaluate for underlying causes and provide supportive 
care, as necessary. Adjust dosing of NINLARO for 
Grade 3 or 4 symptoms or dexamethasone per its 
prescribing information.

• Cutaneous Reactions, including a fatal case of Stevens-
Johnson syndrome, were reported with NINLARO. If 
Stevens-Johnson syndrome occurs, discontinue NINLARO 
and manage as clinically indicated. Rash, most commonly 
maculo-papular and macular rash, was reported with 
NINLARO. Rash resulted in discontinuation of one or 
more of the three drugs in <1% of patients in both 
regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher.

• Thrombotic Microangiopathy has been reported with 
NINLARO. Fatal cases of thrombotic microangiopathy, 
including thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome (TTP/HUS), have been 
reported in patients who received NINLARO. Monitor 
for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis 
of TTP/HUS is excluded, consider restarting NINLARO. 
The safety of reinitiating NINLARO therapy in patients 
previously experiencing TTP/HUS is not known.

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in <1% of patients treated with 
NINLARO. Hepatotoxicity has been reported (10% in 
the NINLARO regimen and 9% in the placebo regimen). 
Monitor hepatic enzymes regularly and adjust dosing for 
Grade 3 or 4 symptoms.

• Embryo-fetal Toxicity: NINLARO can cause fetal harm. 
Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with 
NINLARO and for 90 days following the last dose. Advise 
males with female partners of reproductive potential 
to use effective contraception during treatment with 
NINLARO and for 90 days following the last dose.

• Increased Mortality in Patients Treated with NINLARO 
in the Maintenance Setting: In two prospective 
randomized clinical trials in multiple myeloma in the 
maintenance setting, treatment with NINLARO resulted 
in increased deaths. Treatment of patients with NINLARO 
for multiple myeloma in the maintenance setting is not 
recommended outside of controlled trials.

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen compared to placebo in combination 
with lenalidomide plus dexamethasone, respectively were 
thrombocytopenia (85%, 67%; pooled from adverse event 
and laboratory data), neutropenia (74%, 70%; pooled 
from adverse event and laboratory data), diarrhea (52%, 
43%), constipation (35%, 28%), peripheral neuropathy 
(32%, 24%), nausea (32%, 23%), edema peripheral (27%, 
21%), rash (27%, 16%), vomiting (26%, 13%), and bronchitis 
(22%, 17%). Serious adverse reactions reported in ≥ 2% of 
patients in the NINLARO regimen included diarrhea (3%), 
thrombocytopenia (2%), and bronchitis (2%).

DRUG INTERACTIONS: Avoid concomitant administration 
of NINLARO with strong CYP3A inducers.

USE IN SPECIFIC POPULATIONS
• Lactation: Advise women not to breastfeed during 

treatment with NINLARO and for 90 days after the 
last dose.

• Hepatic Impairment: Reduce the NINLARO starting 
dose to 3 mg in patients with moderate or severe 
hepatic impairment.

• Renal Impairment: Reduce the NINLARO starting dose 
to 3 mg in patients with severe renal impairment or 
end-stage renal disease requiring dialysis. NINLARO is 
not dialyzable.

Please see additional Important Safety Information 
on the previous page and accompanying Brief Summary.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)

INDICATION AND USAGE
Indication: NINLARO is indicated in combination with 
lenalidomide and dexamethasone for the treatment of 
patients with multiple myeloma who have received at 
least one prior therapy.
Limitations of Use: NINLARO is not recommended for 
use in the maintenance setting or in newly diagnosed 
multiple myeloma in combination with lenalidomide 
and dexamethasone outside of controlled clinical trials.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO. 

Platelet nadirs typically occurred between Days 14-21 
of each 28-day cycle and recovered to baseline by the 
start of the next cycle. Grade 3 thrombocytopenia was 
reported in 17% of patients in the NINLARO regimen 
and Grade 4 thrombocytopenia was reported in 13% 
in the NINLARO regimen. During treatment, monitor 
platelet counts at least monthly, and consider more 
frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet 
transfusions as per standard medical guidelines.

• Gastrointestinal Toxicities, including diarrhea, 
constipation, nausea and vomiting were reported with 
NINLARO and may occasionally require the use of 
antidiarrheal and antiemetic medications, and supportive 
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The NINLARO regimen extended median PFS by ~6 months vs the Rd 
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd 

regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.4†

• At the final analysis, with a median follow-up of ~85 months, median OS 
in the ITT population was 53.6 months for patients receiving the NINLARO 
regimen* and 51.6 months for patients receiving the Rd regimen* (HR=0.94 
[95% CI, 0.78-1.13])4
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATIONS AND USAGE
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.
Limitations of Use: NINLARO is not recommended for use in the maintenance 
setting or in newly diagnosed multiple myeloma in combination with lenalidomide 
and dexamethasone outside of controlled clinical trials.

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day 
cycle and recovery to baseline by the start of the next cycle. Grade 3 
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and 
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The 
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the 
placebo regimen. Monitor platelet counts at least monthly during treatment with 
NINLARO. Consider more frequent monitoring during the first three cycles. 
Manage thrombocytopenia with dose modifications and platelet transfusions as 
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 52% 
of patients in the NINLARO regimen and 43% in the placebo regimen, 
constipation in 35% and 28%, respectively, nausea in 32% and 23%, 
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 3% of patients in the 
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for 
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo 
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens. The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen, 
respectively). Peripheral motor neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more 
of the three drugs in 4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of 
patients in the NINLARO and placebo regimens, respectively. The majority of 
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO 
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was 
reported in 2% and 1% of patients in the NINLARO and placebo regimens, 
respectively. Peripheral edema resulted in discontinuation of one or more of the 
three drugs in <1% of patients in both regimens. Evaluate for underlying causes 
and provide supportive care, as necessary. Adjust dosing of dexamethasone per 
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the 
NINLARO regimen and 16% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9% 
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. Serious adverse reactions 
of rash were reported in <1% of patients in the NINLARO regimen. The most 
common type of rash reported in both regimens included maculo-papular and 
macular rash. Rash resulted in discontinuation of one or more of the three drugs 
in <1% of patients in both regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a 
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome 
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in 
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10% 

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic 
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the last dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the 
Maintenance Setting: In two prospective randomized clinical trials in multiple 
myeloma in the maintenance setting, treatment with NINLARO resulted in 
increased deaths. Treatment of patients with NINLARO for multiple myeloma in 
the maintenance setting is not recommended outside of controlled trials.

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=361) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5% 
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia, 
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash, 
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in 
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and 
bronchitis (2%). One or more of the three drugs was permanently discontinued in 
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea 
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of 
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least 
5% of patients with at least a 5% difference between the NINLARO regimen and 
the placebo regimen.

Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of 
Patients with a ≥5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO + 
Lenalidomide and 
Dexamethasone 

N=361

Placebo + 
Lenalidomide and 
Dexamethasone

N=359
System Organ Class /

Preferred Term (%) (%)

All
Grades

Grade
3

Grade
4

All
Grades

Grade
3

Grade
4

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

3
<1
0
<1

0
0
0
0

Nervous system disorders
Peripheral neuropathies† 32 2 0 24 2 0

Musculoskeletal and 
connective tissue disorders

Back pain* 27 <1 0 24 3 0
Infections and infestations

Upper respiratory tract 
infection*
Bronchitis

27
22

1
2

0
0

23
17

1
2

0
<1

Skin and subcutaneous
tissue disorders

Rash† 27 3 0 16 2 0
General disorders and 
administration site conditions

Edema peripheral 27 2 0 21 1 0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
 *At the time of the �nal analysis, these adverse reactions no longer met the criterion for 

a ≥5% difference between the NINLARO regimen and the placebo regimen.
†Represents a pooling of preferred terms

(Continued on next page)

Brief Summary (cont’d)
Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO + 
Lenalidomide and 
Dexamethasone 

N=361

Placebo + 
Lenalidomide and 
Dexamethasone

N=359
(%) (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 85 30 67 14

Neutropenia 74 34 70 37

Herpes Zoster
Herpes zoster was reported in 6% of patients in the NINLARO regimen and 3% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 
received antiviral prophylaxis had a lower incidence (1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (10%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 38% in patients in the NINLARO regimen. The 
most common adverse reactions of the eyes were cataract (15%), conjunctivitis 
(9%), blurred vision (7%), and dry eye (6%).
Other Clinical Trials Experience
The following serious adverse reactions have each been reported at a frequency 
of <1% in patients treated with NINLARO: acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura.
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO with 
strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and 
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: Risk Summary: Based on its mechanism of action and data from 
animal reproduction studies, NINLARO can cause fetal harm when administered to 
a pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity in 
pregnant rats and rabbits at doses resulting in exposures that were slightly higher 
than those observed in patients receiving the recommended dose. Advise pregnant 
women of the potential risk to a fetus. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2-4% and 15-20%, respectively.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib or 
its metabolites in human milk, the effects of the drug on the breast fed infant, or the 
effects of the drug on milk production. Because of the potential for serious adverse 
reactions from NINLARO in a breastfed infant, advise women not to breastfeed 
during treatment with NINLARO and for 90 days after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating NINLARO. 
Contraception: Females: Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
after the last dose. Dexamethasone is known to be a weak to moderate inducer 
of CYP3A4 as well as other enzymes and transporters. Because NINLARO is 
administered with dexamethasone, the risk for reduced efficacy of contraceptives 
needs to be considered. Males: Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days after the last dose.
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of NINLARO, 
55% were 65 and over, while 17% were 75 and over. No overall differences in 
safety or effectiveness were observed between these subjects and younger 
subjects, and other reported clinical experience has not identified differences in 
responses between the elderly and younger patients, but greater sensitivity of 
some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore can 
be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported in 
patients taking NINLARO. Manifestations of overdosage include adverse reactions 
reported at the recommended dosage. Serious adverse reactions reported with 
overdosage include severe nausea, vomiting, diarrhea, aspiration pneumonia, 

multiple organ failure and death. In the event of an overdosage, monitor for adverse 
reactions and provide appropriate supportive care. NINLARO is not dialyzable.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. The 
importance of carefully following all dosage instructions should be discussed with 
patients starting treatment. Advise patients to take the recommended dosage as 
directed, because overdosage has led to deaths [see Overdosage (10)].

•  Advise patients to take NINLARO at least one hour before or at least two hours 
after food.

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and NINLARO 
should not be taken with food.

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened.

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule contents 
with the skin or eyes. If contact occurs with the skin, wash thoroughly with 
soap and water. If contact occurs with the eyes, flush thoroughly with water.

•  If a patient misses a dose, advise them to take the missed dose as long as the 
next scheduled dose is ≥72 hours away. Advise patients not to take a missed 
dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose.

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts 
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy 
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers if 
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers 
immediately if they experience new or worsening rash [see Warnings and 
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they 
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if 
they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster, 
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic 
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise 
females of reproductive potential to use effective contraception during treatment 
with NINLARO and for 90 days following the last dose. Advise women using 
hormonal contraceptives to also use a barrier method of contraception [see Use 
in Specific Populations (8.1)]. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before starting 
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

1 INDICATIONS AND USAGE
NINLARO (ixazomib) is indicated in combination with lenalidomide and 
dexamethasone for the treatment of patients with multiple myeloma who have 
received at least one prior therapy.
Limitations of Use: NINLARO is not recommended for use in the maintenance 
setting or in newly diagnosed multiple myeloma in combination with lenalidomide 
and dexamethasone outside of controlled clinical trials.

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day 
cycle and recovery to baseline by the start of the next cycle. Grade 3 
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and 
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The 
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the 
placebo regimen. Monitor platelet counts at least monthly during treatment with 
NINLARO. Consider more frequent monitoring during the first three cycles. 
Manage thrombocytopenia with dose modifications and platelet transfusions as 
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 52% 
of patients in the NINLARO regimen and 43% in the placebo regimen, 
constipation in 35% and 28%, respectively, nausea in 32% and 23%, 
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 3% of patients in the 
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for 
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo 
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens. The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen, 
respectively). Peripheral motor neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more 
of the three drugs in 4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of 
patients in the NINLARO and placebo regimens, respectively. The majority of 
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO 
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was 
reported in 2% and 1% of patients in the NINLARO and placebo regimens, 
respectively. Peripheral edema resulted in discontinuation of one or more of the 
three drugs in <1% of patients in both regimens. Evaluate for underlying causes 
and provide supportive care, as necessary. Adjust dosing of dexamethasone per 
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the 
NINLARO regimen and 16% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9% 
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. Serious adverse reactions 
of rash were reported in <1% of patients in the NINLARO regimen. The most 
common type of rash reported in both regimens included maculo-papular and 
macular rash. Rash resulted in discontinuation of one or more of the three drugs 
in <1% of patients in both regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a 
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome 
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in 
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10% 

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic 
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the last dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the 
Maintenance Setting: In two prospective randomized clinical trials in multiple 
myeloma in the maintenance setting, treatment with NINLARO resulted in 
increased deaths. Treatment of patients with NINLARO for multiple myeloma in 
the maintenance setting is not recommended outside of controlled trials.

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=361) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5% 
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia, 
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash, 
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in 
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and 
bronchitis (2%). One or more of the three drugs was permanently discontinued in 
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea 
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of 
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least 
5% of patients with at least a 5% difference between the NINLARO regimen and 
the placebo regimen.

Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of 
Patients with a ≥5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO + 
Lenalidomide and 
Dexamethasone 

N=361

Placebo + 
Lenalidomide and 
Dexamethasone

N=359
System Organ Class /

Preferred Term (%) (%)

All
Grades

Grade
3

Grade
4

All
Grades

Grade
3

Grade
4

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

3
<1
0
<1

0
0
0
0

Nervous system disorders
Peripheral neuropathies† 32 2 0 24 2 0

Musculoskeletal and 
connective tissue disorders

Back pain* 27 <1 0 24 3 0
Infections and infestations

Upper respiratory tract 
infection*
Bronchitis

27
22

1
2

0
0

23
17

1
2

0
<1

Skin and subcutaneous
tissue disorders

Rash† 27 3 0 16 2 0
General disorders and 
administration site conditions

Edema peripheral 27 2 0 21 1 0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
 *At the time of the �nal analysis, these adverse reactions no longer met the criterion for 

a ≥5% difference between the NINLARO regimen and the placebo regimen.
†Represents a pooling of preferred terms

(Continued on next page)

Brief Summary (cont’d)
Table 5 represents pooled information from adverse event and laboratory data.
Table 5: Thrombocytopenia and Neutropenia

NINLARO + 
Lenalidomide and 
Dexamethasone 

N=361

Placebo + 
Lenalidomide and 
Dexamethasone

N=359
(%) (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 85 30 67 14

Neutropenia 74 34 70 37

Herpes Zoster
Herpes zoster was reported in 6% of patients in the NINLARO regimen and 3% 
of patients in the placebo regimen. Antiviral prophylaxis was allowed at the 
healthcare provider’s discretion. Patients treated in the NINLARO regimen who 
received antiviral prophylaxis had a lower incidence (1%) of herpes zoster 
infection compared to patients who did not receive prophylaxis (10%).
Eye Disorders
Eye disorders were reported with many different preferred terms but in 
aggregate, the frequency was 38% in patients in the NINLARO regimen. The 
most common adverse reactions of the eyes were cataract (15%), conjunctivitis 
(9%), blurred vision (7%), and dry eye (6%).
Other Clinical Trials Experience
The following serious adverse reactions have each been reported at a frequency 
of <1% in patients treated with NINLARO: acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, and thrombotic 
thrombocytopenic purpura.
7 DRUG INTERACTIONS
7.1 Strong CYP3A Inducers: Avoid concomitant administration of NINLARO with 
strong CYP3A inducers (such as rifampin, phenytoin, carbamazepine, and 
St. John’s Wort).
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy: Risk Summary: Based on its mechanism of action and data from 
animal reproduction studies, NINLARO can cause fetal harm when administered to 
a pregnant woman. There are no available data on NINLARO use in pregnant 
women to evaluate drug-associated risk. Ixazomib caused embryo-fetal toxicity in 
pregnant rats and rabbits at doses resulting in exposures that were slightly higher 
than those observed in patients receiving the recommended dose. Advise pregnant 
women of the potential risk to a fetus. In the U.S. general population, the estimated 
background risk of major birth defects and miscarriage in clinically recognized 
pregnancies is 2-4% and 15-20%, respectively.
8.2 Lactation: Risk Summary: There are no data on the presence of ixazomib or 
its metabolites in human milk, the effects of the drug on the breast fed infant, or the 
effects of the drug on milk production. Because of the potential for serious adverse 
reactions from NINLARO in a breastfed infant, advise women not to breastfeed 
during treatment with NINLARO and for 90 days after the last dose.
8.3 Females and Males of Reproductive Potential: NINLARO can cause fetal 
harm when administered to pregnant women. Pregnancy Testing: Verify 
pregnancy status in females of reproductive potential prior to initiating NINLARO. 
Contraception: Females: Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
after the last dose. Dexamethasone is known to be a weak to moderate inducer 
of CYP3A4 as well as other enzymes and transporters. Because NINLARO is 
administered with dexamethasone, the risk for reduced efficacy of contraceptives 
needs to be considered. Males: Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days after the last dose.
8.4 Pediatric Use: Safety and effectiveness have not been established in 
pediatric patients.
8.5 Geriatric Use: Of the total number of subjects in clinical studies of NINLARO, 
55% were 65 and over, while 17% were 75 and over. No overall differences in 
safety or effectiveness were observed between these subjects and younger 
subjects, and other reported clinical experience has not identified differences in 
responses between the elderly and younger patients, but greater sensitivity of 
some older individuals cannot be ruled out.
8.6 Hepatic Impairment: In patients with moderate or severe hepatic impairment, 
the mean AUC increased by 20% when compared to patients with normal hepatic 
function. Reduce the starting dose of NINLARO in patients with moderate or severe 
hepatic impairment.
8.7 Renal Impairment: In patients with severe renal impairment or ESRD requiring 
dialysis, the mean AUC increased by 39% when compared to patients with normal 
renal function. Reduce the starting dose of NINLARO in patients with severe renal 
impairment or ESRD requiring dialysis. NINLARO is not dialyzable and therefore can 
be administered without regard to the timing of dialysis.
10 OVERDOSAGE: Overdosage, including fatal overdosage, has been reported in 
patients taking NINLARO. Manifestations of overdosage include adverse reactions 
reported at the recommended dosage. Serious adverse reactions reported with 
overdosage include severe nausea, vomiting, diarrhea, aspiration pneumonia, 

multiple organ failure and death. In the event of an overdosage, monitor for adverse 
reactions and provide appropriate supportive care. NINLARO is not dialyzable.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. The 
importance of carefully following all dosage instructions should be discussed with 
patients starting treatment. Advise patients to take the recommended dosage as 
directed, because overdosage has led to deaths [see Overdosage (10)].

•  Advise patients to take NINLARO at least one hour before or at least two hours 
after food.

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and NINLARO 
should not be taken with food.

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened.

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule contents 
with the skin or eyes. If contact occurs with the skin, wash thoroughly with 
soap and water. If contact occurs with the eyes, flush thoroughly with water.

•  If a patient misses a dose, advise them to take the missed dose as long as the 
next scheduled dose is ≥72 hours away. Advise patients not to take a missed 
dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose.

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts 
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy 
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers if 
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers 
immediately if they experience new or worsening rash [see Warnings and 
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they 
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if 
they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster, 
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic 
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise 
females of reproductive potential to use effective contraception during treatment 
with NINLARO and for 90 days following the last dose. Advise women using 
hormonal contraceptives to also use a barrier method of contraception [see Use 
in Specific Populations (8.1)]. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before starting 
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
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IN RECOGNIZING THE VALUE-BASED aspects that drive patient 
outcomes within oncology, effective cancer care has been 
redefined in New Jersey to incorporate cost and health equity at 
the forefront of innovation. Telehealth, in-home care, and biosim-
ilars have all emerged as potential solutions to reduce rising 
financial toxicity and access concerns in oncology. But there 
remains a significant need for collaboration and aligned strategies 
to optimize population health, noted stakeholders during the 70th 
Annual Roy A. Bowers Pharmaceutical Conference. The theme for 
the 2022 conference was Innovation Through Crisis: Redefining 
Health Care Delivery.

At the last panel discussion of the conference, Edward Licitra, 
MD, PhD, chairman and CEO of Astera Cancer Care in East 
Brunswick, New Jersey, opened the conversation by acknowl-
edging the utility of the recently ended Oncology Care Model in 
showing the level of sophistication needed to address common 
(dehydration, chemotherapy-related toxicity) and complex (reim-
bursement, social-determinants-of-health) issues for patients 
through a personalized manner.

“We recognized that we needed to focus more precisely on the 
cancer conditions themselves and how we might optimize the 
care for patients with specific types of cancer conditions, because 
in many population-based, risk-based oncology models, you have 
to manage populations of patients with breast, lung, or colorectal 
cancer,” Licitra said.

Astera Cancer Care first collaborated with Horizon Blue 
Cross Blue Shield of New Jersey to create an episodic care 
plan for patients with breast cancer. Since then, Licitra said, 
18 different programs have been launched by his organization 
in oncology. Along with bundled payment models, he said that 
services typically not reimbursed by fee-for-service Medicare, 
such as next-generation sequencing, are also being offered to 
some beneficiaries.

“We think that we can actually roll up at least 50% of cancer 
under prospective episode-based payment arrangements, which 
we think then integrate with value-based care programs and 
population-health initiatives that will allow us to provide services 
to these patients, including home health services, and then 
ultimately control the cost of care for the provider, patient, and 
payer,” he said.

Steven K. Libutti, MD, FACS, director of Rutgers Cancer Institute 
of New Jersey in New Brunswick, added that use of bundled 
payment also has potential in palliative care or, as he described it, 
“supportive care.”

Episodic plans are typically provided to patients with early-
stage disease, in part due to the minimal variance seen for these 
disease types. But introducing these payment models to patients 
at more advanced stages of disease can have a significant impact 
on quality and cost, Libutti said, because there is often reluctance 
among care teams to move to supportive care.

He noted that extending the continuum of care—from when a 
patient first begins treatment to when there are no more viable 
therapeutic options left to consider—can prove especially benefi-
cial for providers, payers, and other care team members who may 
have difficulty recognizing when treatment options are exhausted 
and that turning to supportive care is ultimately the best option.

“At some point, going to fourth-line therapy may not be in the 
patient’s best interest, and understanding that and making a plan 

early on with the patient—how far the journey is going to go and 
what they may need toward the end of the journey if we’re not 
achieving the goals that we had all hoped for—I would love to see 
us flesh that out more as a part of these bundles,” said Libutti, 
who also serves as vice chancellor for cancer programs at Rutgers 
Biomedical and Health Sciences and senior vice president for 
oncology services at RWJBarnabas Health.

In oncology care overall, clinical trials are also a cost-effective 
alternative to provide standard of care at a lower cost than would 
be typically associated with those therapies. Findings of an 
analysis by Tennessee Oncology that looked at the price of care 
for patients across 8 different malignancies who had Medicare 
as part of the Oncology Care Model showed that those who 
were placed into a clinical trial exhibited an 18% reduction in 
episode costs compared with participants who were given regular 
standard of care.1 

Payer partnerships, along with the bundled payment models, 
are additionally key to covering the costs that would otherwise 
be placed on the patient, infusion center, and private practice, 
said Libutti, and increased integration of clinical trials can also 
reduce the use of third- and fourth-line “desperation agents” that 
contribute to waste.

“Not that it’s easy, but it’s one of those things that if you have an 
organization that can put a relatively high percentage of patients 
on trial, I think you should be rewarded for that because I think 
that there [are] benefits that would be gained by patients and also 
payers,” Licitra said.

With the standard-of-care drug in oncology ranging from 
$15,000 to $20,000 a month, Michael P. Kane, RPh, BCOP, executive 
director of oncology pharmacy services at Rutgers Cancer Institute 
of New Jersey, RWJBarnabas Health, noted that improving the 
eligibility criteria for clinical trials is key, as it often excludes the 
types of patients who typically present at the clinic.

“I would love that demographics and population-related data 
to be included to say, ‘Hey, you have this exclusion criteria for 
diabetes—why is that when half the patient population have this 
disease?’” Kane said.

Even in cases when there is agreement on optimal therapy for 
a given patient, he stressed that clinicians will still get denials 
when seeking approval from insurance because the drug may not 

“We recognized that we needed to focus 
more precisely on the cancer conditions 
themselves and how we might optimize 
the care for patients with specific 
types of cancer conditions, because 
in many population-based, risk-based 
oncology models, you have to manage 
populations of patients with breast, lung, 
or colorectal cancer.”

—Edward Licitra, MD, PhD,
chairman and CEO, Astera Cancer Care

Stakeholders Address Innovative Strategies 
Driving Cancer Outcomes in New Jersey
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be part of clinical benchmarks, such as established 
recommendations by the National Comprehensive 
Cancer Network. This occurs, he said, even though 
Rutgers Cancer Institute is a National Cancer 
Institute–designated comprehensive cancer center.

“So how do we bridge those patients from some-
thing that doesn’t have approval compendium, isn’t 
part of their payer policy yet, but we know it’s best 
care?” Kane asked. “What I think would be a better 
model is if you’re going to receive a drug in that 
fashion, there has to be a way to capture the data to 
learn whether it was worthwhile.”

Kane also noted that financial navigators and 
social workers are essential to addressing the finan-
cial toxicity related to care, as well as social-determi-
nants-of-health issues outside the clinic, including 
cost of living, transportation, and food expenses.

Licitra concurred. “I think the most impactful 
thing that we can do is continue to have the 

modalities for frequent touch points for the patients. 
That’s everything from telemedicine to remote 
patient monitoring to apps because I think all of 
those things drive better outcomes, control cost, and 
improve efficiency,” he said.

Libutti added, “One of the biggest concerns 
I see in my own health system, and this refers to 
the unwillingness to get rid of old ideas, is the fact 
that somehow these technologies put a barrier 
between you and your colleagues or you and your 
patients. And I don’t think that’s true. I think it’s 
about implementation.

“Wouldn’t it be great to have real-time monitoring 
of some of the things that are going on with your 
patients so you’re not waiting every week or every 
month to find out how they’re doing on their agent 
or how they’re doing in terms of the [adverse] effects 
of toxicity? If I had a blank check, I would invest it in 
proper implementation of those technologies.”

Announced during the meeting by Libutti and 
Saira Jan, PharmD, MS, vice president and chief 
pharmacy officer of Horizon Blue Cross Blue 
Shield of New Jersey (BCBSNJ), a pilot launched as 
partnership between Horizon BCBSNJ and Rutgers 
CINJ/RWJBarnabas aims to move infusion oncology 
treatments from the clinic to the home setting for 
eligible RWJBarnabas Health patients.

Along with minimizing patient travel and poten-
tial exposure to COVID-19, the Oncology Home 
Infusion Model seeks to develop innovative benefit 
design to ensure cost-effective health care delivery 
for patients while maintaining high quality of care in 
the home environment. ◆

R E F E R E N C E

1. Young G, Bilbrey LE, Arrowsmith E, et al. Impact of clinical trial enrollment 

on episode costs in the Oncology Care Model (OCM). J Clin Oncol. 2021;39(sup-

pl 15):6513. doi:10.1200/JCO.2021.39.15_suppl.6513

FOSTERING EQUITABLE HEALTH CARE access and quality across 
patient populations warrants innovation at multiple levels of 
care delivery. At the 70th Annual Roy A. Bowers Pharmaceutical 
Conference: Innovation Through Crisis—Redefining Health Care 
Delivery, held September 19, health care leaders spoke on key 
considerations to advance population health, with physical/
behavioral health integration, accessibility of care, and insurance 
type among the factors influencing health disparities nationwide.

Describing the lack of research on population health, moderator 
Ethan Halm, MD, MPH, inaugural vice chancellor for population 
health at Rutgers Biomedical and Health Sciences, said recent 
years have seen growing interest on the topic, specifically the 
impact that social determinants of health (SDOH) and other 
potential care gaps have in leading to poor health outcomes.

“In terms of goals and approaches, the aim is to improve the 
health of all members of a group, not just those right in front of 
you in the clinic, office, or in a hospital bed. And that’s, I think, 
the biggest conceptual jump,” said Halm. “The idea is to measure 
how well we’re doing, identify gaps, and then close those gaps 
and intervene.”

The focus on measurement is noteworthy, he said, with data 
and predictive analytics of significant importance in developing 
interventions that are appropriate for each population, whether it 
is at the patient, community, or health system level.

Stratifying these interventions into inreach and outreach, in which 
the former describes the care strategies executed when patients are 
in direct proximity (eg, outpatient, telehealth, hospital visits), the 
latter was explained by Halm as initiatives aiming to proactively 
reach out to people in between visits or those who are not engaged 
in care. As the pandemic led to the deferral of preventive and 
potentially life-saving health care services, outreach strategies aim to 
reengage patients and providers in value-based health care, he said.

“Population health really is an important facilitated step in all 
of the evolution that I think people in this room are looking to 
see happen in health care, whether people are looking for better 
alignment of payment systems for fee-for-service, thinking more 
about total cost of care, shared risk capitation, or innovation of 
care delivery models,” said Halm.

Managing complex care needs was further discussed by 
Thomas McCarrick, MD, chief medical officer and chief medical 
informatics officer, Vanguard Medical Group, who spoke on his 
organization’s experiences in developing outreach programs for 
older Medicare populations who often present with SDOH issues 
such as food and housing insecurity and social isolation.

With COVID-19 exacerbating access to care disparities for many 
community-dwelling older adults, McCarrick said that a major 
focus for Vanguard Medical Group was ensuring these populations 
were properly informed and educated on their respective health 
risks and locations for vaccination and testing clinics.

“That was a population that we identified for us as having the 
greatest need and the greatest opportunity to innovate,” he said. 
“During the pandemic, we realized while we were trying to do tele-
health visits that even though all the providers were properly trained, 
these homebound patients don’t have a smartphone and they [often 
rely] on their kids to help them—so it can be a low-quality visit.”

McCarrick said they then created a new program last year 
through which specialty trained medical assistants go to patients’ 
homes with technological devices, such as iPads or a digital 
stethoscope, and set up the visit in a similar way to that done in 
the clinic. Medical information is collected prior to the visit, he 
explained, and the medical assistants can see the type of home 
environment patients are residing in.

“We are expanding this type of visit because we think that it 
can actually broaden outreach to a larger population; not just 
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the homebound, but many older patients who may become 
transiently homebound either because they’re acutely sick or they 
recently were discharged from the hospital.”

Along with physical health, Suzanne Kunis, vice president of 
behavioral health, Horizon Blue Cross Blue Shield of New Jersey 
(BCBSNJ), addressed the access and accessibility issues affecting 
mental health care, which she said continues to be burdened 
by lack of investment and fragmented care systems.

“In the mental health and substance use space, people fall 
through the cracks every day,” stressed Kunis. “The message we 
keep trying to tell our folks is, if we do the right thing, the money’s 
going to follow because if we take care of people with these issues, 
it can affect up to 20% of the total cost of care. The other piece of it 
is it can no longer be diabetics to the right and schizophrenics to 
the left. The fact is, many times they’re the same person.”

Through their recently developed integrated system of care 
program designed specifically for beneficiaries with mental 
illnesses and substance abuse disorders, Horizon BCBSNJ aims 
to integrate physical and behavioral health care in a value-based 
framework that also accounts for the SDOH challenges associated 
with adverse health outcomes and subsequent cost burden.

The model places greater responsibility on community-based 
providers to be the “quarterback” in managing the holistic 
care plan and directing patients to needed care services, said 
Kunis. After 6 months of implementation, she highlighted the 
significant impact the model has shown on care outcomes, 
including a 21% decrease in emergency department visits and 27% 
lower costs of care.

“We didn’t want to wait and say, ‘Let’s see this out for a year and 
a half’—we have enough faith in this model that we began to roll it 
out across the state of New Jersey. So, in every county in the state 
by the end of this year, we will have this model up and running.”

As risk sharing is being shifted through value-based frameworks 
from health systems to individual physicians, Myoung Kim, PhD, 
vice president, population health account management & health 
economics and outcomes research, Novartis, noted the impact this 
will have on the pharmaceutical industry whose role is to translate 
how innovative medicines affect health outcomes.

The process of health care delivery, including payment and 
financing, is key in this process of translation, said Kim. “If we’re 
going to be held accountable for outcomes, we have to be given 
the opportunity to learn the delivery system and the opportunity 
to be at the table to figure out the better solutions as to how to 
better deliver care to patients at the population level,” she added.

The need for greater use of real-world evidence and diversified 
study cohorts was also referenced by Kim to promote equitable 
health care and to reduce the lag time created when these factors 
are not accounted for at the onset of clinical research.

“We know a lot about the drug when it was used in an ideal 
setting, but we [may] have no clue as to whether it delivers [for all 
populations] and the disadvantages or advantages it has, where 
it has to be used, and all these things have to be rapidly learned. 
The faster we learn, the better off we would be,” she concluded.

“The better we can align innovation resources with the true 
global health burden, including health care delivery gaps and 
payment—I think we all win together.” ◆

Futibatinib Wins Accelerated FDA Approval in Cholangiocarcinoma
EBO Staff

ON SEPTEMBER 30, FDA granted accel-
erated approval for futibatinib for patients 
with previously treated, unresectable, 
locally advanced or metastatic intrahepatic 
cholangiocarcinoma, when they have gene 

fusions or rearrangements in 
the fibroblast growth factor 
receptor 2 (FGFR2).1

The targeted therapy, to 
be sold by Taiho Oncology 
as Lytgobi, had previously 
received breakthrough status 
in 2021 and was accepted 
for priority review in March.

Cholangiocarcinomas, 
which are cancers of the bile 
ducts, are relatively rare and 
challenging to treat, but inves-
tigators have made advances 
recently in part by exploiting 

genetic alterations that are abundant in these 
cancers. About 20% of those diagnosed have 
intrahepatic disease, meaning tumors are 
found inside the liver; of these patients, 10% 

to 16% have FGFR2 gene arrangements that 
promote tumor growth.

Futibatinib’s approval follows results from 
FOENIX-CCA2 (NCT02052778), a phase 2b 
trial that tested the drug in 103 patients with 
the FGFR2 alteration; when patients took the 
20-mg tablet daily, the overall response rate 
was 42%, and the median duration of response 
was 9.7 months, with 72% of responses lasting 
at least 6 months. Ongoing approval may be 
contingent on results from a confirmatory trial.

“This approval is an important milestone for 
patients and may provide hope for improved 
outcomes. As someone whose family has 
been impacted by cholangiocarcinoma, I’m 
acutely aware of the impact this disease can 
have on the patient and their loved ones,” 
said Tim Whitten, president and CEO, Taiho 
Oncology, in a statement.1

Futibatinib works by covalently binding to 
FGFR2 and inhibiting the signaling pathway, 
making it an example of precision medicine in 
intrahepatic cholangiocarcinoma, according to 
medical oncologist Lipika Goyal, MD, MPhil, 

of the Massachusetts General Hospital Cancer 
Center and lead investigator of FOENIX-CCA2 
trial.2 “I am encouraged that treatment options 
continue to expand and evolve for this disease 
through the dedicated efforts of many over 
several years,” she said.

The most common adverse reactions were 
nail toxicity, musculoskeletal pain, constipa-
tion, diarrhea, fatigue, dry mouth, alopecia, 
stomatitis, dry skin, arthralgia, dysgeusia, 
abdominal pain, dry eye, nausea, decreased 
appetite, urinary tract infection, palmar-plantar 
erythrodysesthesia syndrome, and vomiting. ◆
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AS DRUGMAKER BEIGENE awaits word from the FDA 
on whether zanubrutinib will receive an additional 
indication in chronic lymphocytic leukemia/small 
lymphocytic leukemia (CLL/SLL), a key stakeholder 
has already weighed in.

The National Comprehensive Cancer Network 
(NCCN) guidelines committee, which had previ-
ously included zanubrutinib in its recommenda-
tions, has placed the second-generation Bruton 
tyrosine kinase (BTK) inhibitor on a higher rung in 
the guidelines in several areas. Meanwhile, ibrutinib, 
a first-generation BTK inhibitor, has lost priority due 
to its toxicity profile.1

In June, BeiGene announced that FDA would 
postpone the target action date for a CLL/SLL 
indication for zanubrutinib until January 20, 2023.2

BeiGene had asked the agency to include new data 
from the ALPINE trial (NCT03734016) that showed 
a superior overall response rate compared with 
ibrutinib.3 This was deemed a major amendment by 
FDA; since that time, presentations at the European 
Hematology Association on data from ALPINE and 
the SEQUOIA trial (NCT03336333) also showed 
superior quality of life for zanubrutinib.4

Besides listing preferred and other recommended 
regimens, the NCCN committees put regimens in 
categories based on levels of evidence. A category 
1 recommendation is based on “uniform NCCN 
consensus” based on “high-level evidence,” 
whereas a category 2A recommendation is based on 
“lower-level evidence” with “uniform consensus,” 
and 2B indicates “lower-level evidence” with 
“NCCN consensus.”

Among the key changes in its update, released 
August 30, 2022, the NCCN panel on CLL/SLL 

guidelines put notations on ibrutinib’s recommen-
dation based on its toxicity profile. The first-gen-
eration BTK inhibitor is known to have “off target” 
cardiac effects.

Changes in CLL/SLL without del(17p)/TP53 
mutation for first-line therapy include the following:

• Ibrutinib was moved from Preferred 
Regimens to Other Recommended Regimens. 
A footnote states that the recommendation 
is based on toxicity profile, and “a baseline 
assessment of cardiac function should 
be done prior to initiation of ibrutinib. In 
patients with no intolerance, ibrutinib can be 
continued until disease progression.”

• Preferred regimens are zanubrutinib, which 
was moved from category 2A to category 
1, and venetoclax with obinutuzumab, 
which moved from 2A to 1 for patients 
younger than age 65 years without signifi-
cant comorbidities.

• Regimens removed were chlorambucil, 
rituximab, and fludarabine with rituximab.

For CLL/SLL without del(17p)/TP53 mutation in 
second-line and subsequent therapy:

• Regimens were reorganized into 2 categories: 
second-line or third-line therapy and therapy 
for relapsed/refractory disease after BTK 
inhibitor or venetoclax-based treatment.

• In the first category, ibrutinib was moved 
from Preferred Regimens to Other 
Recommended Regimens, with the same 
footnote as in first-line therapy. It retains a 
category 1 recommendation.

• Existing Preferred Regimens in the first 
category are the BTK inhibitors zanubrutinib 
and acalabrutinib (category 1), and the BCL2 
inhibitor venetoclax (category 1).

• Also in the first category, several combi-
nations were removed, most notably 
bendamustine, rituximab (BR), plus ibrutinib. 
However, BR remains an option in the 
second category.

• In the first category, retreatment with 
venetoclax and obinutuzumab may be useful 
in certain circumstances.

Under recommendations for CLL/SLL with 
del(17p)/TP53 mutation:

• In first-line therapy and second-line 
and subsequent therapy, ibrutinib was 
moved from Preferred Regimens to 
Other Recommended Regimens, with 
the same footnote regarding toxicity and 

cardiac assessment. It retains a category 1 
recommendation.

• Under Other Recommended Regimens, 
ibrutinib plus venetoclax was added as a 
category 2B recommendation.

• In second-line and subsequent therapy, 
ofatumumab was removed.

• In first-line therapy, the Preferred Regimens 
remain acalabrutinib with or without obinu-
tuzumab, venetoclax with obinutuzumab, 
and zanubrutinib.

• In second-line and subsequent therapy, 
Preferred Regimens are acalabrutinib (cate-
gory 1), venetoclax plus rituximab (category 
1), venetoclax, and zanubrutinib.

Zanubrutinib, sold as Brukinsa, is approved by 
FDA for adult patients with Waldenström macro-
globulinemia, those with mantle cell lymphoma 
who have received at least 1 prior therapy, and 
those with relapsed/refractory marginal zone 
lymphoma who have received at least 1 anti-CD20–
based regimen. ◆
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Changes to the National 
Comprehensive Cancer Network 
clinical guidelines in the 
relative positions of ibrutinib 
and zanubrutinib in chronic 
lymphocytic leukemia/small 
lymphocytic leukemia are based 
on ibrutinib’s toxicity profile. 
As a first-generation Bruton 
tyrosine kinase inhibitor, ibrutinib 
is known to have “off-target” 
cardiac effects.
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PHARMACY BENEFIT MANAGERS (PBMs) deploy numerous 
anticompetitive actions, which have not gone unnoticed. 
The Federal Trade Commission (FTC) has launched an inquiry to 
examine whether PBMs have adverse impacts “on the access and 
affordability of prescription drugs.”1

The government’s probe is welcome news. But there are many 
detrimental PBM practices that are creating unwarranted risks 
to patients’ health and, consequently, require remedying sooner 
rather than later. The growing restrictions on where providers 
can source their drugs, a practice referred to as white bagging, 
exemplify such practices.

White bagging restrictions prevent medical practices from 
choosing their preferred drug suppliers. Many physicians, espe-
cially oncologists, are integrating specialty pharmacies into their 
practices.2,3 These integrated cancer care models offer benefits 
including providing medicines faster, improving the communi-
cation between doctors and pharmacists, and allowing doctors to 
monitor their patients better.

White bagging, however, requires practices to have the 
prescribed drug dispensed from specified specialty pharmacies, 
often specialty pharmacies that are owned by the PBM, instead 
of purchasing medicines directly from a manufacturer or the 
pharmacy of their choice.

PBMs’ pivotal position in the drug supply chain enable them 
to mandate such antipatient practices. The 3 largest PBMs, which 
are integrated with health insurers and pharmacies, control more 
than 80% of the administered drug benefits on behalf of health 
insurers and other payers.4

Mandating where specialty medicines can be purchased is an 
unwarranted incursion into how doctors manage their practices, 
and it has ill effects on patients’ quality of care.

Specialty drugs are typically high-cost, high-value medicines that 
treat devastating illnesses, such as chemotherapy drugs for patients 
with cancer. Not unexpectedly, effectively treating these patients 
with complex medicines requires vigilant care. Before administering 
chemotherapy drugs, for instance, doctors perform pretreatment 
evaluations that include blood tests; this ensures, among other 
important considerations, that no dosing adjustments are necessary.

White bagging interferes with this process. Specialty phar-
macies send medicines to doctors’ practices tailored to specific 
patients with the dosing preestablished. If that dosing needs to be 
adjusted, then the specialty pharmacy needs to resend an entirely 
new medicine to the practice.

In the event of such necessary adjustment, patients who were 
supposed to receive their chemotherapy must consequently 
reschedule that appointment to a later date, creating delays in 
care. Particularly with cancer, delayed care is worse care. A 2020 
study in the BMJ found that each 4-week delay in cancer care was 
associated with an increased rate of mortality.5

White bagging also increases the amount of systemic waste. 
When doctors are unable to use a patient’s dose—for whatever 
reason—this dose cannot be used for any other patient. Valuable 
medicines are needlessly lost as a result.

These concerns are echoed by the North Carolina Oncology 
Association, which noted that white bagging “can endanger 
patient care by potentially bypassing safety checks, introducing 
dosing errors, delaying treatment, and interrupting care plan-
ning processes.”6

Unfortunately, the practice is accelerating. In a spring 2021 
survey of the Association of Community Cancer Centers 
membership, 87% of respondents said white bagging is “an insurer 
mandate for some of their patients.”6

Preventing these potential costs does not need to wait for the 
FTC inquiry to end: States can implement policy solutions that 
will eliminate the costs associated with white bagging. Legislators 
in Ohio have introduced House Bill 451, which would prohibit 
health plans from requiring providers to order their medicines 
from specified pharmacies to receive insurance coverage.7 A bill in 
Minnesota (HF 3280) would similarly prohibit such mandates.8

It is important to note that these bills eliminate only the PBM 
mandate; they do not prevent specialty pharmacies that are 
affiliated with insurers and PBMs from providing the important 
specialty pharmacy service to doctors. But instead of relying 
on their dominant market power to force an outcome, these 
specialty pharmacies will need to demonstrate their value to 
the providers and earn their business. This type of free-market 
competition will incentivize specialty pharmacies to become more 
effective health care partners and improve patient outcomes. It 
exemplifies precisely the type of reform the health care system 
needs writ large.

The practice of white bagging is another example of how 
industry intermediaries are reducing choice to the detriment 
of patient welfare. In this case, what is restricted is the 
choice of where to source the drug, rather than which drug 
can be prescribed.

Even if there were no adverse impacts from white bagging, 
it makes little sense to allow insurers and PBMs to mandate where 
doctors can purchase their medicines or any other medical supply. 
Doctors serve patients best when they are empowered to control 
their own practices. The reality that significant adverse impacts 
exist only strengthens the arguments in favor of such reforms. ◆
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BITA FAKHRI, MD, MPH, is a hematologist-oncologist who in July 
2022 joined Stanford Cancer Center as an assistant professor 
of medicine. Fakhri cares for adult patients with Hodgkin 
lymphoma, non-Hodgkin lymphoma, and chronic lymphocytic 
leukemia (CLL).1

Five years ago—on August 30, 2017—the FDA approved the 
first chimeric antigen receptor (CAR) T-cell therapy, in which a 
patient’s own cells are modified and then infused back into the 
body to help the immune system attack cancer.2 Today, many of 
Fakhri’s patients receive CAR T-cell therapy for diffuse large B-cell 
lymphoma (DLBCL), and recent advances have seen the treatment 
used earlier in the course of a patient’s care.3,4

Fakhri spoke with Evidence-Based Oncology™ (EBO) about 
the many treatment options for patients with relapsed/
refractory (R/R) DLBCL.

This interview has been edited lightly for clarity.

EBO: The treatment landscape for R/R DLBCL has evolved, with 
many new therapies now available. Can you discuss the current 
treatment landscape? What clinical or patient-specific factors 
should be considered when selecting therapy?

FAKHRI: As you said, the treatment for R/R DLBCL has significantly 
changed in the past year with 2 large positive trials. The ZUMA-7 
trial involved randomized patients with early relapsed or primary 
refractory DLBCL to receive axicabtagene ciloleucel [axi-cel] CAR 
T-cell therapy vs the standard of care, which was autologous stem 
cell transplant [ASCT].3 It was a positive study, which resulted in 
the approval of CAR-T therapy, the axi-cel product, in primary 
refractory or early relapse patients as a second line of therapy. 
And the other trial, the TRANSFORM trial, randomized patients 
with early relapsed or primary refractory DLBCL, to receive the 
lisocabtagene maraleucel [liso-cel] CAR-T product, vs ASCT. That 
was also a positive study.4 So now, high-risk, R/R patients who are 
defined as early relapse or primary refractory have the option of 
getting a CAR-T product in the second line.

Some palliative options are also available, including tafasitamab 
and lenalidomide, which are based on the L-MIND trial.5 These 
present options for transplant-ineligible patients in the second-line 
setting—or for patients who have failed ASCT or CAR-T-cell therapy, 
as a later line of therapy—with really good results. We also have the 
CD-19 antibody-drug conjugate [ADC)] loncastuximab tesirine, 
which was also approved in the third-line setting for patients with 
R/R DLBCL.6 Last but not least, the chemoimmunotherapy combi-
nation of bendamustine and rituximab [BR] plus the C-79 ADC 
polatuzumab vedotin was also approved—in Europe in the second-
line setting and in the United States in the third-line setting.7

So, to summarize, we have the CAR-T product in the second-line 
setting and, of course, in later lines of therapy; and tafasitam-
ab-lenalidomide, loncastuximab, and BR+polatuzumab [pola] are 
all options that have made their way to the treatment armamen-
tarium for patients with R/R DLBCL.

In terms of clinical or patient-specific factors, it matters which 
line of therapy we are considering. Is it the second or the third line 
of therapy? In the second line with high-risk disease, early relapse, 
or primary refractory setting, CAR-T makes perfect sense if a 
patient has the performance status to go through CAR-T therapy. 
With other treatments, a lot depends on the [adverse] effect [AE] 

profile of the treatment combination that we are [considering] 
and patient comorbidities. Basically, in reconciling the AE profile 
and patient comorbidities, we must make sure that patients are 
not only going to respond to these treatments but also tolerate 
these treatments. With the growing number of options, patients 
should have a say, and it’s important for patients to express their 
preferences when choosing a treatment option.

EBO: Treatment-emergent AEs (TEAEs) are quite common among 
some of the novel agents for DLBCL and can lead to discontinua-
tion. What are the most common TEAEs seen in practice and how 
are they managed?

FAKHRI: That’s a great question, because our goal should not only 
be prolonging patient survival but also providing our patients 
with an acceptable quality of life, so they can enjoy the time that 
they have. So, in terms of CAR T-cell therapy, toxicities fall into 
2 categories: acute toxicities or early toxicities, and late toxicities. 
Early toxicities include cytokine release syndrome [CRS], which 
is a result of cytokine release after administering CAR-T therapy. 
Fortunately, we’ve become really good at managing CRS with 
tocilizumab, steroids, or other novel agents that are currently 
being investigated in clinical trials, such as anakinra. The other 
major acute AE is neurotoxicity, which is when these inflamma-
tory markers cross the blood-brain barrier and go into the central 
nervous system. We’ve learned to manage that toxicity with the 
administration of steroids as well. Then, we have late toxicities 
associated with CAR T-cell therapy, particularly cytopenia. It might 
take a while for patients who receive CAR-T therapy to recover 
their [blood] counts. Also [possible is] hypogammaglobulinemia, 
meaning lowering of the patient’s immunoglobulin G [IgG], which 
can potentially increase the risk of infections. These are all really 
important factors, particularly when we are living in the era of a 
global pandemic.

In terms of novel agents, with [tafasitamab and lenalidomide] 
the major AE is cytopenias. Tafasitamab is a CD19 monoclonal 
antibody, and lenalidomide is an immunomodulatory agent that 
has been associated with cytopenia. I think the association of 
cytopenia with this combination becomes less as the patients go 
through the first year of treatment, because the second year is 
single-agent tafasitamab maintenance. But that being said, I give a 
lot of patients dose reductions of lenalidomide. We lower the dose 
to a level that they can tolerate.

Also, lenalidomide is associated with a slightly increased risk 
of venous thromboembolism. So, we always make sure that these 
patients are on some sort of anticoagulation, at least a low dose 
of aspirin. We get them through the cytopenias with those reduc-
tions and sometimes with [treatment] delays. Giving a patient a 
treatment holiday is reasonable, especially if they’re doing well 
and their disease is not raging anymore. With BR+pola, cytopenia 
is again a major limitation. That’s why we may have to reduce or 
delay the dose to make sure that a patient’s bone marrow recovers, 
so that they can get further doses. And with loncastuximab, an 
increase in IgG is an AE. Honestly, we don’t know whether it has 
any clinical significance or not. For the majority of patients, other 
liver markers are totally fine.

Effusions are an issue, which we can manage with diuretics 
and steroids if necessary. And I always warn patients about »
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photosensitivity, just so they know what to expect. 
So, the AEs are real, but with clear communication 
between physician and patient, by checking labs, 
by making sure that we listen to our patients and 
address what they’re complaining about, we can get 
them through these treatments.

EBO: Chemoimmunotherapy followed by high-dose 
therapy with ASCT is the appropriate treatment 
for R/R DLBCL that is chemotherapy-sensitive at 
relapse, in patients who are candidates for trans-
plant. What are some factors that would make a 
patient not a candidate for transplant?

FAKHRI: That’s a great question. Something that most 
centers look at is age—but we have gotten to a point 
that age is not a surrogate for aging. So, if we see an 
[80-year-old] patient, we shouldn’t automatically 
assume that they’re not going to be a candidate for 
transplant. We should pause and think hard about it. 
Some 80-year-old patients out there, with really good 
performance status and minimal comorbidities, are 
very active at baseline. For those people, age alone 
should not be a factor to deprive them from receiving 
potentially life-saving therapies. So, age is a factor 
where I pause, and I try to investigate and make sure 
that I don’t have an age approach in my practice. The 
other thing is comorbidities. To undergo ASCT, you 
must have a good heart, and that’s not negotiable. 
You must have good lungs—that’s not negotiable. 
So, we must make sure there are no major cardiovas-
cular and pulmonary comorbidities. Some of those 
problems can be an absolute contraindication, but 
sometimes, if the level of severity is not too bad, we 
try to optimize patients before going into transplant. 
We try to work with cardiologists and pulmonologists 
if we have the luxury of time.

Unfortunately, often we don’t have that luxury 
because the disease is raging, and the patient needs 
to get an ASCT as soon as possible. But if we have the 
luxury of time, we try to work with our consultants to 
optimize the organ before going in for the transplant. 
The majority of other comorbidities are manageable. 
[For instance], we must make sure that we are on 
top of diabetes management to prevent long-term 
complications from hyperglycemia, which can get 
worse with the use of steroids throughout the trans-
plant or peri-transplant phase. In the case of many 
autoimmune conditions, if they’re well managed, 
they won’t be a contraindication to receiving ASCT.

EBO: You contributed to the BRUIN study, evaluating 
pirtobrutinib in refractory B-cell malignancies.8

How was it designed, and what was its objective?

FAKHRI: As you said, I was the [principal investi-
gator] of this study of pirtobrutinib. So, I’m biased. 
But honestly, I’m unapologetically biased because 
it has proved to be a great noncovalent BTK [Bruton 
tyrosine kinase] inhibitor. [Let me give] a little 
background: BTK inhibitors made their way to the 
treatment of B-cell malignancies in 2013, with the 
approval of ibrutinib for mantle cell lymphoma, 
and then later for other B-cell malignancies. There 
are 3 approved covalent BTK inhibitors: ibrutinib, 
acalabrutinib, and zanubrutinib. They are great, 
but a good number of patients cannot tolerate 

them—either because of intolerance or AEs, or 
because the patient develops a mutation such as 
6481S mutation or PLC gamma2 mutation. [Those 
mutations] prevent the drug from working because 
these are covalent BTK inhibitors. They require a 
very strict receptor shape, to be able to sit on the 
receptor and exert their function. Once there is a 
mutation in the receptor, they’re not going to be able 
to do what they were supposed to be doing. That’s 
when noncovalent BTK inhibitors come into play, 
because they don’t depend on that strict shape of 
the receptor. They bind, unbind, and rebind. They’re 
more liberal in exerting their function.

BRUIN is a phase 1/2 study, which means it 
evaluated dose escalation and dose expansion. The 
major, primary end point was like any other phase 
1 study—safety and efficacy. We were making sure 
that it’s a safe drug and finding the recommended 
dose for the phase 2 study, which happened to be 
200 mg daily. Then, we determined whether this 
dose has activity among a different range of B-cell 
lymphomas. And the overall response rate in CLL 
patients was 70%. The patient population on this 
trial was heavily pretreated. So, we have a great 
noncovalent BTK inhibitor that, hopefully, is going 
to receive approval very soon, in the R/R setting 
for patients who have been intolerant to other BTK 
inhibitors, or whose disease has progressed on other 
BTK inhibitors.

The good thing is these studies showed that the 
results are [consistent] regardless of 6481 mutations. 
Patients [with and without] 6481 mutations both 
responded to this drug, and the response was seen 
regardless of prior lines of therapy. Some patients 
were penta-refractory—meaning they had failed 
CD20 monoclonal antibodies, chemoimmuno-
therapy, BTK inhibitors, BCL2 inhibitors, and P3 
kinase inhibitors—and they still responded to 
pirtobrutinib. The response was also [consistent] 
regardless of the reason for discontinuation of 
previous BTK inhibitor, whether it was intolerance 
or disease progression. So, this is a promising agent 
that is currently being investigated in other trials, 
including phase 3 trials.

EBO: Would you like to share any other key clinical 
takeaways from that study?

FAKHRI: I think pirtobrutinib is an exciting agent. 
The next trials will investigate pirtobrutinib vs 
ibrutinib, basically in the frontline and R/R settings. 
Studies are also going on combining pirtobrutinib 
with BCL-2 inhibitors, with the idea of time-limited 
therapy. So, not only the BRUIN study, but the 
advances in the field in the past few years have really 
revolutionized the field of B-cell lymphomas, from 
DLBCL to indolent lymphomas, including CLL. It’s 
never a good time to have lymphoma, but there’s no 
better time to have lymphoma than now.

EBO: What are some important clinical patient char-
acteristics to consider when selecting various second-
line therapies, such as tyrosine kinase inhibitors?

FAKHRI: In picking a BTK inhibitor, again, we have 
the decision between covalent and noncovalent. [We 
consider] whether someone has treatment-naive 

disease and has never been treated before. Currently, 
the only approved covalent BTK inhibitors are 
ibrutinib, acalabrutinib, and zanubrutinib. Ibrutinib 
is associated with about 17% atrial fibrillation, which 
is quite high, especially if a drug is supposed to be 
continued lifelong, potentially. The other major AE 
associated with ibrutinib is the increased risk of 
hemorrhage—about 5%. Other AEs are arthralgia 
and myalgia, which can be really debilitating if 
someone is supposed to be on a medicine lifelong. 
So, if someone has poorly controlled atrial fibrilla-
tion, or they’ve had any life-threatening bleed in the 
past, like brain bleeds or any [gastrointestinal] bleed, 
I definitely pause.

Fortunately, the newer generation of covalent BTK 
inhibitors are better tolerated, and they’re associated 
with a better AE profile. With acalabrutinib, the rate 
of [atrioventricular block] is still there at 5%, but in 
general, it’s better tolerated because it’s more specific 
toward the BTK enzyme. The AE associated with acal-
abrutinib is headaches, but fortunately, it’s manage-
able, and it mostly happens in the first 2 cycles 
after we start patients on acalabrutinib. The newest 
agent, zanubrutinib, is the best tolerated. The rate 
of atrial fibrillation is about 2%. The only drawback 
is that in practice, zanubrutinib has been associated 
with neutropenias. And I have to go to [granu-
locyte-colony stimulating factor], and basically 
support the patient’s white blood cell count, for them 
to be able to remain on zanubrutinib. All 3 agents are 
equally effective, and a huge opportunity for patients 
with B-cell malignancies. But it’s very important to 
know the exact AEs and patients’ comorbidities, and 
pick the right one for the right patient.

One last thing: In pirtobrutinib, I think the 
best testament to drug tolerability is the rate of 
discontinuation. Among 600 patients who are on 
pirtobrutinib for different kinds of B-cell malignan-
cies, only 6 patients had to come off it because they 
couldn’t tolerate it. That’s only 1%, and that’s pretty 
impressive, for any agent.

EBO: Would you like to share any additional 
thoughts on disease management considerations 
for DLBCL, that you find noteworthy to share 
with colleagues?

FAKHRI: Definitely. For our community partners, 
I recommend that they refer patients for CAR-T 
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therapy as soon as possible, because it takes time. 
CAR-T therapy is not an off-the-shelf product. We 
have to collect the T cells, then send them to the 
companies for the manufacturing process, which 
takes about 1 month. Often, these patients cannot 
wait that long. So, as soon as a patient does not 
respond to the first line of therapy, please refer them 
to an academic center, so they can be considered 
for CAR T-cell therapy. We always work with our 
community partners if bridging therapy is needed 
to just stabilize the patient as much as possible until 
the CAR-T product becomes available. We always 
talk to our community partners to administer the 
regimen mutually. And so, early referral in CAR-T 
therapy is key.

We have all these options like tafa-len, loncastux-
imab—or lonca for short—BR plus polatuzumab, 
and even an agent that I use less frequently in clinic 
called selinexor, which is an XPO1 inhibitor. All these 
agents are available for patients with R/R disease, 

and that’s important. But I think as academicians, 
we have a responsibility to come together and design 
randomized control trials, to compare them in a 
head-to-head fashion, to see how they’re going to act 
in terms of survival and tolerability for our patients. 
Those are my messages: To our community part-
ners—early referral for CAR-T therapy. And to my 
academic colleagues, we need randomized control 
trials, to compare these agents head to head. ◆
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SURESH RAMALINGAM, MD, FACP, FASCO, a professor in the 
Department of Hematology and Medical Oncology at Emory 
University School of Medicine, is the executive director of the 
Winship Cancer Institute and associate vice president for cancer, 
Woodruff Health Sciences Center, Atlanta, Georgia. 

Board-certified in medical oncology, Ramalingam is nationally 
recognized as a physician-scientist and investigator and in the 
area of small cell lung cancer (SCLC) and non–small cell lung 
cancer (NSCLC) and has conducted in clinical trials to study 
agents in both diseases. His current research areas involve the 
development of immune checkpoint inhibitors and improving 
outcomes for patients with an EGFR mutation. Ramalingam 
spoke with Evidence-Based Oncology™ (EBO) about the current 
treatment and research landscape involving EGFR exon 20 
insertion-positive NSCLC.

This interview has been edited lightly for clarity.

EBO: What are some complications seen in individuals with EGFR
exon 20 insertion-positive NSCLC?

RAMALINGAM: Let’s first talk about the prevalence of EGFR
insertion 20 insertion. As you know, EGFR mutations are seen 
in approximately 15% of [patients with lung cancer, specifically 
[patients with] lung adenocarcinoma. Of those, nearly 85% of the 
mutations are exon 19 or exon 21, and the other 10% to 15% tend 
to be the uncommon mutations or atypical mutations. Among 
those, the [exon 20 insertion] mutations are seen in about 10% 
of the patients, so overall, [an exon 20 insertion mutation] seems 
to be approximately 3% of patients with lung adenocarcinoma, 
which is a substantial subset of patients when you look at the 
absolute numbers. These patients have disease that has specific 

characteristics that we see with some of the other oncogene-af-
fected lung cancers. For instance, brain metastases seem to occur 
in a higher proportion of patients compared with patients without 
a driver mutation, and these patients—like most other lung cancer 
patients—unfortunately  present with more advanced stages 
of the disease.

EBO: Please discuss the current treatment landscape for EGFR
exon 20 insertion-positive NSCLC, and perhaps include some 
of the most common [adverse] effects that are seen with today’s 
novel tyrosine kinase inhibitors [TKIs].

RAMALINGAM: I’ll focus on advanced stage disease, since that’s 
the setting where agents targeting [exon 20 insertion mutations] 
have been approved. The FDA, last year, approved 2 targeted 
therapy approaches for this subset of patients. One is amivan-
tamab, which is an antibody that targets EGFR and MET. The 
second is mobocertinib, which is a tyrosine kinase inhibitor. Both 
agents are approved for patients who have progressed on prior 
platinum-based therapy. So, for [patients with an exon] insertion 
20 [mutation], the standard first-line therapy still remains 
platinum-based chemotherapy with or without the addition 
of immune checkpoint inhibition; when the patients undergo 
disease progression on platinum-based therapy, either one of 
these targeted treatments is appropriate for [an exon 20 insertion 
mutation]. For amivantamab, the more common [adverse] effects 
tend to be skin rash and related issues, and infusion reactions, 
which typically happen in the first or second infusion cycles. For 
mobocertinib, diarrhea is the more common toxicity seen, with 
skin toxicity being less of an issue. With it being an orally adminis-
tered agent we do not have to worry about infusion related issues. 
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EBO: How do you balance effi  cacy and toxicity with 
immunotherapy options for this disease? Is dose 
reduction appropriate in some instances? Do you 
ever look at that?

RAMALINGAM: Unlike some of the newer generation 
of targeted agents that we use for EGFR or ALK, we’re 
still in early days of targeting [exon] insertion 20 
mutations. Given the receptor structure it is not an 
easy target to induce pharmacological inhibition, 
so the drugs used currently are associated with a 
higher level of toxicity. Their effi  cacy is also relatively 
modest, I would say, compared with some of the 
more recent therapies in other oncogene addicted 
tumors. That being said, I think we’ve made the fi rst 
important steps in targeting this patient popula-
tion. The toxicity management is based on which 
agent you choose. If it’s amivantamab, a proactive 
approach to manage the skin and manage infusion 
reactions are critical. If it’s mobocertinib, prophy-
lactic antidiarrheal therapy and more aggressive 
antimotility treatments are going to be critical. Dose 
reduction is certainly an option in situations where 
one encounters toxicity. Sometimes treatment holi-
days may be necessary to allow patients to continue 
with their daily activities.

EBO: And what’s the biggest area of unmet need with 
respect to EGFR exon 20 insertion–positive NSCLC?

RAMALINGAM: This is a group of patients for 
whom the currently available therapies produce 
modest outcomes, so we defi nitely need better 
options that can improve the effi  cacy and reduce 
the [adverse] eff ect profi le of agents that are used. 
We also know that when patients develop disease 
progression on these targeted agents, they don’t 
have any good options, so that is another area 
of need. Finally, I’ll talk about brain metastases, 
which are common in this group of patients; 
the existing agents don’t provide a great level of 
coverage against them. As we think about drug 
development in this space, [central nervous 
system] activity is going to be an important 
prerequisite for successful agents.

EBO: You presented data that led to the accelerated 
approval of mobocertinib at the American Society 
of Clinical Oncology (ASCO) 2021. Can you describe 
the results of these data, which included a cohort 
from the EXCLAIM study (NCT00077753),1 and what 
benefi ts mobocertinib off ers over other therapies?

RAMALINGAM: Absolutely. Mobocertinib is a [TKI] 
that’s administered orally. It’s specifi c to [exon 20] 
insertion mutations. The data we presented at ASCO 
last year—and there have been subsequent updates 
providing additional information—the EXCLAIM 
study evaluated the use of mobocertinib in a cohort 
of patients that had received prior platinum-based 
chemotherapy for [exon 20] insertion mutations. 
Approximately 100 patients were included in this 
study. We showed that the response rate by inde-
pendent assessment was approximately 25% and by 
investigator assessment was approximately 35%. The 
median duration of response was very robust at 17 
months and the median [progression-free survival] 
was approximately 7 months. We saw that moboce-
rtinib was eff ective regardless of the specifi c [exon 
20] insertion mutation that the patient had. Among 
the toxicities we discussed earlier, the study noted 
that diarrhea was by far the most common adverse 
event. Grade 3 diarrhea was seen in about 20% of 
the patients, and this calls for prophylactic use of 
antimotility drugs and more aggressive management 
of these patients. Overall, it has shown modest 
clinical activity in patients with [exon 20] insertion 
mutations and is now an FDA-approved option.

EBO: Can you discuss any preliminary data or results 
from the clinical trials with novel agents for EGFR
exon 20 insertion–positive NSCLC?

RAMALINGAM: Having talked about how [patients 
with an exon 20 insertion mutation] need better 
treatment options, I would say that this is a specifi c 
area where [many] trials being done with new agents. 
I will talk about one new agent for which we heard 
data from at ASCO 2022, and that’s CLN-081. That’s 
another small-molecule broad spectrum EGFR TKI. 
It has activity in [patients with an exon 20 mutation], 

and Helena Yu[, MD,] from Memorial Sloan Kettering 
presented preliminary results with this drug. She 
demonstrated response rate of approximately 40% 
and a median [progression-free survival] of approxi-
mately 10 months with this drug. It also appeared to 
have a tolerable safety profi le with a lower incidence 
of diarrhea compared to some of the other TKIs in 
this space. So further investigations of CLN-081 are 
currently ongoing.

EBO: Are there any closing thoughts on disease 
management considerations for NSCLC exon 
20 insertions that you would like to share 
with colleagues?

RAMALINGAM: The fi rst point I would make is that 
molecular testing is a critical part of managing 
patients with advanced stage non–small cell lung 
cancer. While we have a number of mutations 
that are of low frequency, if you combine them all 
together, nearly 35% to 40% of patients will have an 
eff ective targeted therapy option for advanced stage 
disease. So, performing next-generation sequencing 
to look for whatever molecular aberration the 
patient’s tumor may have been a critical fi rst step 
in the diagnostic algorithm. Specifi cally with regard 
to [exon 20 insertion] mutations, the approval of 
targeted therapies means that there are proven 
interventions that can extend the patient clinical 
benefi t beyond platinum-based chemotherapy, and 
there are [many] clinical trials that are ongoing that 
will hopefully provide even more eff ective agents in 
this space. Identifying these patients and making 
sure that physicians understand that [an exon 
20 insertion] mutation is not similar to the other 
common exon 19 or exon 21 mutations, so they treat 
these very diff erently, is another important piece of 
information I would like to share. ◆
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IVBM ATLANTA

PROMOTING SAFE AND EFFECTIVE cancer care delivery warrants 
consideration of factors beyond the care provided in the clinic. 
Disparities, cost, and social determinants of health (SDOH) are 
among the issues affecting patient outcomes in oncology, and 
addressing these unmet needs requires a multidisciplinary care 
team approach that focuses on the value and quality of care each 
patient receives, noted Ryan Haumschild, PharmD, MS, MBA, 
director of pharmacy services, Emory Healthcare and Emory 
Winship Cancer Institute, in Atlanta, Georgia.

Haumschild served as the chair of a meeting of the Institute 
for Value-Based Medicine, presented by The American Journal of 
Managed Care® (AJMC®) in Atlanta on July 28, 2022. The event was 
held in partnership with Emory Winship Cancer Institute.

Event speakers covered topics driving innovation in multidisci-
plinary cancer care, including the use of biosimilars, comprehen-
sive genomic profiling (CGP), and precision medicine. Disparities 
in prostate cancer care treatment and preventive strategies to 
address the rising threat of human papillomavirus (HPV)-related 
oropharynx cancer were also addressed.

As physicians of different specialties work together in the shared 
decision-making of a patient’s treatment plan, Haumschild said 
that one of the major challenges they all face in managing cancer 
care today is the rising drug spend associated with novel therapies 
coming to market. 

Whether one examines the commercial, Medicare, or Medicaid 
population, oncology is the top spend category.1 And spending 
continues to increase, with cancer treatment costs expected to 
reach $250 billion worldwide by 2024.2

“We know that oncology drug spend continues to grow year 
over year, and while [on one hand] this is great—it’s offering great 
efficacy for patients and offering further lines of therapy—at the 
same time, it is creating a higher cost of care. As I talk to payers 
and oncology benefit managers, [I find] this is something that 
they’re trying to wrestle with,” Haumschild said. “Where do we 
draw the line?”

E ploring the Pharmacoeconomic enefits of iosimilars
To reduce spending while offering the same quality of care, 
oncologists have turned to biosimilars as a cost-effective option. 
Biosimilars share a highly similar clinical molecular structure as 
their more expensive reference products. A recent AJMC® study 
indicated that the projected savings from biosimilars from 2021 
to 2025 will be $38.4 billion, but also that barriers remain to 
increasing both supply and uptake.3

In looking at the approval process for both reference and 
biosimilar drugs, Haumschild explained that approval of a 
biologics license application can take 11 to 13 years and cost 
more than $1 billion. To license a therapy, sponsors must have 
2 adequate control studies vs placebo or standard of care. 

The application process for biosimilars is more expedited and 
less expensive, with a time frame of 6 to 8 years and costs in the 
$100-million to $200-million range. Analytical pharmacokinetics 
and pharmacodynamics data are also used more for reference in 
the approval process, rather than clinical data. “That’s why biosim-
ilars are able to mature into our health system at a lower cost of 
care, because  development costs are less,” Haumschild said.

These incentives are gaining traction among industry 
partners who are recognizing the value of biosimilars, he said; 
a 65% increase in approved biosimilars and a 157% increase 
in biosimilars availability within the United States were 
reported in 2020.4

“We’re seeing more competition within the states, more 
discovery, and more innovation in creating pathways for biosim-
ilar use, not only on the health care side, but also within our 
payers,” noted Haumschild. “They’re making sure they have access 
to these agents at an affordable price to create access and reduce 
financial toxicity to their covered lives.”

However, utilization continues to prove a significant issue in 
oncology, even as more biosimilars become approved and enter 
the market. Along with patent litigation and lack of education 
among physicians and patients, reimbursement is one of the 
notable challenges to uptake. 

As a strategy to incentivize providers to use biosimilars when 
appropriate, CMS in 2018 created a pass-through status on 
new-to-market biosimilars that allows for improved reimburse-
ment. Particularly for Disproportionate Share Hospitals that 
are part of the 340B program, regulatory changes from CMS 
create major incentives to use biosimilars: These products are 
reimbursed at average sales price (ASP) plus 6%, while certain 
on-patent drugs are reimbursed at a rate of ASP minus 22.5%. 
Attempts to override this provision were rejected in the Balanced 
Budget Act of 2018.5

“Our goal is to expand our scarce resources to impact more and 
more patients. And so, if we can leverage something like biosimi-
lars that provide great efficacy, I think it’s a great way of providing 
care, and also creating savings for the health system to make more 
of a sustainable care model that extends to new clinics and new 
areas of practice,” Haumschild added.

As a National Cancer Institute–designated Comprehensive 
Cancer Center, Emory Winship Cancer Institute considers 
several pharmacoeconomic and implementation factors in 
determining strategies to improve biosimilar uptake, said 
Haumschild. These include:

• Costs to the health system

• Out-of-pocket costs for patients and how the medication 
falls into their coinsurance or tiered co-pay expenses

• How the drug leads to precertification and delays 
for the patient

• Reimbursement 

• Immunogenicity

• Electronic medical record implementation

• Key opinion leader hesitation on the medical, pharmacy, 
and payer sides

• Patient education

• Inventory management

Promoting financial management in cancer care demands 
recognition of 2 crucial points, Haumschild said: that total cost of 
care is more indicative of drug spend than acquisition cost, and 
that it is imperative to understand how patient liability relates 

Multidisciplinary Care as the Catalyst 
for Innovation in Oncology
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to decreases in overall expense. Ultimately, creating alignment 
between clinical and financial benefits requires multidisciplinary 
care teams who can individually and collectively account for the 
implementation of consistently effective care to patients. 

Evidence-based care—meaning the combination of utilization 
management, shared decision-making, and financial steward-
ship—that is consistent across all locations provides patients with 
improved outcomes while giving organizations predictability 
regarding drug spend, Haumschild said.

“If we’re going to preserve our health care dollars, and reduce 
the US health care spend, these are the types of strategies we need 
to make sure we’re adopting. The one nice thing about biosimilars 
is that we’re really leveraging lower-cost therapies with great 
efficacy, and…[they fit] in this equation a lot better than most 
other therapies we’re thinking about.”

Reducing Risks of HPV-Related Oropharynx Cancer 
Incidence and Unnecessary Treatment
Similar in cost-effectiveness with biosimilars is HPV vaccination, 
according to Nabil Saba, MD, director of head and neck oncology 
at Winship Cancer Institute, who described the latter as a cost-
saving and potentially lifesaving opportunity that is undermined 
by a lack of uptake among patients and varied recommendation 
practices by physicians.

Among the virally mediated cancers caused by HPV, head and 
neck squamous cell carcinomas (HNSCC) of the oropharynx 
are among the most prevalent in the United States (18,225 cases 
per year), with a lower 5-year overall survival (OS) rate (51.2%) 
compared with HPV-related cervical (64.2%), anal (65.9%), and 
vulvar (66.0%) cancers.6

Saba, who leads management and prevention efforts against 
HPV-related HNSCC, said that while vaccines are highly effective 
in preventing disease, adherence rates in the United States have 
lagged far behind those of other nations such as the United 
Kingdom, where cervical cancer has been nearly eradicated 
in young women.7

Specific to HNSCC, he said that head and neck cancer is a very 
heterogeneous disease and that some variants are related to 
tobacco use. Disease related to tobacco use, even if the patient is 
HPV negative, usually has worse disease prognosis compared with 
disease related to HPV positivity. 

“Prior to our understanding of this disease, our approach to 
head and neck cancer has been mostly focused on [tobacco-re-
lated] HPV-negative disease, which has been managed mostly 
by multimodal therapy, and [such management] is still the 
case….We give patients very high doses of radiation and chemo-
therapy,” noted Saba.

Incidence of HPV-related oropharynx cancer continues to rise 
while that of tobacco-mediated disease decreases, due to lower 
prevalence of smoking, he said. Providers are tasked with reducing 
the toxicity of treatment for patients with less severe prognoses 
while also preserving survival.

The demographics of patients are also noteworthy. In the United 
States, women aged between 20 and 24 years contract 1 or more 
of the 14 high-risk HPV types at higher rates than men of the same 
age, while in older age groups, men have higher frequency of 
infection. Moreover, incidence of HPV-related oropharynx cancer 
appears to be much higher in men—particularly White male 
patients older than 65 years—than in women, said Saba.

“Remember, people who are currently in their 40s and 50s are 
not getting vaccinated against HPV. This is why the projection 
over the next 10 years for this group of people, who will reach their 
60s, shows a much higher incidence of HPV-related oropharynx 
cancer,” he added. 

Despite the notable risk posed by HPV-related oropharynx 
cancer in older men, Saba highlighted findings of a 2017 National 
Health Interview Survey indicating that only 3% of men aged 

between 27 and 45 years have received 1 or more doses of HPV 
vaccine, compared with 16% of women (N = 7222).8 Vaccination 
rates were also lower among men aged 19 to 26 years (21%) 
compared with women (52%) of the same age (N = 2522).

“There’s no evidence biologically that the vaccine works for 
younger patients more than older patients,” said Saba. “It is 
basically a question of how many cancers are we trying to prevent 
when age enters the equation.”

The lack of a screening tool for HPV-related oropharynx cancer 
is also an issue. As there is no precursor lesion, patients are 
more likely to appear with more advanced disease and therefore 
require radiation and chemotherapy or surgery. The FDA has also 
approved the immunotherapies pembrolizumab and nivolumab 
to treat advanced HPV-related oropharynx cancer, said Saba.

CDC recommendations currently indicate that for patients who 
are inadequately vaccinated by age 27 years, shared clinical deci-
sion-making should be conducted by providers until age 45 years. 
Saba noted several recommendations for clinicians managing 
patients, with the ultimate goal of reducing and potentially eradi-
cating HPV-related cancers over the next 2 decades. It includes:

• a multidisciplinary approach to care management, 
including consultation from radiation oncology, medical 
oncology, surgery, and neuroradiology clinicians;

• a comprehensive pediatric prophylactic series, with a 
coordinated catch-up adult vaccine as needed;

• collaborating with the cancer research field to treat patients 
who already have the disease; and 

• working with policy makers to improve the rate of vaccina-
tions and educate the population. 

“Any one of you who looks at what happens to these patients in 
our clinic should understand that it’s much, much better to take 
the vaccine and avoid this cancer from happening rather than 
having to treat it,” said Saba.

E ploring Utility of Genomic Profiling and Precision 
Medicine in Oncology
In advancing diagnostic capabilities and promoting use of 
personalized medicine, genomic profiling has emerged as a 
cost-effective option that can avoid unnecessary treatment costs 
and eliminate waste. 

Following Saba’s presentation, Ajay Nooka, MD, MPH, discussed 
CGP’s potential in multiple myeloma (MM), a disease that affects 
approximately 150,000 Americans and is expected to be diagnosed 
in 35,000 new patients this year.9 Nooka is a professor and director 
of the myeloma program in the Department of Hematology and 
Medical Oncology at Emory University School of Medicine, and 
scientific director, Data and Technology Applications Shared 
Resource, Winship Cancer Institute.

“If people are living longer and the incidence is remaining 
stable, it’s a huge health care burden on society when you’re 
talking about continuous treatment,” Nooka said. “There’s a time 
where we all need to stop and think, is treatment necessary? Are all 
patients exactly the same and should they be treated the same?”

In aiming to help patients with MM achieve minimal residual 
disease (MRD) negativity and sustain progression-free survival 
(PFS), Nooka’s practice developed a MRD Decision Protocol that 
leverages Clonoseq’s next-generation sequencing (NGS-MRD) 
tool. By immunosequencing T cells and B cells, he said, it enables 
precise and sensitive measurement of the dominant receptor 
sequences present in the cancer cells that can be modified to 
achieve MRD negativity in MM.

“Once this dominant sequence is identified, it can be quantified 
and tracked over time,” he said. “Achieving MRD-negative status is 
the key and it has been shown to be prognostic.”
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Nooka added that findings of a recent study 
examining the prognostic value of MRD showed 
that patients with relapsed/refractory MM with 
MRD negativity were associated with a nearly 70% 
improvement in PFS compared with MRD-positive 
individuals (HR, 0.34; 95% CI, 0.24-0.47; P < .001), as 
well as significantly improved OS (HR, 0.28; 95% CI, 
0.18-0.45; P < .001).10

The cost-effectiveness of NGS-MRD testing also 
cannot be understated. An analysis by Nooka and 
colleagues investigating the use of Emory’s MRD 
Decision Protocol indicated that 21% of patients 
with MM with sustained MRD negativity would 
be eligible to discontinue treatment, with only 
continued monitoring required.11

Compared with projected costs associated with 
no MRD testing ($2,467,198), the incremental cost 
benefits totaled to $915,630 when implementing 
the test ($1,551,567) among the cohort of patients 
initiating maintenance therapy at Emory.

Over time, the cost savings over 5 years, 
10 years, and across the lifetime were esti-
mated to be $47,485,365, $105,535,069, and 
$181,294,838, respectively. 

“Payers have to come up with a solution,” said 
Nooka. “Not all patients need maintenance therapy 
for life, and if you can identify those patients, those 
are huge savings.” 

In addition to guiding clinicians on when treat-
ment is necessary, genomic profiling also shows 
utility in deciding which therapy would lead to the 
best clinical outcomes for patients. 

Highlighting lung cancer as the “poster child” 
for demonstrating the benefits of precision 
medicine, Ticiana Leal, MD, director of thoracic 
medical oncology at Winship Cancer Institute, 
said that substantial improvements in survival for 
non–small cell lung cancer (NSCLC) have been 
found to correspond with timing of approved 
targeted therapy.12

Taken as separate cohorts, some men, women, 
and individuals of various race/ethnicity groups 
have all been found to benefit from the introduction 
of targeted therapy in NSCLC, Leal said. Better 
understanding of the genomic complexity of the 
disease, advances in diagnostic testing, and a 
growing number of targetable mutations allow for 
greater flexibility in determining each patient’s 
optimal treatment pathway.

“The National Comprehensive Cancer Network 
[NCCN] has continuously updated its guidelines 
in real time to reflect changes that we’re seeing in 
clinical practice with these new FDA approvals, 
and in these guidelines, we also have emerging 
targets,” noted Leal. 

“We’ve learned through multiple clinical trials and 
real-world data that clinical factors are not enough 
to advise against tissue genotyping in advanced 
NSCLC. You’re going to miss out on people who 
actually have mutations if it is not implemented.” 

With the NGS testing paradigm shifting toward 
patients with earlier-stage NSCLC, given recent 
targeted therapy approvals, the decision between 
tissue or liquid biopsy has been the focus of debate: 
Which approach can best identify actionable 
mutations and accelerate initiation of person-
alized medicine?

Advantages and disadvantages have been cited 
for both approaches, said Leal, but evidence 
suggests that liquid biopsy, via cell-free DNA 
testing, improved detection of the 8 NCCN guide-
line-recommended biomarkers, as well as provided 
faster result turnaround time.13 Moreover, when 
tissue and plasma testing is done concurrently, a 
prospective single institution study of 323 patients 
with metastatic NSCLC showed that it increased 
targetable mutation detection vs tissue and 
plasma alone.14

Leal utilizes this concurrent approach at her clin-
ical practice, and she spoke further on the cost-ef-
fectiveness of NGS-based testing vs single-marker 
testing. Although initial costs for single-marker 
testing may be lower, this approach is more likely to 
require repeat testing or a second attempt to collect 
tissue that can prove harmful to the patient and be 
more costly in the long term.

In an analysis that investigated patients with 
NSCLC who were matched to targeted therapy based 
on actionable mutations—identified via either 
NGS-based testing or single-marker testing—results 
showed that the incremental cost-effectiveness ratio 
improved from $148,478 to $110,000 per life-year 
gained for those who underwent NGS.15

“All of the clinicians trying to interpret NGS 
results need to have more assistance so they can 
make the decision on what’s the right therapy,” 
exclaimed Leal.

Emory has formed a molecular tumor board 
consisting of molecular pathologists, clinicians, and 
data interpreters to optimize the identification of 
actionable mutations and suitable targeted thera-
pies, Leal described.

“Bridging the gap in terms of disparities in care is 
very important for us to address,” she said. “We’ve 
seen nationwide that biomarker testing is still 
suboptimal. A lot of work remains to be done not 
only in maximizing uptake of genetic testing, but 
also in maximizing our approach in getting the right 
patient onto the right therapy at the right time.”

Addressing Disparities in Prostate Cancer 
Care Treatment
Along with disparities in care provided in the clinic, 
systemic health and social factors separate from the 
hospital setting have a significant impact on equi-
table health care quality and access in the United 
States, noted Bradley Carthon, MD, PhD, a medical 
oncologist at Winship Cancer Institute.

Carthon opened his discussion with a case study 
of a patient with prostate cancer, the most common 
cancer among men in the United States (other 
than skin cancers) and the second leading cause of 
male cancer-related death. Carthon described how 
transportation barriers that caused the patient to be 
a “no-show” for scheduled radiation appointments 
led to a 1-month hospital stay, during which the 
patient was diagnosed with metastatic disease. 

In managing care for patients with prostate 
cancer, Carthon highlighted several points that 
clinicians should consider:

• DEFINITIVE THERAPY: “Can we cure or stop 
disease progression in the very beginning?”

• MEDICAL MISTRUST: “Was there something in 
this patient’s history, background, or family 
that really did not lend itself to that particular 
care situation?”

• NAVIGATION: “Could this outcome have been 
improved with the addition of someone to 
help folks navigate a very complex scenario?”

• CURRENT TREATMENT OPTIONS AND 
GENOMICS: “What things do we have to think 
about doing in dealing with this scenario?”

The metropolitan area of Atlanta is a case in 
point in the stark differences among life expectancy 
by neighborhood. The estimate, for instance, for 
the Bankhead neighborhood, where the median 
household income is $42,762, is 63.6 years, whereas 
it is 87.6 years in the Vinings neighborhood, where 
the median household income is $85,635.

Although the influence of race on health 
outcomes in prostate cancer is considered to be 
primarily associated with socioeconomic factors 
as opposed to an inherent biological risk, Carthon 
noted that findings of a recent study examining 
cancer mortality rates in poor vs affluent counties 
showed that Black men of both social statuses were 
at significantly greater mortality risk than White 
counterparts, regardless of income.

“I’m not here to say that economic [status] doesn’t 
play a role, because we know that it does. But there is 
some [combination of] factors driving this—it may 
not be biological [only], it may not be economics 
[only]. It’s a very complex situation,” he said.

Disparities in the lifetime probability of 
developing and dying from prostate cancer have 
narrowed for Black vs White men over time, but 
Black men remain at significantly greater risk for 
both outcomes. 

Nonetheless, Black men are less likely to be 
offered prostate specific antigen (PSA) screening 
in the United States. And for those who arrive at 
the clinic with localized disease, information from 
the Surveillance, Epidemiology, and End Results 
database from between 1992 and 2009 show that 

“We’ve learned through multiple 
clinical trials and real-world 
data that clinical factors are 
not enough to advise against 
genotyping in advanced [non–
small cell lung cancer]. You’re 
going to miss out on people who 
actually have mutations if it is 
not implemented.”

—Ticiana Leal, MD,
director of thoracic medical oncology,

Winship Cancer Institute
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Black men, vs their White counterparts, were 
much less likely to be offered surgery via radical 
prostatectomy.16

Carthon added that disparities can also be 
observed regarding the use of dose-escalated 
radiation, image-guided radiation, and treatment of 
the prostate only (without lymph node radiation for 
low-risk disease): Black Americans are less likely to 
receive all of these therapies. 

Further, the results of clinical trials that include 
IMPACT, TITAN, Radium-223, and TAX 327 have 
all shown that systemic therapies have notably 
engendered greater responses among Black vs 
White patients.

“But when we look at the way in which we provide 
these medicines, that’s the difference. If someone 
has to drive, take 2 buses, or a train from Waycross, 
Georgia, all the way to Emory to receive sipuleucel-T, 
or if they’re trying to check for appointment slots 
and don’t have internet, all of those things become a 
challenge,” said Carthon.

In learning from the care management of other 
cancer types, Carthon noted strategies that can 
prove helpful in decreasing time to diagnosis, 
improving engagement among patients, and 
reducing SDOH issues. These include same-day 
biopsy, coordinated reminders via mailed letters 
and phone calls, and counseling and educa-
tional programs. 

A multidisciplinary approach should be taken to 
optimally integrate these initiatives, said Carthon, 
with care navigation the first priority.

Also, added Carthon, “the elephant in the room is 
that during COVID-19, people just didn’t make it out 
to do the screening or appointments, not only for 
prostate cancer, but for a number of cancers.”

“The difference in resolving an abnormal PSA, 
just like for the same-day biopsy program, has 
been someone to help guide patients through this 
concept. This is something we should really bring 
into that multidisciplinary approach in a more 
formalized manner—not just to help patients get 
from appointment to appointment, but really to 
help people work through these complex times.”

Underscoring the Impact 
of Multidisciplinary Care
After presenting individually, the speakers 
concluded the event with a panel discussion aimed 
at addressing the impact of multidisciplinary teams 
on their respective fields of expertise. 

Acknowledging the siloed nature of oncology care 
delivery, Saba said that the complexity involved 
with each individual cancer case necessitates a 
patient-centered approach involving multidis-
ciplinary care teams that are built around the 
individual. Leal added that the patients themselves 
and other community oncology practices who may 
comanage their care should be involved in this 
shared decision-making process, with the ultimate 
goal of improving quality of care. 

“Initially, it’s not easy to implement [multidis-
ciplinary teams] because we come from different 
backgrounds,” said Saba. “It takes a lot of courage, 
I think, for each one of us to basically say that we’re 
going to give something and basically sacrifice the 
older patterns of how we used to do things and be 

open-minded to adventure. Because I think without 
being able to basically throw yourself into a little bit 
of the unknown, nothing gets done.”

He added that while the multidisciplinary 
approach is most often associated with improved 
outcomes, the number of specialists seeing a patient 
during these appointments, ranging from nutrition-
ists and social services to radiologists and surgeons, 
can sometimes be overwhelming to the patient. So, 
clinicians must also weigh these aspects in deciding 
how to optimally approach a given patient’s care.

Keeping the value-based aspect of care in 
mind is important, too. In strategizing different 
ways to deliver care, Haumschild asked the 
panel how they approach cost-effectiveness and 
preventive screening in their respective multidis-
ciplinary teams. 

Leal noted that a lot of work is needed to address 
poor lung cancer screening rates. In the United 
States, study findings have shown that lung cancer 
screening rates remained stable between 2019 
and 2020, with just under 1 in 15 eligible persons 
screened.17 In other countries, such as Brazil, 
screening is almost nonexistent. 

A major effort is required to coordinate these 
preventive services, including screening, smoking 
cessation programs, and follow-up care, Leal said, 
especially among frontline primary care physicians 
who may not be adequately educated to assess the 
signs and symptoms of complex cancers.

“Hopefully, evolving science will help us tease 
out higher-risk patients based on genetics and on 
blood-based biomarkers,” she said. “In lung cancer, 
though, we’ve got a long way to go before we actually 
[are using] screening to make a real dent in survival 
and in preventing late-stage disease for patients.” 

Community involvement is also a strategy to 
promote early screening. Carthon noted that 
partnerships with trusted organizations, including 
churches and barbershops, can decrease medical 
mistrust and engage patients before cancers 
progress to metastatic or advanced disease.

“It’s a practical challenge,” he said. “There’s a role 
for an approach in that earlier scenario before they 
would have to see me, but it may not be that way for 
other cancers.”

Nooka agreed that this would often hold true in 
the hematological space, because a disease such 
as MM is not preceded by a precursor lesion; the 
benefits of universal screening would not be as 
helpful. Risk stratification could be more effective to 
identify and track certain populations for hemato-
logic diseases, he said. 

Ultimately, knowing about the biology and 
behavior of each particular disease is essential in 
managing care, said Saba, to avoid overdiagnosis 
and overtreatment and to eliminate waste.

“Think about how much stress we’re putting 
these patients under, [potentially with] many 
unnecessary procedures and treatments. [In terms 
of] screening, of course, lung cancer is different 
compared with, [say], thyroid or prostate cancer. It 
is very important [to ensure] that the [health care 
provider] who is making the decisions knows about 
the [specific] disease.”

“If everyone is there to keep each other honest, 
I think [multidisciplinary consultation] really does 

help determine what is best for each patient,” 
concluded Carthon. ◆
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IVBM MINNESOTA

HOW DO WE DEFINE VALUE in cancer care? 
For Krista Olsen, MD, and Justina Lehman-Lane, DNP, CNP, it 

meant a sharp turn from care delivery that started with charts 
instead of patients. Instead, Olsen, an obstetrician/gynecologist 
in Edina, Minnesota, and Lehman-Lane, vice president for 
clinical innovation and value-based care for the Infinite Health 
Collaborative (iHealth) in the Twin Cities area, overhauled what 
happened when a patient from Olsen’s practice received bad 
news following a mammogram—they made sure they could 
follow that patient as she connected with an oncology care 
navigator for follow-up.

For Joleen Hubbard, MD, a medical oncologist at Mayo Clinic 
in Rochester, Minnesota, “value” includes the relationship with 
Minnesota Oncology that lets local providers get a web-based 
second opinion without requiring the patient to travel. 

For Paul Forsberg, PharmD, MHA, director of pharmacy 
at Minnesota Oncology in St Paul, there’s value in the rise of 
medically integrated dispensing, which allows for real-time 
adjustments to dosing based on a patient’s lab results so that 
expensive oncology drugs are not wasted.

These were among the examples discussed recently at 
Delivering High-Quality Cancer Care Across Community 
Partners: How It’s Done! Minnesota Oncology presented the event 
through the Institute for Value-Based Medicine®, an initiative of 
The American Journal of Managed Care®. 

Rajini Katipamula-Malisetti, MD, vice president of medical 
oncology at Minnesota Oncology and chair of the event, opened 
with a story about her mother’s trips to the market in India, where 
bargaining with vegetable vendors meant striking a balance 
between quality and price—and making it worthwhile to walk the 
distance twice a week. 

Just as her mother worked to strike a balance, Katipamula-
Malisetti said that physicians, too, must find that balance despite 
many barriers, from prior authorization to transportation 
to scheduling. 

“When the patient is diagnosed with cancer, the biggest thing 
is the word itself—it just stops them in their tracks,” she said. 
“There’s difficulty getting the patient in to be seen by a specialist, 
to gather tests, to get a PET scan image. [There are] always 
hurdles. How can we get through this? How can we work together 
within our community, across different disciplines?

“It is the patient that we work for. How do we best care 
for our patient?”

“Holding the Hands of Our Patients”
Olsen recalled the days before she grasped the idea of “value-
based care.” She was busy being on call, finishing charts, and 
checking all the right boxes. “Somehow that mammogram was 
getting done, and the person was going to do it,” Olsen said. “And 
when people would bring up value-based care or patient-centered 
care, my ears went a little sideways.”

Back then, Olsen’s patients would go off for that mammogram 
and not see her for a year, when she would learn for the first time 
the woman was being treated for breast cancer. Olsen wondered 
about patients lost in “the system” and about patients who never 
showed up for the mammogram. It also wasn’t clear whether the 
results came back to her or the primary care physician. 

Connecting with Lehman-Lane and iHealth changed everything. 
The Minneapolis-based collaborative helps independent practices 
focus on patient-first care by assisting patients in making choices 
about referrals and in navigating the health system across 8 areas 
of care, including cardiology, colon and rectal, women’s health, 
and family medicine.1

Referrals through iHealth offered Olsen and her patients a 
different experience: Olsen can do more to ensure high-value, 
appropriate care, and she can keep track of what’s happening. 
Sometimes, Lehman-Lane noted, that means evaluating who 
doesn’t need expensive tests or consults. For example, not every 
patient needs genetic counseling.

Lehman-Lane pointed out an oncology navigator in the 
audience who does an outstanding job “hand-holding” patients 
when they have questions or need help setting up appointments. 
This type of personalized service is especially important. “I’m from 
rural Minnesota, where you can see your physician in the grocery 
store line,” she said. “Then I got into the real world, and I realized 
it’s a chart being handed around. It was patient numbers. And 
leadership says, ‘How many mammograms did you order? How 
many patients did you send to genetic counseling? We want to 
build a surgery center—can you fill it?’

“And now, we’re taking it back to what we all went into medicine 
for—which is holding the hands of our patients and their families.”

“Sharing” Mayo Clinic Through a Partnership 
The original Mayo Clinic campus in Rochester, Minnesota, was 
founded on the idea of putting patients first, Hubbard explained. 
William J. Mayo, MD, one of the founder’s sons who helped grow 
the multidisciplinary clinic, once said, “The best interest of the 
patient is the only interest to be considered, and in order that the 
sick may have the benefit of advancing knowledge, union of forces 
is necessary.”2

Unlike other medical clinics that grew based on patient or 
procedure volume, physicians at Mayo’s main research and 
medical centers in Minnesota; Phoenix, Arizona; and Jacksonville, 
Florida, are paid a salary. Research and education are priorities of 
Mayo institutions, said Hubbard, who specializes in gastrointes-
tinal cancers and serves on the relevant clinical guidelines panel 
for the National Comprehensive Cancer Network. 

Mayo’s reputation has created phenomenal growth. “Every year, 
we see about 1.3 million patients from all over the United States 

Minnesota Oncology Leaders, Partners 
Find Value in Putting Patients First
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and about 140 countries across the world,” Hubbard said. 
But 10 years ago, the governing board shifted strategy and asked: 
How do we share what we do with the rest of the world?

“That’s how the Mayo Clinic Care Network was born,” she said. 
Today, 47 organizations, including Minnesota Oncology, take 
part—most are medium-sized providers that wish to stay inde-
pendent while off ering patients innovative care. “Their goal is to 
improve patient care in the communities that they serve and keep 
patients close to home whenever possible,” Hubbard said. “Our 
model continues to evolve over time, but the shared values will 
remain the foundation.”

Minnesota Oncology, which joined the network in December 
2020, is the fi rst service line–focused provider to participate, and 
the partnership is paying dividends. Patients with complex cases 
can gain reassurance about their standard of care, and clinicians 
can make use of several tools, which include the following: 

• AskMayoExpert, a web-based repository of concise infor-
mation and clinical pathways;

• e-consults, which allow physicians to submit electronic 
consulting requests to Mayo Clinic specialists—including 
inquiries about clinical trials; and

• e-tumor boards, which are live, interactive video confer-
ences to discuss complex cases.

The connection to the Mayo Clinic brand is meaningful to 
patients, Hubbard said. But it’s clinically meaningful as well, and 
providers at Minnesota Oncology are taking full advantage of 
network membership. In 2021, during the fi rst full year of the part-
nership, there were more than 1100 unique AskMayoExpert page 
view hits by 471 providers; through June 2022, there were 550 hits 
by 250 providers. There were 82 e-consults through all 2021 and 64 
through June 2022. E-tumor board use has soared, with 61 cases 
through June 2022. “It’s a very well-utilized service,” Hubbard said.

One of the best success stories involved an 81-year-old patient 
referred to Katipamula-Malisetti. Diagnosed with stage IV colon 
cancer, the patient had surgery, but a CT scan revealed the cancer 
had returned to the liver. The patient received chemotherapy, which 
lowered platelet levels. Katipamula-Malisetti recommended surgery 
to remove the liver tumors, but the surgeon balked due to the platelet 
counts. An e-consult with Mayo backed Katipamula-Malisetti’s 
plan—and a year after surgery, the patient was disease free. 

Embracing Biosimilars, Reducing Waste
“Cancer is expensive, and it’s getting more expensive,” Forsberg 
said as he started a talk on the cost of cancer drugs and what 
practices can do to off set costs, in part to reduce what patients 
pay out of pocket. It’s not just therapies delivered by infusion that 
are becoming more expensive, which for Medicare benefi ciaries 
would be paid for under Part B, but also oral oncolytics, which are 
paid for under Part D. 

Forsberg focused on 2 areas: increasing uptake of biosimilars 
and the rise of medically integrated dispensing (MID), which he 
said can save money by reducing waste and improve patient expe-
rience by ensuring better management of adverse eff ects (AEs). 

BIOSIMILARS. After giving an overview on biosimilars, Forsberg 
discussed results from a Minnesota Oncology physician survey, 
which gauged concerns about switching from a reference product 
to a lower-cost biosimilar product. “What we found was, physi-
cians—after evaluating the data associated with the FDA approval 
process—felt very confi dent in these biosimilar products, and that 
helped us move forward to that next phase, where we could say, 
‘What’s going to be the impact on patients?’”

Most patients, it turned out, are unfamiliar with individual 
brands of cancer therapies—they just want to know that their 
doctor feels they are receiving the right treatment. The fi rst 

strategy considered would have started all new patients on 
biosimilars when possible. 

“But what we found, looking at the treatments, is that it’s about 
a 10%-per-month conversion rate,” Forsberg said. That meant a 
lot of confusion for about a year, with added challenges for nurses 
and practice administrators. 

“We’ve got to keep more agents on the shelf to accommodate 
this.” So Minnesota Oncology ended up expediting the timelines 
for a switch after reviewing the data and converted patients on 
reference products to biosimilar products. By January 2022, the 
practice was 95% converted to biosimilars, and “we were able to 
capture that value quickly.”

Minnesota Oncology saw no impact on safety. Savings, however, 
were signifi cant. “When these biosimilars hit the market, we were 
hoping for an immediate 20% reduction in cost of care, and it’s 
signifi cantly outpaced that,” Forsberg said. 

MID PHARMACY. Forsberg described MID as “a fancy term for 
having a pharmacy located within an oncology practice,” which 
allows prescriptions to be processed and dispensed on site. But 
given the complexity of oncology prescriptions, it’s more than 
that—the services that come with MID off er major advantages. 
Patients can pick up their drugs during the appointment, and the 
prescriptions can be turned around more quickly than a national 
chain, Forsberg said. 

Also, direct communication with the treatment team helps 
avoid AEs. “When we get a new prescription, we can access the 
electronic health record, we can review the patient’s chart, review 
their renal function, we can look at their drugs—which is also a 
signifi cant benefi t,” he said. 

If there’s a question or something comes back in the patient’s 
lab results, adjustments can be made before a drug is dispensed, 
greatly reducing waste. When drugs are shipped directly to a 
patient, any adjustments require a new prescription, and the 
shipped drug is wasted. 

Forsberg said sometimes patients are authorized for automatic 
refi lls, and if the physician discontinues an expensive drug, the 
patient is left with a prescription that can’t be used. “It’s kind of 
crazy,” he said. “They’re holding it in their hand, and [asking], 
‘What can I do with this? Can you use it for other patients?’ And it’s 
a complete waste of drug. It’s unfortunate when we see that more 
than we’d like to see.”

Costs for drugs at an MID pharmacy are the same, but the 
reduction in waste and abandonment of prescriptions and better 
AE management—which keeps patients on their therapies—are 
where the savings and quality improvement happen. Forsberg 
said results from a pilot with Prime Therapeutics, presented in an 
abstract at the 2022 American Society of Clinical Oncology Annual 
Meeting, found there to be less waste for an MID pharmacy 
dispensing CDK4/6 inhibitors than for a specialty pharmacy.3

Early Intervention and Palliative Care 
What are the basic questions in patient-centered care? 

Paul Thurmes, MD, executive vice president and medical 
director for Minnesota Oncology, explored this topic, asking: What 
does value-based care look like, what are the challenges, and how 
do we address the challenges?

In cancer care, so many of the issues come down to communi-
cation, Thurmes said, outlining what patients want:

• Patients want to be heard and understood, and they want to 
know their options.

• They want to know: What is it going to be like at the end of life?

• They want convenience so that cancer care works 
around life—rather than life working around cancer care.

• Patients want coordinated care. 

FORSBERG

Paul Forsberg, PharmD, 
MHA, director of 
pharmacy, Minnesota 
Oncology, St. Paul, 
Minnesota. 

KATIPAMULA-
MALISETTI

Rajini Katipamula-
Malisetti, MD, vice 
president of medical 
oncology, Minnesota 
Oncology, Coon Rapids, 
Minnesota.

THURMES

Paul Thurmes, MD, 
executive vice president 
and medical director, 
Minnesota Oncology, 
Minneapolis, Minnesota. 

BECKERT

Boris Beckert, MD, MBA, 
senior medical director 
for Provider Relations, 
Blue Cross Blue Shield of 
MInnesota.»

O C T O B E R  2 0 2 2  |  A J M C . C O M    SP439

ajmc.com |  EBOncology

EBO_10_2022_02INS_05IVBM.indd   439 10/11/22   3:16 PM



Beyond the quality of the care, Thurmes specified 
a few more things. “They also want to know it’s 
something they can afford—that they’re not going 
to go bankrupt,” he said. And they want clinical 
excellence. “We’re the cheapest” is not the best 
message for patients, he said.

Coordinating care means organizing data—the 
biopsy, the x-rays, the genetic testing, and the 
treatments—and it can be overwhelming, Thurmes 
said. Electronic health records don’t talk to each 
other; if anything, there’s been a disincentive to 
integrate records. And all this has made the cost 
of cancer care climb, with projections reaching 
$246 billion in 2030.4 “It’s just an astronomical 
amount of money,” he said. “It’s put the burden on 
patients in out-of-pocket expenses, [and] in the cost 
of taking time off work.”

Thurmes outlined the following 3 strategies for 
implementing value-based care:

• EARLY INTERVENTION. The period right after 
diagnosis must be well managed to avoid 
delays in care and overutilization of the 
wrong care. Minnesota Oncology has created 
a process that allows a patient who presents 
in the emergency department to avoid 
being admitted and, instead, for community 
providers and the right specialists to have 
access to records for rapid follow-up, with 
guaranteed appointments in 24 to 48 hours. 

• CARE COORDINATION. Beyond the process 
discussed by Olsen for breast cancer, naviga-
tors reach out to patients “from the very first 
moment that they get a referral,” Thurmes 
said. Minnesota Oncology is very conscious 
of following up for the second visit “because 
that’s the [riskiest] time for patients…until 
they get into the groove of what the system 
should be like.” Social workers get involved 
at this stage. Care plans are developed 
that look at both optimal treatment and 
financial toxicity. 

• PALLIATIVE CARE. Thurmes said Minnesota 
Oncology actively promotes advances care 
planning and palliative care, regardless of 
the stage of cancer at diagnosis. Each patient 
takes part in a values assessment, which asks, 
“What is most important to me?” All patients 
are encouraged to see a social worker, and 
palliative care and quality-of-life manage-
ment happen early in the treatment process. 
Thurmes showed results of a survey about 
palliative care, and the only patient complaint 
was that patients wished they had started the 
process earlier. 

During a panel discussion that followed, speakers 
elaborated on points made in their presentations, 
and they were joined by Boris Beckert, MD, MBA, 
senior medical director for provider relations at 

Blue Cross Blue Shield of Minnesota. He highlighted 
the basic conundrum of practice transformation: 
Physicians are not going to change how they do 
things until the system changes how they are paid.

Building trust and changing mindsets are difficult. 
“We know we can do a better job for less money,” 
Thurmes said, adding that advancing the use of 
bundled payments and better deployment of social 
workers would have multiple benefits and might 
ultimately help keep physician compensation at 
a strong level. 

Beckert was blunter. “As the insurance guy, the 
system drives me nuts,” he said, acknowledging the 
stress on patients and caregivers alike. “I want you to 
take care of my dad so I don’t have to.” ◆
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IVBM IRVINE

THE SCIENTIFIC ADVANCES of the past generation 
in cancer care are not reaching everyone. Truly 
“patient-centered” care requires giving equal access 
to the best treatments, said Joseph Alvarnas, MD, 
to kick off “Closing the Access Gap—Ensuring 
Innovation Saves Lives,” an installment of the 
Institute for Value-Based Medicine® series presented 
by The American Journal of Managed Care® in 
partnership with City of Hope.

The event, held in Irvine, California, on 
September 15, convened as Alvarnas and his City of 
Hope colleagues waited to hear whether Governor 
Gavin Newsom would sign the Cancer Care Equity 
Act, which the National Cancer Institute–designed 
center has supported to close gaps in cancer 
outcomes between patients with commercial 
insurance and those covered by Medi-Cal, the 
state’s Medicaid program.1 Alvarnas, vice president 
for government affairs and chief clinical advisor, 

AccessHope, thanked those who had advocated 
for the legislation, which Newsom later signed on 
September 28. The law, set to take effect on January 
1, 2023, gives Medi-Cal patients with complex 
cancer case access to specialized cancer care.2

“The things that we can do alone are amazing, 
[and] the things that we can do together are truly 
extraordinary,” said Alvarnas, who serves as City of 
Hope’s vice president for government affairs and 
chief clinical advisor of AccessHope. He said the 
law will let community oncologists and academic 
centers collaborate on complex cancer cases. 

The legislation follows the creation of AccessHope, 
an employer-driven initiative that offers a remote 
“second opinion” on challenging or rare cancer 
cases without requiring the patient to travel long 
distances or leave the care of the local oncologist. 

Colla orating to enefit Patients
The first panel discussion, centering on partner-
ships between academic centers and community 

oncologists, featured Mary Cianfrocca, DO, MBA, 
City of Hope’s senior medical director of community 
practices, and Afsaneh Barzi, MD, PhD, director 
of AccessHope. 

Cianfrocca said that community oncologists see 
every type of case that comes through the door, 
from the most basic to the highly complex. “That’s 
the result of all these new targeted drugs that have 
been really beneficial to patients,” she said. “But [all 
the new therapies represent] a tremendous amount 
of knowledge that the average community oncolo-
gist needs to absorb, process, and then apply to an 
individual patient.”

Relationships with academic centers and Compre-
hensive Cancer Centers can help physicians in 
community oncology practices process that informa-
tion and ensure that patients gain access to the best 
possible treatments, Cianfrocca said, “and that the 
patient is getting care at the right time, the right place. 

“We can do a lot more together than we can do 
apart,” she said.

Advances in Cancer Care Demand Access for All, 
City of Hope Leaders Say
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Barzi said AccessHope represents an innovation in care delivery, 
in that it’s driven by self-insured employers. Sometimes, she 
said, the local oncologist doesn’t know what they don’t know. 
AccessHope can review the case and connect with the treating 
oncologist, “with the hope of elevating treatment to where it 
should be,” Barzi said. 

The case review “is not based on the request of [the community] 
oncologist—it’s for all comers,” she said. “That’s where you realize 
where the gaps are.”

One particular issue has arisen with the advent of next-gen-
eration sequencing; the technology is still relatively new and 
sometimes isn’t used to its full advantage, Barzi said. She walked 
through an example involving a patient with gastrointestinal 
cancer—which is her area of expertise—in which she collaborated 
with a local oncologist and pointed out that the tissue sample used 
was not suffi  cient to test for a KRAS mutation, which is among the 
most common mutations. 

Alvarnas said these kinds of collaborations can save lives and 
often reduce low-value care. The problem is that the reimburse-
ment system does not always reward community oncologists and 
academic centers for working together while keeping patients 
close to home. Instead of looking at care as making a choice 
between academic and community oncology, he said, “Why not 
look at ways to bridge the gap, bring them together, make them 
[a single] unit?”

How Precision Medicine Is Transforming Oncology, 
Saving Lives
Ed Kim, MD, MBA, senior vice president and physician-in-chief 
for City of Hope Orange County, led a discussion on advances in 
precision medicine with 2 City of Hope directors: Amrita Krishnan, 
MD, of the Judy and Bernard Briskin Center for Multiple Myeloma 
Research, and Cristian Tomasetti, PhD, a mathematician from the 
Center for Cancer Prevention and Early Detection. 

Kim asked both Krishnan and Tomasetti for an overview of 
changes in their respective fi elds. In multiple myeloma (MM), 
Krishnan said, median survival has more than doubled in the last 
decade, thanks to better understanding of disease biology and a 
bounty of new treatments, including immunotherapy and targeted 
therapy. “[Advances] have moved the treatment of myeloma 
beyond our imagination,” she said, “to the point where I think we 
can use the 4-letter word: cure.”

Lung cancer isn’t as far along, Kim said, but there are many more 
targeted therapies and biomarkers to assess than there used to be. 
Tomasetti weighed in with examples from  colorectal disease, in 
which the use of liquid biopsy is allowing clinicians to spot cancer 
signals after surgery, and artifi cial intelligence, which he said is 
dramatically changing early detection techniques. 

Kim then asked for comments on the use of testing for minimal 
residual disease (MRD), which Krishnan said has been fairly well 
established as a tool in decision-making, vs monoclonal gammop-
athy of undetermined signifi cance (MGUS), which is a condition 
of abnormal protein in the blood that can be a precursor to MM. 
The use of MGUS is less clear.

The question today with MRD, Krishnan said, is how to use 
this marker to decide when therapy can stop—an issue of 
enormous importance to both payers and patients. “Clearly, 
MRD is going to guide our future in terms of therapeutic deci-
sion-making,” she said. 

Kim asked Tomasetti how to translate all the data from MRD 
testing. Right now, Tomasetti said, “You check the blood every 3 
months, but [this] depends on the cancer type and on the specifi c 
study. I think in the future [this will] become more and more 
sensitive.” Monitoring will evolve to be able to track disease on the 
subclonal level, and therapy will follow.

Krishnan followed up on the MGUS issue, saying that under-
standing what to do with these patients, beyond monitoring 

them, is diffi  cult. “MGUS and smoldering myeloma are probably 
the most controversial things we have in the fi eld now,” she said. 
Stratifi cation models are “pretty crude.” She mentioned a study 
presented in December 2021 from Iceland that found MGUS in 
15% of the population.3 “Now the problem is, what do you do with 
that? Because who do you treat? 

“Understanding the biology is equally important for us,” she said. 
Tomasetti said that a key question moving forward will be 

going beyond the germline mutation and capturing “the somatic 
component,” to properly stratify risk. Air pollution, for example, 
can cause a higher incidence of lung cancer in those who have 
EGFR or KRAS in their normal tissue. Kim posited what it would 
take to design a trial to study the 15% of people with MGUS who 
face increased multiple myeloma risk, based on the Iceland study.

”The fi rst thing you need to do,” said Krishnan in response, 
“is pick a very young [principal investigator].” The room broke 
out in laughter. 

Tomasetti advised, “I think the goal should be more humble.” 
It doesn’t take 20 years to show changes, and technology will allow 
a more complete picture that will make stratifi cation easier. 

Kim referred to how long it took to win support for lung cancer 
screening, and the many thousands of patients involved. The 
problem with using MGUS or another marker, he said, is that “you 
have to be seeing a primary care physician regularly and have it 
detected. And there are a lot of access issues in this country.” 

Searching for Health Equity, Better Outcomes
Loretta Erhunmwunsee, MD, has 2 roles at City of Hope: She is an 
assistant professor in the Department of Surgery, and she also has 
an appointment in the Division of Health Equities, Department 
of Population Sciences. She opened her talk on equitable care 
and closing gaps in access with this in mind: “I am a health equity 
researcher who’s passionate about this. So that means I can talk 
about this for forever,” she said. “And I’m also a thoracic surgeon. 
So, I believe in effi  ciency.”

Erhunmwunsee distinguished between disparities, which she 
characterized as the diff erences in incidence and prevalence of 
disease and health conditions among population groups, and 
health equity, which she said, “is a bit diff erent. It’s the concerns 
that those diff erences in the population health...can be traced to 
unequal economic and social conditions that are systemic and 
avoidable—and therefore, inherently unjust, and unfair.” 

In some cases, she said, disparities are the result of specifi c laws 
or policies designed to leave some groups behind, such as zoning 
that left some groups with inferior housing or closer to highways, 
where they would be aff ected by pollution. 

As a surgeon, Erhunmwunsee sees the eff ects of health dispar-
ities in patients with lung cancer. “These are the patients who 
I treat and who I know,” she said. Overall, in the United States, 
the average age-adjusted incidence of lung cancer is 60.4 per 
100,000 people, but among the Black population it ranges from 
64.1 to 115 per 100,000 people, with the highest incidence in 
parts of the South. 

Getting the country to a state of health equity—and closing 
these disparities—will not happen without understanding the 
social determinants of health (SDOH) that drive these numbers, 
she said. Even if the patient is at a place like City of Hope, the care 
team must understand a patient’s situation: Does the patient have 
housing? Adequate food? What are their stressors?

That includes having access to care and health coverage. 
“When we think about health equity, and achieving equity in 

care, we need to understand that health care access is one part. 
But there are several [other] diff erent parts as well,” she said. “And 
these SDOH are shaped by the distribution of money, power, and 
resources across society. They impact how well a person lives and 
how long they live. As you know, many people have diff erent sorts 
of defi nitions of SDOH, but they usually are…economic stability, 
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neighborhood and physical environment, educa-
tion, health access social context. And it’s important 
to understand that a person’s overall health is 
dependent on these. 

“When you have inequities in pollution or 
deprived neighborhoods, or in unequal employ-
ment opportunities and low-quality schools, food 
deserts and underfunded health care systems, 
you will continue to bake in inequities that will 
lead to already marginalized people having worse 
outcomes,” Erhunmwunsee said.

In recent years, disparities in cancer outcomes—
including mortality—have been well documented 
in reports by the American Association for Cancer 
Research. But the blueprint on what to do remains a 
challenge, because all the upstream factors must be 
addressed. Problems like neighborhood exposures 
and pollution can lead to somatic and epigen-
etic alterations. 

“Poverty and deprivation levels are linked to 
aggressive carcinomas,” Erhunmwunsee said. While 
access to health care is a major reason for poor 
outcomes, she explained, more research is showing 
how the stress of poverty itself contributes to aggres-
sive cancer. Her own research has now documented 
the connection between neighborhood pollution 
and the presence of TP53-mutated non–small cell 
lung cancer,4 and upcoming work will document the 
connection between neighborhood disadvantage 
indexes and KRAS mutations.

Looking ahead, Erhunmwunsee wants to vastly 
increase lung screening among eligible Californians 
who have not being screened. City of Hope is 
working with Federally Qualifi ed Health Centers 
to improve the screening rate, especially among 
minority groups. In addition, “the primary care 
physicians who took care of these patients very often 
didn’t fully understand the benefi t of lung cancer 
screening,” she said, indicating that better education 
of these physicians is necessary.

Moonshot 2.0 Moves Toward Equity
Steven Rosen, MD, provost and chief scientifi c 
offi  cer for City of Hope, and Eileen Smith, MD, chair 
of the Department of Hematology & Hematopoietic 
Cell Transplantation, kept the equity discussion 
going with a look at Cancer Moonshot, which 
President Joe Biden relaunched as version 2.0 in 
2022 after its initial run during his fi nal year as vice 
president in the Obama administration. 

Smith outlined the goals of the original Cancer 
Moonshot in 2016: accelerate progress in curing 
cancer, increase collaboration among researchers, 
and improve data sharing. “If [we ask], ‘Was the 
Moonshot successful?’ clearly everything wasn’t 
solved, or we wouldn’t have Moonshot 2.0,” she said. 
“But I have to say, I think it was a terrifi c success in 
terms of what it did accomplish.”

All 3 goals were met, Smith said: The fi rst 
Moonshot led to 70 research consortiums, 
240 research projects, and “signifi cant progress 
made in fi elds where investment was necessary 
to increase translation of science, from the bench 
to the applicability to patients.” She pointed to 
advances in immunotherapy, rare cancers, and 
pediatric cancers, and the development of a 
biorepository with tissue for research. 
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HIV and Blood Cancers: The City of Hope Patient
Mary Caffrey

THE SEPTEMBER 15 Institute for Value-
Based Medicine® session hosted by The 
American Journal of Managed Care® and City 
of Hope, the National Cancer Institute–desig-
nated center based in Duarte, California, 
featured a presentation by Jana Dickter, MD, 
associate clinical professor in the Division of 
Infectious Disease, and Ahmed Aribi, MD, 
hematologist and assistant professor, Division 
of Leukemia, Department of Hematology and 
Hematopoietic Cell Transplantation. 

First, Dickter outlined how the success 
of antiretroviral therapy is allowing people 
with HIV to live well past age 50 years—but 
this population has a higher risk of cancer. 
She cited data collected from 1996 to 2012 

showing that persons with HIV had a 69% 
increased risk of all cancers (including those 
related to AIDS), and a 21% higher risk of 
non efi ning cancers.1

The cumulative effects of HIV therapies, 
including toxicity, come at a price—including 
potential bone disease, renal disorders, 
cardiovascular disease, and liver effects. And 
that’s before considering the escalating cost 
of HIV therapy, which reached $22 billion in 

. any fi rst line rugs cost more than  
$4000 a month,” Dickter said. 

Yet it’s essential for persons with HIV to be 
treated, because keeping the viral load unde-
tectable prevents transmission. “Because 
of the toxicities, we need to consider 

continued
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“The most extraordinary thing about the 
Moonshot was that it really accelerated the devel-
opment of cancer informatics” through the Cancer 
Data Commons, Smith said. As of 2020, this resource 
had been used by 70,000 researchers with 70 million 
hours of analytics. The open access policies of the 
initiative mean that journal editors who publish 
studies using data gleaned from the Data Commons 
must agree to make the data available.

But the Cancer Moonshot had a missing piece. “It’s 
not just about science, and about the progress,” said 
Smith. “It’s about disseminating that [progress] fairly 
and equitably…The progress [engendered by] the 
Cancer Moonshot didn’t help everybody. And if you 
look at age-related cancer deaths across the country, 
what you see are wide disparities, and in parts of this 
country, cancer deaths are, incredibly, [much] higher 
[than in others]. And no surprise, those are areas 
in which people are living in rural areas in poverty, 
[and] in places where systemic racism prevents 
individuals from getting access to care.”

The difference in Moonshot 2.0, Smith said, is 
that the key objectives include addressing health 
inequities. “If we don’t deal with health and health 
inequities, we really are not going to solve the 
problem of cancer,” she said. “Another [objective] is 
to support patients, caregivers, and survivors. This is 
increasingly important now that more patients are 
cancer survivors,” and the p

Forman Reviews 40 Years of Progress in 
Blood Cancers
Stephen J. Forman, MD, who preceded Smith as 
department chair, has spent 40 years at City of 
Hope and remains director of the Hematologic 
Malignancies Research Institute and director of the 
T-cell Therapeutics Laboratories. Forman, one of the 
world’s experts in leukemia, lymphoma, and bone 
marrow transplants, concluded the evening with 
a review of the extraordinary progress in treating 
blood cancers—which has made the once-unthink-
able word “cure” possible in many cases. 

Forman reviewed progress across multiple 
disease states, including chronic myelogenous 
leukemia (CML), acute myeloid leukemia (AML), 
MM, and chronic lymphocytic leukemia (CLL). 
He also discussed the trajectory of the use of 
hematopoietic cell transplantation: Once reserved 
mostly for younger patients, it is now an option for 
older ones as well. 

When Forman was training as a physician, the 
only treatment for CML was controlling the high 
white blood counts; nearly all patients eventually 
developed acute leukemia and died within 5 years. 
Bone marrow transplants were a big step; about 80% 
of patients were cured and could lead a normal life. 
During this time, the Philadelphia chromosome was 
identified, which led to clinical trials for an inhibitor 
(imatinib). “The response rate was nearly 100%,” 
Forman said. “And of the people who responded, 
many went into complete remission.”

Transplants are still needed for patients who 
become resistant to imatinib or to second- or 
third-generation medications. More recently, 
researchers have studied patients who took the drug 
for 5 years, achieved complete molecular remission 
for the last 3 to 4 years of that span, then stopped 

alternatives to chronic medication therapy to 
treat HIV, and there are exciting approaches 
for looking for a cure,” she said. This is 
where City of Hope has particular expertise, 
which led to a news-making discovery earlier 
this year.2 Physicians reported a “cure” of 
a patient who had developed AIDS when 
he was aged in his 30s back in 1988, at the 
height of the AIDS crisis, and had survived 
thanks to HIV medications, but he also had 
a history of hepatitis B, which 2 of the HIV 
medications controlled. 

As the patient reached his early 60s, he 
developed myelodysplastic syndrome, 
which ultimately converted to acute myeloid 
leukemia (AML). After chemotherapy, his 
HIV regimen was changed to allow for an 
allogeneic stem cell transplant. As Dickter 
explained, the best available donor carried 
a s ecific mutation  homo ygous  
“which is a rare genetic mutation that 
confers resistance to most strains of HIV.”

Post transplant, the patient stayed 
on his HIV therapy; he was vaccinated 
against hepatitis B and was later found 
to have adequate antibody projection. 
After 2 years, reservoir testing showing no 
significant le els of  an  the atient 
consented to stop HIV medications. “His 
viral load has remained undetectable to 

ate  ic ter sai . e s now .  years 
post transplant, has been off antiretroviral 
drugs for more than 18 months, and has no 
evidence of replicating HIV. His leukemia is 
also in remission.”

A handful of other patients have achieved 
HIV remission after stem cell transplant, 
but at age 63 years, the City of Hope 
patient is the oldest and had lived with HIV 
the longest. Information from this patient 
suggests “that some HIV patients with 
hematologic malignancies may not need 
fully intensive immunosuppressive therapies 
prior to their stem cell transplant in order 
to put them in remission from HIV,” Dickter 
said, and it may open new possibilities 
for treating older patients—if the right 
donors can be found.

Aribi spoke next, highlighting the 
increased likelihood of blood cancers as 
people age; AML is the most common 
type. The percentage of people who 
survive AML also decreases with age, with 
those ol er than  years ha ing a year 
survival rate of 2%. 

Aribi then walked through the history 
of treatment regimens AML beginning 
in 1973, when anthracyclines became 
standard; to hypomethylating agents, which 
are more tolerable to older patients; to the 
most recent, targeted therapies, including 

IDH1 and IDH2 inhibitors. Ongoing clinical 
trials are examining combinations of these 
agents, and venetoclax as well. Other 
studies involve targeting 
T cells with PD-1 inhibitors 
nivolumab and pembroli-
umab  an  still others in ol e 

chimeric antigen receptor 
T-cell therapies targeting 
CD33, CD123, and CD70. 
Venetoclax is approved with 
hypomethylating agents for 
use in ol er  unfit atients.3

Aribi concurred with Dick-
ter’s assessment of the cancer 
risk seen in older patients 
with HIV, and he reviewed 
cases involving prior allogenic transplants. 
A 2019 trial of 17 patients found potential 
for this option; graft-vs-host disease (GvHD) 
of grade 2, 3, or 4 was seen in 41% of 
the patients.4

“Management of antiretroviral medication 
during transplant is complicated because 
there is a lot of drug-drug interaction” 
activity between the antiretroviral agent 
and the immunosuppressive conditioning 
antibiotic, he said. 

Thus, Aribi said, the City of Hope patient 
was very fortunate. There were actually 2 
trans lant onors a ailable with the s ecific 
HIV-resistant mutation, which was usual. 
The patient developed refractory AML while 
awaiting transplant. It took 3 regimens 
to achieve remission from AML to do the 
transplant, Aribi said. Ultimately, the patient 
had only mild GvHD post transplant: “Even 
heavily pretreated, with 3 regimens prior to 
his transplant, the patient did very well.” ◆
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taking it. “A large number of patients now have come 
off the drug, and the disease has not come back,” he 
said. “It just represents a remarkable achievement—
from a fatal disease becoming a curable disease over 
a period of 30 to 40 years.”

He turned to AML, calling it “a disease that 
scares everybody.” AML is now understood to be an 
umbrella term for many diseases, including a type 
called acute promyelocytic leukemia (APL), now 
considered more curable. A challenge with AML is 
that it’s more common among the elderly, who often 
could not tolerate intensive chemotherapy. “But in 
the last 5 years, there’s been a new approach to AML, 
utilizing 2 new classes of drugs that just didn’t even 
exist 10, 15, 20 years ago,” said Forman. “We’re using 
that now in older people, and getting responses and 
some remissions, and some are living several years.”

TRANSPLANT EVOLUTION. Forman explained that 
autologous transplants are used primarily for MM, 
lymphoma, and Hodgkin disease, while allogenic 
transplants are used in acute leukemia and for 
patients who have marrow involvement with 
hematologic cancers, including myelodysplastic 
syndrome. Years ago, allogenic transplants were 
rarely attempted in patients older than 30 years, 
but today, even patients older than 70 years receive 
them. A registry of volunteer donors now numbers 
above 20 million. Early on, siblings offered the best 
hope of a match, but over time researchers figured 
out how to do “half-match” transplants. 

“So now we can find a donor for nearly all patients 
who need to have a transplant,” said Forman. 
“This was particularly important to us at City of 
Hope, because there was a large, underserved 

population of people for whom we were having 
trouble finding donors. If we had a patient whose 
parents were of different ethnicities, we had trouble 
finding a match.” 

MORE THERAPEUTIC ADVANCES. Forman reviewed 
the advances in CLL over the past 15 years, from 
single-agent chlorambucil; to combinations with 
fludarabine, cyclophosphamide, and rituximab; 
to Bruton tyrosine kinase inhibitors, new B-cell 
antibodies, and the BCL2 inhibitors. As with CML, 
CLL has gone from an incurable disease to one that 
can be controlled and possibly cured.

Advances in MM abound—including upfront 
options such as lenalidomide, bortezomib, and 
carfilzomib. “You could see, steadily, that those 
disease control and survival rates were going up with 
each step,” he said, adding that patients can live for 
a very long time.

“The first chemotherapy was given in the 1940s 
to children with acute leukemia in Boston by a man 
named Sidney Farber,” at what is now Dana-Farber 
Cancer Institute. The first few children went into 
remission after being treated with what is now called 
methotrexate. Decades later came targeted therapies 
such as imatinib, and later immunotherapy—which, 
Forman noted, saved the life of former President 
Jimmy Carter, who had melanoma in the brain.

The progress in lung cancer “has just been breath-
taking,” he said. “My lung cancer colleagues are so 
excited, in a way that I’ve not seen in 15 to 20 years, 
because they can do so much about the subtypes 
of lung cancer.” 

Forman told the story of chimeric antigen 
receptor (CAR) T-cell therapy and Emily Whitehead, 

a 6-year-old child headed for hospice when she was 
given the first treatment for acute lymphoblastic 
leukemia. Twenty-eight days later, “they could not 
find a leukemia cell in her blood,” he said, showing a 
series of photos of Emily as she grew up. 

Not just children and young adults are seeing 
these results, he said. In City of Hope’s trials with 
CAR T-cell therapy in patients older than 50 years, 
the response rate was 100%. 

Every year, City of Hope hosts a survivor reunion 
for patients on Mother’s Day weekend. While sharing 
a photo from a reunion, Forman concluded, “There 
are pictures in my head of the people who, had we 
known then what we know now, would be in this 
picture and a lot of other family pictures. And that is 
the reason we get up to go to work every day.” ◆
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IVBM NEW YORK CITY

EIGHT DAYS BEFORE THE DEADLINE for applications 
to join the next iteration of the CMS’ value-based 
payment model for oncology, physician-researchers 
and other stakeholders gathered in midtown 
Manhattan to discuss affordability, technology, and 
innovation in cancer care.

In June 2022, CMS announced that the successor 
to the Oncology Care Model (OCM) would be the 
Enhancing Oncology Model (EOM), to launch July 1, 
2023. The OCM allowed practices to learn the model 
before taking on 2-sided risk on a voluntary basis, 
but the EOM will require participants to take on risk 
immediately, even for practices new to the concept. 
In addition, patient navigation payments will be 

cut in the new model. Following the drive at CMS to 
infuse health equity across all services, the EOM has 
significant new reporting requirements, including 
tracking demographic information and how well 
practices deliver care for patients based on their 
social determinants of health (SDOH).1

“The time is right for this conversation,” said 
Emeline Aviki, MD, MBA, of Memorial Sloan 
Kettering Cancer Center (MSKCC), which partnered 
with The American Journal of Managed Care®’s 
(AJMC ®’s) Institute for Value-Based Medicine® to 
present the event. Aviki, a gynecologic surgeon, 
founded and heads MSKCC’s Affordability Working 
Group,2 and she led the development of order sets 
embedded in MSKCC’s electronic medical record 
(EMR) to screen patients for financial toxicity, in the 

same way that patients are screened for other risks 
that affect health, like genetics or smoking. 

The pandemic fueled innovation across 
health care, and the challenge now is how to 
scale it, she said. 

In an interview with AJMC® before the 
meeting, Aviki noted that the telehealth boom 
of the pandemic has scale-up lessons for all 
aspects of oncology care so that other critical 
aspects are included. 

“In addition to offering patients convenient 
oncology visits, it also offers the ability to scale 
non-oncologic visits that are very helpful for 
patients, for example, psychiatric care and 
supportive care for pain management,” she said. 
“It would allow you to get those services that 

Lessons From the Pandemic 
to Scale Cancer Care Innovation 

ALLISON INSERRO
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are really in short supply to patients, no matter 
where they are.”

Looking Back at the OCM
While the evening’s discussions mostly looked to 
what is ahead for cancer care, Stephen Schleicher, 
MD, MBA, chief medical offi  cer at Tennessee 
Oncology, reviewed what he has learned by asking, 
Did the OCM truly fail?

“According to Twitter, the answer is yes,” he said, 
referring to social media chatter. Overall, the model 
cost Medicare more than $315 million over 2.5 years.3

However, the answer changes when you ask those 
practices that actually participated, Schleicher 
noted. “The model overall might have failed, but 
groups that actually took it seriously did phenome-
nally well,” Schleicher said.

Besides Tennessee Oncology—a founding practice 
of OneOncology—others that did well included 
Florida Cancer Specialists, The US Oncology Network, 
and Brigham and Women’s Hospital, he said.

In Tennessee Oncology’s experience, Schleicher 
said there are 4 levers to success in value-based 
oncology care: drug utilization, care management, 
clinical trial access, and end-of-life care. In turn, 
these are built on a foundational triad of culture, 
people, and data analytics.

Of the 3 factors in the foundation, culture is the 
hardest to shift, he said, and at Tennessee Oncology, 
it came down to internal networking and communi-
cations to get 1200 employees to buy into the OCM 
and believe in it. No one was excluded, he said. 

Videos sent to employees addressed questions 
about the OCM such as, “What is it? Why does it 
matter?” and managements was transparent about 
benchmarks and costs to get everyone in alignment. 
Staff  were kept apprised of news like patients’ rates 
of emergency department (ED) visits and hospital-
izations dropping over the past year.

To achieve the goal of keeping people out of the 
hospital, 2 years ago Tennessee Oncology created 
a dedicated, centralized care transformation team 
to rapidly triage patients and resolve their symp-
toms more quickly.

They also created an internal palliative care team 
and embedded physicians and advanced nurse 
practitioners in the clinics 2 days a week to be more 
patient-centric. Being physically located together is 
important, Schleicher said, because patients don’t 
want extra visits and it makes the transition later, if it 
happens, easier.

Data Analytics: Knowing What to Do 
and As ing the Right uestions
Another factor in Tennessee Oncology’s success with 
the model is the tracking of metrics and distributing 
them to providers on a regular basis—not to punish 
them, but to show them how they are performing 
against their peers in oncology, Schleicher said.

“You don’t know how you’re doing until you know 
how you are doing,” he said.

Among the metrics tracked in real time—even 
prospectively—are:

• ED and hospital rates by patient, provider, 
and clinic 

• Staging completion within 30 days of fi rst visit

• Palliative care referrals
• Active treatment at the end of life
• Adherence to pathways
• Financial details about drugs, especially 

high-cost, low-value medications

As one such example, Schleicher cited the use 
of denosumab (Xgeva) to prevent bone fractures, 
which costs Medicare $6744, vs zoledronic acid 
(Zometa), which is available as a generic and costs 
$42. If the patient does not have any renal concerns, 
then the less expensive medication is just as 
eff ective as the pricier one. The impact of converting 
50% of patients taking Xgeva to Zometa reduced 
spending in the OCM by as much as $3 million, 
which was achieved by internal education and by 
telling doctors ahead of time what the fi nancial 
impact of their decisions would be. 

“You need information to infl uence change,” 
Schleicher said. In addition, the internal culture 
allowed him to share that information without 
fear of reprisal.

Another way to impact drug costs is through 
clinical trials, in which a participating patient 
receives the medicine for free. Through precision 
medicine matching, physicians can place an order 
for “molecular help” in the EMR and receive a result 
of all available clinical trials within 24 hours.

Event cochair Robert Daly, MD, MBA, a medical 
oncologist who specializes in lung cancer at MSKCC, 
asked Schleicher to name the biggest factor behind 
the decrease in ED utilization.

“It’s hard to know,” Schleicher responded. But he 
added that at Tennessee Oncology, “the default is 
how do I keep them out of the ER vs the easy answer, 
which is to go to the ER.”

Health Care: Operating in a Different Context 
Before describing the innovations launched at 
MSKCC, Wendy Perchick, its senior vice president of 
strategy and innovation, sketched a picture of what 
is at risk in health care today if nothing changes: 
access, outcomes, and sustainability.

“To say health care is under stress is to put it 
mildly,” Perchick said, and the threat that one day 
there will be failures in what health care should be 
delivering is “very real.” She cited several factors that 
are a backdrop for this chaos, from individuals who 
are disoriented and “seeking expertise wherever they 
can fi nd it” to a shift from an old industry fi lled with 
stalwarts to “an ecosystem that is not respectful of our 
traditional roles, and I would say they shouldn’t be.”

Through partnerships and technology, MSKCC 
is extending its reach beyond its Upper East Side 
neighborhood in Manhattan. Through its MSK 
Direct program, for example, oncology services are 
off ered to 137 partners with 6 million covered lives, 
mostly via employers and unions. The idea is to “be 
present even before people need us,” Perchick said.

Its InSight Care, which Daly developed and leads, 
seeks to create earlier interventions
to reduce inpatient use and cost. Satisfaction among 
patients with cancer has soared, while their urgent 
care center visits are down 20% and their inpatient 
admissions are down 18%.

The interventions include the development 
and use of predictive models, an app for 
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patient-reported outcomes, the development of 
algorithms and care pathways, a new care team, and 
integrating InSight Care into the delivery model. “It 
can’t be clunky,” she noted.

InSight is now evolving into connected care 
in the home, Perchick said, including remote 
patient monitoring.

Her office is also using applied data science to 
understand financial toxicity, which affects a quarter 
of patients after they start treatment. Of that 25%, 
only 22% had applied for financial assistance and 
only 27% had applied for social work funds. As of 
this year, all patients are automatically screened for 
financial toxicity when they are treated by the center.

Lastly, MSKCC is looking at “the space before 
cancer” to identify and manage those with a higher 
risk for disease, which is more easily and less 
expensively treated when caught early. To that end, 
MSKCC rolled out a Digital Guided Risk Management 
Program, which uses virtual methods to provide infor-
mation to people at higher risk of cancer, in conjunc-
tion with their regular health care delivered locally.

Partnerships in Care in the Outer Boroughs 
and Long Island
While MSKCC extends its reach virtually, another 
partnership in New York City has colocated primary 
care physicians and cancer specialists together 
to serve a population composed mostly of Black, 
Indigenous, and people of color (BIPOC), said 
Navarra Rodriguez, MD, president and chief medical 
officer of AdvantageCare Physicians, a large primary 
and specialty care practice with half a million 
patients across New York City’s 5 boroughs as well 
as Long Island.

Last year, it formed a partnership with New York 
Cancer & Blood Specialists to colocate hematolo-
gists-oncologists on site to provide for a seamless 
therapy experience. This way, “they don’t have to 
leave Brooklyn or East New York to get their chemo-
therapy,” said Rodriguez.

In addition to being mostly BIPOC, half of 
AdvantageCare’s patients have government paid-
health insurance, and “care must be culturally and 
linguistically aligned,” she said.

Rodriguez touched on how her job as a primary 
care physician intersects with different aspects of 
cancer care. “Wellness and screening—that’s easy, 
that’s our day-to-day,” she said.

It’s later in the process that things can get tricky 
and break down, she said, such as in the treatment 
phase. “That’s when the primary care provider can 
get lost in the background,” Rodriguez said.

The Future Is Diagnostic Testing, 
Artificial Intelligence, o Says
Until earlier this year, Liz Kwo, MD, MBA, MPH, 
was the deputy chief clinical officer at Anthem Blue 
Cross Blue Shield. Now she is the chief medical 
officer at Everly Health, a fast-growing, data-driven 
startup that sells direct-to-consumer (DTC) at-home 
lab testing kits and is also partnering with payers 
and employers to deliver home-based diagnostic 
testing, such as colon cancer screening. Last year, 
Everly also acquired Natalist, a DTC provider of 
home test kits focused mostly on female reproduc-
tive health and wellness.

The surge in home testing is being fueled not only 
by the pandemic, which delayed care and illumi-
nated SDOH factors impacting patients across the 
country, but also because of how people are “seeing 
and purchasing care,” Kwo said.

“How do you consume health care in a way 
that makes you feel vibrant and not stigma-
tized?” she asked.

Kwo, an entrepreneur, touted the future of 
artificial intelligence (AI) in health care, saying it 
will be able to positively impact costs, the patient 
experience, and population health, and improve the 
work life of providers as well.

For instance, AI-enabled prior authorization 
processes could automate 50% to 75% of manual tasks, 
freeing everyone to focus on complex cases and actual 
care delivery and coordination. Or AI could augment 
lung cancer screenings, resulting in increased accu-
racy, earlier detection, and improved outcomes. 

Or, during pregnancy or disease treatment, 
communicating symptoms through an app, a 

chatbot, or straight to a physician’s dashboard could 
flag potentially serious complications earlier.

“If you can track symptoms early to prevent [or] to 
predict [difficulties], you could prevent things such 
as dehydration in chemo” or flag potential problems 
in a pregnancy, she said.

“I think it’s the future of where we can go,” 
Kwo said. ◆
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All 4 OneOncology Practices Apply for EOM
EBO Staff

THE ONEONCOLOGY NATIONAL PLATFORM
for independent oncology practices 
announced October 3 that all 14 of its 
partner practices applied to take part in the 
Enhancing Oncology Model (EOM), which 
is Medicare’s upcoming value-based care 
model for oncology.

September 30 was the initial application 
deadline for the EOM, which was unveiled 
June 27 by CMS as a successor to the 
Oncology Care Model (OCM). Practices 
have been given an extension until 
October 10 to apply.

The OCM ended June 30 after 6 years, and 
the EOM is set to begin July 1, 2023.

“With large and diverse patient populations 
combined with OneOncology’s analytics 
and value-based care expertise, our practice 
partners will have the data and insights to 
help them successfully participate in the 
EOM,” Davey Daniel, MD, chief medical 
officer for ne ncology  sai  in a statement. 
“We’re proud that all OneOncology practices 
have applied to participate, and we look 
forward to working with them to them to 
drive high-quality, patient-centered outcomes 
in Medicare’s value-based oncology model.”

One of the key components of EOM is 
its emphasis on promoting health equity in 
cancer care. Said Daniel said, “Having 14 of 
14 OneOncology practices apply for EOM 
is an important indication of our practice 
partners’ commitment to promote health 

equity. It also underscores the important 
contribution of the oncology community to 
improve access to high-quality cancer care 
for underserved populations.”

In its statement, OneOncology highlighted 
investments to support practice partners in 
preparation for EOM participation as well 
as clinical support through Disease Groups, 
Pathways, and Clinical Research.

“EOM participation will set a common 
foundation that aligns with OneOncology’s 
desired expansion of value-based care, and 
we look forward to helping our practices 
excel in this transition,” the statement said. 
“Still, the EOM poses certain challenges 
for groups relative to Medicare’s prior 
value-based oncology model, OCM, such as 
increased investments needed to support 
additional reporting requirements, lower 
payments for enhanced oncology services, 
and mandatory downside risk.”

Daniel noted that throughout the life 
of the OCM, the Center for Medicare and 
Medicaid Innovation made updates to the 
risk adjustment methodology; thus, he said 
OneOncology remains “optimistic” that 
the agency will be open to similar improve-
ments to the EOM. ◆
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QCCA LEADERSHIP SUMMIT

QCCA Panel Highlights Expansion of 
Innovation at Independent Community 
Oncology Practices
Hayden E. Klein

MEMBERS FROM INDEPENDENT ONCOLOGY practices gathered to discuss 
value management, theranostics, clinical trial access, and innovations in 
pharmacy at the Quality Cancer Care Alliance (QCCA) Summer 2022 National 
Leadership Summit, held August 10 to 12 at The Bell Harbor International 
Conference Center in Seattle, WA.

With its theme of “Harnessing Innovation in Independent Community 
Oncology,” the summit included panels on topics such as chimeric antigen 
receptor (CAR) T-cell therapy, and the shift from the 
Oncology Care Model to the Enhancing Oncology Model.

To kick off  the meeting, Sibel Blau, MD, president and 
CEO of QCCA, led a panel on integrating innovation into 
independent community oncology. Joining Blau, who is 
medical director of hematology-oncology at Northwest 
Medical Specialties in Puyallup, Washington, to share how 
their practices are innovating in the fi eld were:

• Alti Rahman, MHA, MBA, practice administrator at 
Oncology Consultants of Houston, Texas;

• Beth Page, LCSW, director of compliance at Cancer Specialists 
of North Florida;

• Frank Senecal, MD, director of oncology at the Franciscan Healthcare 
System, Northwest Medical Specialties; and

• Justin Floyd, DO, president of Cancer Care Specialists of Illinois.

Value Management
According to Rahman, value and impact are 2 main factors of innovation.

“If you don’t value it, you won’t change it,” Rahman said, 
noting that change must start at the top with alignment 
of values between an organization’s management and 
executive board, because value management is needed at 
all levels and in all aspects of an organization.

Further, work structure, whether there is an established 
team focusing on the issue, and what resources are being 
invested to create this innovation all determine how much 
value is put into the innovation.

“It’s not something that you’re looking at generating a [return on investment] 
out of,” Rahman emphasized. “It is something that you invest in in order to cre-
ate stronger foundations and roots in what we’re doing in community practice.”

He summarized his second point as “if you can’t measure it, you can’t change it.”
Based on this, it is important for the organization to set a clear goal within its 

limits, as well as understand the magnitude of the issue at hand and how the 
innovation’s impact is being measured.

Rahman explained that the provider’s job starts in the middle of the patient’s 
journey after receiving a diagnosis. However, the provider must not only focus on 
how to make things work effi  ciently at an operational level, but also think about 
the patient’s journey so far and how their life will be aff ected after treatment.

Rahman pinpointed prior authorization as an area in need of overhaul; he 
said it adds unnecessary time to the process of getting treatment to patients. 
To address this, Oncology Consultants investigated how time was being spent 
during each prior authorization process and consequently invested in automa-
tion, reducing the average turnaround from 20 minutes to 11.8 minutes.

Additionally, after analyzing the process and fi ltering out which parts did 
not add value, including redundancies and repetitions, the overall time of 

the authorization process went from 2 to 3 days, on average, down to 1 day, 
measuring from the time the physician ordered the therapy 
to the prior authorization’s fi nal approval by the payer.

“As we look at our organization, we have to continuously 
assess what we’re doing and then review the capacity 
for change and improvement throughout as a culture of 
innovation,” Rahman closed.

Theranostics
Page explained theranostics, which are precision thera-
pies that combine therapeutics, diagnostics, and nanoscience. This type of 
treatment uses 1 radioactive drug to identify and diagnose a malignancy, and 
another to deliver therapy for the malignancy and any metastatic tumors.

By comparison, traditional radiation targets only 1 disease site, which makes 
radiation less eff ective for patients with metastatic tumors. Radiation can also 
damage healthy tissue surrounding the malignancy.

Theranostics available at Cancer Specialists of North Florida include 
lutetium Lu 177 vipivotide tetraxetan (Pluvicto), lutetium Lu 177 dotatate 
(Lutathera), and radium Ra 223 dichloride (Xofi go). Data that Page presented at 
the QCCA Summit showed that Lutathera and Xofi go result in more than $8053 
and $2279 in average profi ts per injection, respectively, based on information 
collected by the practice.

Page emphasized the importance of operationalizing this therapy correctly, 
stressing that practices that fail to set up the correct system risk losing all profi t.

To avoid this loss, while also minimizing waste and improving the patient 
experience, Page explained that Cancer Specialists of North Florida has a 
team that meets the same day every week. This team includes 1 member who 
handles scheduling, 1 part-time nurse who stays in the room with the patient 
for 6 hours to avoid pulling a nurse from the clinic’s chemotherapy fl oor, 
and 1 imaging tech who is with the patient for around 30 minutes to admin-
ister the doses.

This team moves among sites on diff erent days of the week, but it always 
consists of the same members on the same schedule.

Blau added that standard operating procedures are being developed to help 
practices build these teams.

According to Page, the global theranostics market is estimated to grow 9.6% 
annually through 2028, reaching a value of more than $123 billion.1 Primary 
factors driving this growth are the increase in prevalence of cancer and other 
chronic illnesses as well as growing investments in biological research. At the 
same time, this trajectory could be impeded by challenges surrounding the 
regulatory landscape and a lack of reimbursement policies.

Clinical trials for theranostics therapies are ongoing, with phase 3 trials 
happening at Telix Pharmaceuticals for TLX591, which is estimated to reach 

commercialization in the next 12 months.2 Additionally, 
a phase 4 trial at Zionexa is being initiated for Cerianna.3

CAR T-Cell Therapy, South Sound CARE
Most CAR T-cell therapy programs are available through 
hospital settings, especially in metropolitan areas. In the 
northwest United States, according to Senecal, this means 
many patients eligible for the therapy who are referred to a 
limited number of centers have to wait longer to access it.

“As a result, there is often a 2- or 3-month waiting list for getting patients into 
therapy,” Senecal explained. “In addition, the rules and regulations from [Fred 
Hutchinson Cancer Research Center mean that] patients need to stay in Seattle 
after they receive their therapy, so patients are making a commitment to stay 
for a pretty prolonged period of time.”

Senecal is also the founder of the South Sound CARE Foundation (SSCF), which 
aims to increase access to clinical trials and cancer research closer to patients in 
the South Sound region, and to provide residents with cancer treatment options 
such as CAR T-cell therapy that are otherwise unavailable in their area.

Ongoing trials through SSCF are focused on blood cancers, breast cancer, 
genitourinary cancer, and quality of life, among other topics.
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SSCF also has a number of Compassionate Use trials for physicians and 
providers, designed for patients who are no longer responding to standard-
of-care therapy.

“These are individual ‘trials’ in which the FDA and pharmaceutical compa-
nies work together to provide access to drugs [that have been] shown effective 
for specific tumor traits, but [that are] not available through other sources,” 
according to information provided by the foundation.4 “The South Sound CARE 
team coordinates the process for our patients, facilitating the applications 
and locating potential Compassionate Use programs within pharma [that are] 
willing to partner to provide drug free of cost to patients.”

Mobile Pharmacy
According to Floyd, providing specialty drugs to patients has several challeng-
es, including high costs, variable half-lives of drugs, and access to specialty 
infusion staff. Additionally, many patients have limited access to cancer care, 
especially if they are older, live in a rural area or otherwise hard-to-access 
location, or are members of a vulnerable or generally underserved population.

On top of this, patients are sometimes unable to keep 
their appointments due to travel difficulties, poor health, 
and various other reasons.

Floyd also noted that, while Cancer Care Specialists 
of Illinois (CCSI) has been operating successfully for 30 
years, he realizes the care design model is geographi-
cally challenging.

To overcome some obstacles, CCSI created a “first of its 
kind” mobile pharmaceutical compounding vehicle that is 

not a licensed pharmacy but helps to deliver cancer care to patients by provid-
ing on-site chemotherapy medication compounding.

Issues with drug waste have also become a large environmental and financial 
problem. Chemotherapy drugs can be very expensive, and if they are transport-
ed to a center and then no longer needed, they must be disposed, contributing 
to both a waste in resources and high health care costs.

With the use of the mobile compounding vehicle, the chemotherapy med-
ication is not mixed until the patients are seen at the hospital and an exact 
prescription is made, saving valuable medical resources while reducing cancer 
care’s environmental footprint.

It also has led to financial savings, with Floyd noting savings of $664,248 in 
2020, $804,833 in 2021, and $278,722 so far in 2022.

Finally, Floyd suggested that compounding drugs on site can improve patient 
access to clinical trials because they are no longer required to travel to a central 
hub for investigational drugs. ◆
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NCCN POLICY SUMMIT

Moonshot 2.0 Will Focus on Caregivers, 
Learn From Patients
Mary Caffrey

THE BIDEN ADMINISTRATION’S reboot of the Cancer Moonshot initiative, 
Moonshot 2.0, has clear goals: to reduce cancer deaths by 50% over 25 years 
and to “improve the experience of people and their families living with and 
surviving cancer.”1

Doing so will require going beyond the traditional measures of success 
and truly learning from patients and caregivers living with cancer, Danielle 
Carnival, PhD, the Cancer Moonshot coordinator in the 
White House Office of Science and Technology Policy, 
told those gathered September 16, 2022, for the National 
Comprehensive Cancer Network Policy Summit, held in 
Washington, DC.

Over the past 20 years, Carnival noted, the age-adjusted 
death rate from cancer has dropped approximately 
25%, aided by groundbreaking advances in treatments, 
prevention tools such as the human papillomavirus 
vaccine, improved use of screening that allows lesions to be removed at 
precancerous stages, and large decreases in long-term cigarette use, “especially 
in young people.”

Carnival said the first Moonshot initiative in 2016 created 70 new partner-
ships and drove passage of the 21st Century Cures Act, invested $1.8 billion 
in research, and streamlined the FDA’s decision-making timeline for new 
therapies. “Despite progress of lives extended and lives saved, cancer is still 
the No. 2 cause of death in America,” she said. “We lose more than 600,000 
Americans a year to cancer, and 1.8 million families each year are devastated by 
a cancer diagnosis.”

But many issues remain—cancer is often diagnosed late, and too little is 
done to prevent cancer. “We have stark inequities in access to diagnosis, access 
to treatments and trials, and inequities in outcomes,” Carnival said. “We know 
too little about how to target treatments to the right patients. She also noted 
that there is a lack of good strategies for developing treatments, including 
childhood cancers.

Worst of all, she said, “We leave most patients and caregivers to navigate the 
disease and its aftermath, including survivorship, on their own and we don’t 
learn from the experiences of most patients.”

Those experiences include dealing with treatments that are too toxic and too 
unaffordable, insurance processes that are impossible to navigate, and survi-
vorship plans that may be incomplete or nonexistent.

Addressing this list—tackling the medical, financial, and emotional burdens 
of cancer by providing support throughout diagnosis, treatment, and survivor-
ship—represents a “shared agenda” for Moonshot 2.0, Carnival said.

To take on this agenda, the Biden administration has created an interagency 
Cancer Cabinet, which includes representatives from HHS, the CDC, the 
Department of Veterans Affairs, and the Environmental Protection Agency, 
among other entities. In mid-September, President Joe Biden named former 
biotech executive Renee Wegrzyn, PhD, to head Advanced Research Projects 
Agency-Health, or ARPA-H, which will take on the bolder, riskier projects that 
the National Institutes of Health typically won’t pursue.2 Alongside these steps, 
Carnival said, Biden has signed an executive order on biotechnology manufac-
turing to ensure products are made in the United States.

One such effort includes a large clinical trial, she said, that “if successful, 
will identify effective blood tests for detection of 1 or more cancers, so that we 
can reach more people with early detection and get them into a pipeline to get 
follow-up and diagnostics.” Such steps will help close the screening gap that 
results in some populations not receiving a cancer diagnosis until the disease 
reaches later stages. »

Issues with drug waste have become a large 
environmental and financial problem. Chemotherapy 
drugs can be very expensive, and if they are 
transported to a center and then no longer needed, 
they must be disposed, contributing to both a waste 
in resources and high health care costs. 
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Broader parts of the Biden administration agenda, such as reducing out-of-
pocket costs for Medicare beneficiaries, “will impact tens of thousands of can-
cer patients who could see their prescription drug costs go down by thousands 
annually,” Carnival said. Prevention efforts include new funds to clean Super-
fund sites and $200 million in CDC grants for cancer prevention programs that 
will “reach every state, US territory, and tribal organization,” Carnival said.

Private sector efforts and partnerships are working to also improve equity 
in screening. Carnival listed projects across the country that included mobile 
and home screening projects and development of new tools in concert with 
pharmaceutical companies and groups such as the American Cancer Society 
and the National Minority Quality Forum. Carnival said prior authorization and 
reimbursement challenges are definitely part of the agenda.

Carnival said the administration wants to hear from those directly affected 
by cancer. The website whitehouse.gov/cancermoonshot includes links for 
patients and families to include written or video testimony.

“The goals and priorities for the Cancer Moonshot must be informed by 
those with direct experience with cancer. So please share your stories of 
inspiration and knowledge,” she said. The Moonshot relaunch featured stories 
from 3 individuals with direct experience with cancer, “and those 3 individuals 
happen to be the president, the first lady, and the vice president of the United 
States. This is personal to them.” ◆
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Neighborhood Adversity Is Associated 
With Increased Risk of ER– 

reast Cancer, TN C for lac  Women 
in the United States
Alana Hippensteele

IN THE UNITED STATES, Black women have a 40% higher mortality rate from 
breast cancer than White women, explained Julie R. Palmer, ScD, MPH, the 
Karin Grunebaum Cancer Research Professor at Boston University School of 
Medicine. Palmer was presenting at the 15th American Association for Cancer 

Research Conference on the Science of Cancer Health 
Disparities in Racial/Ethnic Minorities and the Medical-
ly Underserved. 

This is the worst disparity present in breast cancer data, 
with the discrepancy in rates not improving during a 
period of over 20 years, she explained.

“We know that a big part of the reason [for this disparity] 
is access to care, and by that, I mean true access, which 
takes into account everything from economics, being able 

to get there, to how physicians and other providers treat a person and commu-
nicate,” she said. “But it’s not only that, there are other differences too.”

Palmer explained that the data show differences in the occurrence of tumor 
subtypes between White and Black women as well. 

“We’re all aware that triple-negative breast cancer [TNBC]—which is the most 
aggressive, occurs at younger ages, and is more difficult to treat—occurs at least 

twice as often on average among Black women [than] in any other group in 
the United States,” Palmer said. “22% of the tumors in Black women are triple 
negative versus 10% to 12% in the other [population] groups. So having more 
of these aggressive tumors will necessarily lead to more mortality, which then 
brings me to the question: Why is there more [TNBC in Black women]?”

This is a question many in the field have been working to answer for some 
time, Palmer said. She noted that the answer is likely multifactorial, with some 
causes that are biological and perhaps even genetically derived. 

Several investigators are assessing the issue with varying lenses. For exam-
ple, Lisa A. Newman, MD, MPH, FACS, FASCO, FSSO, chief of the Section of 
Breast Surgery at NewYork-Presbyterian/Weill Cornell Medical Center and 
Weill Cornell Medicine, and leader of the multidisciplinary breast oncology 
programs at NewYork-Presbyterian David H. Koch Center, is an investigator 
working to assess patterns of breast cancer subtypes in different regions of 
Africa. Additionally, looking at data within the United States, Melissa B. Davis, 
PhD, has been investigating evolutionarily conserved genetic variants that 
play a role in the immune system. Based on the data Newman and Davis have 
presented, Palmer concurred that biology does seem to be a part of the picture 
in terms of risk factors.

She noted there are also behavioral differences that differ across culturally 
defined groups in the United States that may be contributing to the disparity 
in breast cancer rates among Black women versus other population groups. 
In particular, a diet high in fruits and vegetables has been shown to reduce 
the risk of estrogen receptor–negative (ER–) breast cancer and TNBC. As diets 
and access to healthy food can differ across populations, diet may be another 
contributing factor in the different rates, Palmer said.

Additionally, breastfeeding has been found to be an important protector 
against TNBC, Palmer noted. For a multitude of reasons related to the 
history of Black women in the United States, Black women are often less 
likely to breastfeed.

“So my team and others have been doing work on these factors. But then 
I also feel we need to go beyond just these individual factors, which leads us 
to some social factors, neighborhood-level factors, and in particular stress,” 
Palmer said. “Stress is another factor that, in some ways, disproportionately 
affects Black individuals in this country because of the anti-Black racism that 
exists, which has [been] shown to have one of the most powerful effects on 
people. That was the reason for this work that we began doing.” 

Experiencing stress can be a good thing in certain situations in which it may 
positively affect behavior. However, chronic stress has significant negative 
impacts on the body.

“Things get overburdened in both the sympathetic nervous system and the 
hypothalamic pituitary adrenal system. Then different biomarkers that are 
involved in inflammation, depression, and the immune system come into play 
more,” Palmer said. “That leads to a cascade of events with possible epigenetic 
modifications playing a role, [as well as] telomere shortening, and all of that 
can lead to cancer development, including possibly breast cancer.”

”A neighborhood that lacks safety can be more 
stressful to live in. Also, [findings from] randomized 
trials of different communities that changed the 
environment of similar housing so that one sees a lot 
of greenery and the other doesn’t have shown that 
[greenery] has a real impact on mental health and well-
being. So a lack of green space can have an effect.”  

—Julie R. Palmer , ScD, MPH,
Karin Grunebaum Cancer Research Professor,

Boston University School of Medicine 
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Additionally, the characteristics of a neighborhood can be a contributing 
factor to chronic stress. These include low neighborhood socioeconomic status 
(NSES), concentrations of disadvantaged individuals, neighborhood violence, 
lack of green spaces, and lack of social cohesion, as well as loud noises and 
associated difficulties with sleeping.

“A neighborhood that lacks safety can be a more stressful place to live in. 
Also, [findings from] randomized trials of different communities that changed 
the environment of similar housing so that one sees a lot of greenery and the 
other doesn’t have shown that [greenery] has a real impact on mental health 
and well-being. So a lack of green space can have an effect,” Palmer said. “Then 
simply the noise that is more likely to be a problem in disadvantaged neighbor-
hoods can lead to sleep problems, which also leads to more stress.”

To evaluate the impact of neighborhood factors that may contribute to 
chronic stress, Palmer explained it was necessary to geocode addresses (con-
verting addresses into geographic coordinates). Investigators placed a number 
on every address associated with a patient included for assessment. That 
number, which corresponds to either a house or housing unit, can then be 
linked to other databases that provide information about the characteristics of 
the people who live in a certain area within which that number exists. 

“The best sources of data for these types of neighborhood variables I’m 
interested in are the ones that relate to social and economic conditions [that] 
come from the US Census Bureau—the long form ones which most of us have 
probably never filled out,” Palmer said.

With these data, Palmer and her colleagues worked to develop scores repre-
senting either neighborhood disadvantage or NSES based on different variables. 
For example, Palmer explained that when looking at the National Cancer In-
stitute’s Surveillance, Epidemiology, and End Results (SEER) Program data, the 
investigators identified where individuals included in the SEER data set were 
living, and that’s the score the investigators would use for their assessment.

“So the analysis we did was in the Black Women’s Health Study. This study 
has been going on now for over 27 years, with the same 59,000 women who 
enrolled back in 1995. Not everyone is still filling out the questionnaires, but a 
very large proportion is,” Palmer said. “There’s a lot of data in there on individ-
ual-level factors. We also have geocoded addresses for every 2 years throughout 
the time [period] and then linked to those 2 databases.”

When the study began, participants’ median age was 38 years, and their resi-
dence spread throughout the country, Palmer explained. The investigators then 
learned of new breast cancer cases through self-reporting in these biannual 
questionnaires, but also through linkage with 24 state cancer registries in states 
in which most participants lived. Palmer noted that for patients who are lost 
to follow-up, they would also link to a national death index to find out about 
rates of mortality.

When breaking up the compiled data for analysis, the investigators first 
looked at the variable of neighborhood concentrated disadvantage. They then 
used a continuous score for each person and divided it into quartiles. 

“We were comparing women who lived in the highest-quartile disadvantaged 
[area], so those are the ones in the most disadvantaged neighborhood, versus 
those in the lowest quartile,” Palmer said. 

Palmer explained that the data showed a statistically significant increase 
in incidence of ER– breast cancer in the most disadvantaged neighborhoods. 
Specifically, high levels of neighborhood adversity were associated with a 25% 
increased risk of both ER– breast cancer and TNBC.

“Given that US Black women, regardless of their own education or income, 
are more likely to reside in disadvantaged neighborhoods, this factor may 
contribute to racial disparities in incidence of ER– breast cancer and TNBC,” 
Palmer said.  ◆

Alana Hippensteele is a managing editor for Pharmacy Times®  in hich this article first appeared.
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NIH Explores New Field of Liberation Data 
Science in All of Us Research Program
Alana Hippensteele

THROUGH THE ALL OF US RESEARCH PROGRAM at the National Institutes 
of Health (NIH), scientists are able to get data into the hands of community 
members outside the health care field, explained Karriem Watson, DHSc, 
MS, MPH, chief engagement officer of the All of Us Research Program at NIH, 
during a presentation at the 15th American Association for Cancer Research 
Conference on the Science of Cancer Health Disparities in Racial/Ethnic 
Minorities and the Medically Underserved.1 The All of Us Research Program 
encourages public access and knowledge of the public’s own data to better 
assess the implications on the public’s own communities. 

Watson explained that in Chicago, health disparities and life expectancy gaps 
have been broad topics of discussion among health care professionals and com-
munity members for many years. However, many elected officials in the city 
who made decisions that could impact these health issues remained unaware 
of the disparities in cancer incidence and outcomes and the impact on their 
communities. Further, these officials were the ones making decision regarding 
the allocation of government support and assistance for health care needs. 

To better educate these elected officials on the incidence of cancer and its 
impact in the city, Watson and his colleagues worked to bring these data to 
the attention of elected officials. Further, the researchers helped explain and 
analyze the data and the implications for their communities in laymen’s terms.

“When you [give these] data...to communities and not only encourage them 
to utilize [the data], but also make your faculty and staff accessible to those 
communities to help them navigate and understand that data—that’s really 
what we like to think of as liberation data science,” Watson said.

As the All of Us Research Program continues to work to provide a broader data 
set for the purposes of public access, Watson explained that the goal is to enroll 
a million or more individuals across the United States over the next 10 years.

“We’re right at about 523,000 people enrolled today, and of those, about 
372,000 participants have donated data that allow us to do a truly deep dive,” 

Watson said. “Then 80% of those in the 372,000 are in 
underrepresented groups in biomedical research, and 45% 
of those are self-identified racial and ethnic minorities.” 

To access these data, Watson explained that 3 levels are 
available. The first level is the public tier that is available to 
anyone with digital access, which Watson acknowledged as 
a potential limitation for universal applicability. 

“So we use that term ‘anyone,’ but that’s contextualized,” 
Watson said. “It’s available to anyone with internet access. 

And it’s available to those that are able to look and understand the electronic 
health record (EHR) and see aggregated data about what conditions we have.” 

Watson also noted that at the public tier, people can look at the research project 
directory. He explained this is particularly important for those in the community 
who donate their data because they are able to then see how that information 
is being used for research purposes. Additionally, the public can see specifically 
what types of questions researchers are asking in reference to the use of their data. 

“This is something that we’re really excited about,” Watson said. 
Additional tiers available for access to the All of Us Research Program data 

set include the register tier data and the control tier data, which can supply 
information specific to the needs of each tier level. 

“So for example, at the register tier data, we have information from our 
surveys,” Watson said. 

“We recently launched a social terms of health survey and a survey on 
COVID-19, where we asked questions about discrimination, questions about 
food insecurity, questions about social isolation as a result of the pandemic. 
And imagine that data coupled with EHR data from over 270,000 participants 
and physical measures, and even data like wearables.” »
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Due to the access limitation of wearables as a measurement method, Watson 
explained that the All of Us Research Program donated wearables to popula-
tions who don’t typically get to participate in studies of this kind to broaden the 
medical data collected.

In the next access tier at the control tier level, Watson noted that the program 
gathered not only what is available at the register tier, but expanded it further 
to include spending demographics, unshipped event dates, and genomic data 
derived from whole-genome sequencing. Additionally, Watson explained the 
program will soon also be able to provide 3-digit zip code data as well at the 
control tier access level, with more than 24,300 health conditions and over 
15,300 unique lab values.

“Today, we have about 42,000 of our participants who have identified 
in their EHR that they have been diagnosed with cancer. That’s 18% of our 
participants living with cancer or having a diagnosis of cancer,” Watson said. 

“You think about some of the top cancers, like skin cancer, breast cancer, 
prostate cancer, colorectal, and lung. From these projects, we have over 2000 
projects in our research tier registry. These are just a snapshot of 162 that are 
looking at the intersectionality of cancer, asking questions like the impact 
of nutrition and physical fitness on prostate cancer, social determinants on 
colorectal cancer, breast cancer genomic variants, and then personal family 
history of cancer.” ◆

Alana Hippensteele is a managing editor for Pharmacy Times®  here this article first appeared.
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AACR Progress Report Highlights New Drugs Along With Disparities, 
Challenges of O esity, Aging Population
Mary Caffrey

THE PAST YEAR HAS BROUGHT plenty of good news: 8 new anti-
cancer therapies, 10 new uses for existing drugs, and 2 new diagnostic 
imaging agents, according to American Association for Cancer Research 
(AACR). More people than ever in the United States are living after 
being treated for cancer—18 million.1

The rate of cancer mortality continues to fall, tumbling 2.3% between 
2016 and 2019. Overall, the age-adjusted US cancer death rate fell 32% 
from 1991 to 2019.2

Yet, as noted in AACR’s annual Cancer Progress Report, cancer 
remains a top killer, claiming more than 600,000 lives each year in the 
United States. Disparities in who gets cancer—and who gets access to 
the best care—remain “a pervasive public health problem,” according 
to the report released September 21, 2022, which covered data from 
August 1, 2021, to July 31, 2022.3

This year’s report came with a new warning: The Supreme Court 
decision and subsequent actions by states to restrict reproductive rights 
will have “serious detrimental effects” on health care that could affect 
patients with cancer. A statement released with the report warns that 
cancer treatments could be withheld if they might affect a pregnancy, 
causing isease to rogress  ma ing it more ifficult to treat an  more 
likely to threaten the life of the woman.”

Failure to prevent cancer or ensure that equitable treatment exacts 
a toll, both in human and economic terms, the report states. Direct 
medical costs for cancer care in the United States “were estimated to 
be $183 billion in 2015, the last year for which these data are currently 
available; this cost is projected to increase to $246 billion by 2030.”

Despite all the advances in treating cancer, AACR said the need to 
prevent disease is urgent because the cancer burden will rise with an aging 
population. Tremendous progress has been made in reducing smoking 
and increasing breast cancer screening, but there are troubling signs: 
uptake of vaping by teens and suboptimal rates of lung cancer screening.1

Based on current trends, the report states, the number of new cancer 
cases each year will reach 2.3 million by 2040, with 80% occurring 

among those 55 years and older. The report highlights the vulnerability 
of those living HIV if they develop cancer as they age; more than half 
(57%) will occur among those at least aged 65 years, and this segment 
of the population will grow from 54.1 million in 2019 to 81 million in 
2040, according to the report.

Support for Research and Regulatory Activity
Overall, the report connects the long-term, bipartisan congressional 
investment in cancer research with the remarkable advances in 
treatments and improved outcomes. AACR leaders call for continued 
funding for basic research, not only to develop therapeutics, but also to 
e an  use of artificial intelligence in cancer etection an  to o more 
to un erstan  the hysical  sychosocial  an  financial effects of cancer 
on survivors. AACR called on Congress to consider tax policies that 
encourage philanthropic support for cancer groups.

“Basic research discoveries have driven the remarkable advances that 
we’ve seen in cancer medicine in recent years,” AACR President Lisa M. 
Coussens, PhD, FAACR, said in the report. “Targeted therapies, immuno-
therapy, and other new therapeutic approaches being applied clinically all 
stem from fundamental discoveries in basic science. Investment in cancer 
science, as well as support for science education at all levels, is absolutely 
essential to drive the next wave of discoveries and accelerate progress.”

Among the therapeutic advances that the AACR highlighted were the 
following FDA approvals:

• belzutifan (Welireg) for cancers associated with von Hippel–
Lindau disease;

• a new immune checkpoint inhibitor, relatlimab-rmbw, in combina-
tion with nivolumab (Opdualag) treat melanoma;

• asciminib cembli  a first in class inhibitor of the  inase 
activity of the BCR-ABL1 fusion protein, to treat chronic myeloge-
nous leukemia; and

continued
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• zanubrutinib (Brukinsa), which inhibits an enzyme necessary for 
proliferation of B cells, to treat Waldenström macroglobulinemia 
and marginal zone lymphoma.

In a Call to Action section of the report, AACR praised the relaunch of 
ancer oonshot an  also sought s ecifi c a ro riations in a number 

of areas, including reauthorization and funding of the Childhood 
Cancer Survivorship, Treatment, Access, and Research Act ($30 million); 
the Childhood Cancer Data Initiative ($50 million); the CDC Division 
of Cancer Prevention and Control ($462.6 million); and the FDA’s 
critical regulatory science efforts, with an increase of $318 million 
($3.653 billion total).

Disparities
The report notes that overall progress in survival is uneven, and some 
types of cancer are on the rise, especially those that appear to be 
related to obesity such as kidney, pancreatic, and uterine cancer. Fatty 
tissue in women who are overweight is known to release estrogen that 
can increase the risk of uterine cancer. Between 2000 and 2018, the 
report states, the greatest increased incidence in pancreatic cancer was 
seen among women aged 15 to 34 years. Cases of colorectal cancer 
among young adults are also on the rise.

Cancer disparities are sharp between certain US populations, 
“including racial and ethnic minorities and several other medically 
un erser e  grou s who  ha e not benefi te  e ually from the a ances 
against cancer,” the report states. Social determinants of health, such as 
lac  of housing  income ifferences  lac  of e ucation  an  ina e uate 
or lack of health coverage, all serve as barriers to receiving the best avail-
able care. For example, AACR called for reducing barriers for children on 
Medicaid by ensuring they can see an out-of-state pediatric specialist.

The report also highlighted passage of laws to improve diversity in 
clinical trials  inclu ing the i ersifying n estigations ia uitable 

Research Studies for Everyone Trials Act to improve enrollment 
of minority populations in clinical trials, and the Diverse and 

uitable artici ation in linical rials ct. he secon  act re uires 
the FDA to issue trial enrollment rules for drug sponsors, so that 
patient populations in clinical trials will more closely match the 
populations with disease.

Challenges Remain
AACR’s report concludes with an overview of the work ahead. “Despite 
the major progress that is being made against cancer…there are several 
areas in cancer research and patient care that need to be addressed in 
order to provide opportunities for further advances,” the report states.

“Racial and ethnic minorities and medically underserved population 
groups in the United States continue to shoulder a disproportionate 
burden of cancer. The epidemic of obesity in US adults and youth 
and that of e-cigarette use in the US youth [continues] to threaten 
the progress made against cancer. Awareness of and adherence to 
routine cancer screening continue to be suboptimal. Participation and 

i ersity in clinical trials that are re  ecti e of the  cancer bur en 
continue to be minimal.

“Financial burden of a cancer diagnosis on those directly affected 
by it, as well as on the US economy, continues to be substantial. And 
while cancer screening and clinical trials—both of which were severely 
impacted by COVID-19—are returning to prepandemic levels, the 
full impact of the pandemic on cancer research and patient care 
remains to be seen.” ◆
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ET=endocrine therapy; HER2−=human epidermal growth factor receptor 2–negative; HR+=hormone 
receptor–positive.
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AND
4+ nodes OR 1-3 nodes with 

Grade 3 disease or tumor size ≥5 cm

Consider Verzenio for your patients with

NODE-POSITIVE
DISEASE

Ki-67
≥20%

APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED 
CLINICAL AND PATHOLOGICAL RISK FACTORS (n=2,003)1

4+ nodes OR 1-3 nodes 
Grade 3 disease 

Consider Verzenio for your patients with

NODE-POSITIVE

APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED 
CLINICAL AND PATHOLOGICAL RISK FACTORS (

IDFS=invasive disease–free survival; 
SoC=standard of care.

monarchE was a phase III clinical trial that 
enrolled 5,637 peri- and postmenopausal 
adult women and men with HR+, HER2−, 
node-positive EBC at high risk of recurrence. 
High risk was defi ned as 4+ positive nodes, 
or 1-3 positive nodes with Grade 3 disease 
or tumor size ≥5 cm (central Ki-67 testing 
was conducted retrospectively for patients 
with untreated breast tissue samples), or 1-3 
positive nodes with Ki-67 ≥20%. All patients 
completed primary treatment prior to 1:1 
randomization to receive either 150-mg, 
twice-daily Verzenio plus SoC ET or SoC ET 
alone for 2 years. ET continued through 5-10 
years as clinically indicated. The primary 
endpoint was IDFS.1,2

SELECT IMPORTANT SAFETY INFORMATION  (cont’d)
Grade ≥3 increases in alanine aminotransferase (ALT) (2 to 6%) and aspartate aminotransferase (AST) (2 to 3%) were reported in 
patients receiving Verzenio. Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to 
onset of Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. The 
median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to Grade <3 ranged from 
11 to 15 days. 

Monitor liver function tests (LFTs) prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, monthly for the next 2 
months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in starting treatment cycles is 
recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 4 hepatic transaminase elevation.

Please see Select Important Safety Information throughout and Brief Summary 
of full Prescribing Information for Verzenio on the following pages.

Verzenio: FDA-APPROVED
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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CLINICAL AND PATHOLOGICAL RISK FACTORS (n=2,003)1
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Grade 3 disease 

Consider Verzenio for your patients with

NODE-POSITIVE

APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED 
CLINICAL AND PATHOLOGICAL RISK FACTORS (

IDFS=invasive disease–free survival; 
SoC=standard of care.

monarchE was a phase III clinical trial that 
enrolled 5,637 peri- and postmenopausal 
adult women and men with HR+, HER2−, 
node-positive EBC at high risk of recurrence. 
High risk was defi ned as 4+ positive nodes, 
or 1-3 positive nodes with Grade 3 disease 
or tumor size ≥5 cm (central Ki-67 testing 
was conducted retrospectively for patients 
with untreated breast tissue samples), or 1-3 
positive nodes with Ki-67 ≥20%. All patients 
completed primary treatment prior to 1:1 
randomization to receive either 150-mg, 
twice-daily Verzenio plus SoC ET or SoC ET 
alone for 2 years. ET continued through 5-10 
years as clinically indicated. The primary 
endpoint was IDFS.1,2

SELECT IMPORTANT SAFETY INFORMATION  (cont’d)
Grade ≥3 increases in alanine aminotransferase (ALT) (2 to 6%) and aspartate aminotransferase (AST) (2 to 3%) were reported in 
patients receiving Verzenio. Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to 
onset of Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. The 
median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to Grade <3 ranged from 
11 to 15 days. 

Monitor liver function tests (LFTs) prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, monthly for the next 2 
months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in starting treatment cycles is 
recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 4 hepatic transaminase elevation.

Please see Select Important Safety Information throughout and Brief Summary 
of full Prescribing Information for Verzenio on the following pages.

Verzenio: FDA-APPROVED
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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≥

Verzenio: The only CDK4 & 6 inhibitor to reduce 
risk of recurrence in combination with ET 1,7-9

* Statistical signifi cance was achieved for this 
subpopulation earlier at the fi nal IDFS analysis. 
The result in this post hoc analysis cannot be 
interpreted as statistically signifi cant.1

OS was immature. A total of 95 (4.7%) 
patients had died. Long-term follow-up 
is planned.1,2

This post hoc effi cacy analysis was 
performed at a median follow-up of 27.1 months. 
Additional exploratory analyses were performed 
at this time; effi cacy results for the subpopulation 
with high-risk clinicopathological features and 
Ki-67 
≥20% are provided.3*

HR=hazard ratio; OS=overall survival.

SELECT IMPORTANT SAFETY INFORMATION (cont’d)
Venous thromboembolic events (VTE) were reported in 2 to 5% of patients across three clinical trials in 
3559 patients treated with Verzenio (monarchE, MONARCH 2, MONARCH 3). VTE included deep vein 
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian 
and axillary vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to VTE have 
been reported in patients treated with Verzenio.

Verzenio has not been studied in patients with early breast cancer who had a history of VTE. Monitor 
patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically 
appropriate. Dose interruption is recommended for EBC patients with any grade VTE and for MBC patients 
with a Grade 3 or 4 VTE.

Verzenio can cause fetal harm when administered to a pregnant woman, based on fi ndings from animal 
studies and the mechanism of action. In animal reproduction studies, administration of abemaciclib to 
pregnant rats during the period of organogenesis caused teratogenicity and decreased fetal weight at 
maternal exposures that were similar to the human clinical exposure based on area under the curve (AUC) 
at the maximum recommended human dose. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective contraception during treatment with Verzenio 
and for 3 weeks after the last dose. Based on fi ndings in animals, Verzenio may impair fertility in males 
of reproductive potential. There are no data on the presence of Verzenio in human milk or its effects on 
the breastfed child or on milk production. Advise lactating women not to breastfeed during Verzenio
treatment and for at least 3 weeks after the last dose because of the potential for serious 
adverse reactions in breastfed infants. 

At 3 years, Verzenio reduced the risk
of recurrence by more than a third1

86.1% of patients remained 
recurrence-free with Verzenio plus ET 

vs 79.0% with ET alone.1

The number of events at the time 
of analysis was 104 with Verzenio plus ET vs 

158 with ET alone.1

See the breakthrough results at 
VerzenioData.com/EBC

Verzenio: FDA-APPROVED
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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SELECT IMPORTANT SAFETY INFORMATION (cont’d)

The most common adverse reactions (all grades, ≥10%) observed in monarchE for Verzenio plus tamoxifen or an aromatase inhibitor 
vs tamoxifen or an aromatase inhibitor, with a difference between arms of ≥2%,  were diarrhea (84% vs 9%), infections (51% vs 39%), 
neutropenia (46% vs 6%),  fatigue (41% vs 18%),  leukopenia (38% vs 7%),  nausea (30% vs 9%), anemia (24% vs 4%),  headache (20% vs 
15%), vomiting (18% vs 4.6%), stomatitis (14% vs 5%), lymphopenia (14% vs 3%), thrombocytopenia (13% vs 2%), decreased appetite (12% 
vs 2.4%), ALT increased (12% vs 6%), AST increased (12% vs 5%), dizziness (11% vs 7%), rash (11% vs 4.5%), and alopecia (11% vs 2.7 %).

The most frequently reported ≥5% Grade 3 or 4 adverse reaction that occurred in the Verzenio arm vs the tamoxifen or an aromatase 
inhibitor arm of monarchE were neutropenia (19.6% vs 1%), leukopenia (11% vs <1%), diarrhea (8% vs 0.2%), and lymphopenia (5% vs <1%).

Lab abnormalities (all grades; Grade 3 or 4) for monarchE in ≥10% for Verzenio plus tamoxifen or an aromatase inhibitor with a 
difference between arms of ≥2% were increased serum creatinine (99% vs 91%; .5% vs <.1%), decreased white blood cells (89% vs 28%; 
19.1% vs 1.1%), decreased neutrophil count (84% vs 23%; 18.7% vs 1.9%), anemia (68% vs 17%; 1% vs .1%), decreased lymphocyte count 
(59% vs 24%; 13.2 % vs 2.5%), decreased platelet count (37% vs 10%; .9% vs .2%), increased ALT (37% vs 24%; 2.6% vs 1.2%), increased 
AST (31% vs 18%; 1.6% vs .9%), and hypokalemia (11% vs 3.8%; 1.3% vs 0.2%).

Strong and moderate CYP3A inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically meaningful 
extent and may lead to increased toxicity. Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of 
abemaciclib by up to 16-fold. In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the 
Verzenio dose to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have had 
a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the Verzenio dose to 50 mg twice daily with concomitant 
use of strong CYP3A inhibitors. If a patient taking Verzenio discontinues a strong CYP3A inhibitor, increase the Verzenio dose (after 3 to 
5 half-lives of the inhibitor) to the dose that was used before starting the inhibitor. With concomitant use of moderate CYP3A inhibitors, 
monitor for adverse reactions and consider reducing the Verzenio dose in 50 mg decrements. Patients should avoid grapefruit products. 

Avoid concomitant use of strong or moderate CYP3A inducers and consider alternative agents. Coadministration of strong or 
moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its active metabolites and may lead to reduced 
activity. 

With severe hepatic impairment (Child-Pugh C), reduce the Verzenio dosing frequency to once daily. The pharmacokinetics of Verzenio 
in patients with severe renal impairment (CLcr <30 mL/min), end stage renal disease, or in patients on dialysis is unknown. No dosage 
adjustments are necessary in patients with mild or moderate hepatic (Child-Pugh A or B) and/or renal impairment (CLcr ≥30-89 mL/min). 

Please see Select Important Safety Information throughout 
and Brief Summary of full Prescribing Information for Verzenio 
on the following pages.
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SELECT IMPORTANT SAFETY INFORMATION (cont’d)

The most common adverse reactions (all grades, ≥10%) observed in monarchE for Verzenio plus tamoxifen or an aromatase inhibitor 
vs tamoxifen or an aromatase inhibitor, with a difference between arms of ≥2%,  were diarrhea (84% vs 9%), infections (51% vs 39%), 
neutropenia (46% vs 6%),  fatigue (41% vs 18%),  leukopenia (38% vs 7%),  nausea (30% vs 9%), anemia (24% vs 4%),  headache (20% vs 
15%), vomiting (18% vs 4.6%), stomatitis (14% vs 5%), lymphopenia (14% vs 3%), thrombocytopenia (13% vs 2%), decreased appetite (12% 
vs 2.4%), ALT increased (12% vs 6%), AST increased (12% vs 5%), dizziness (11% vs 7%), rash (11% vs 4.5%), and alopecia (11% vs 2.7 %).

The most frequently reported ≥5% Grade 3 or 4 adverse reaction that occurred in the Verzenio arm vs the tamoxifen or an aromatase 
inhibitor arm of monarchE were neutropenia (19.6% vs 1%), leukopenia (11% vs <1%), diarrhea (8% vs 0.2%), and lymphopenia (5% vs <1%).

Lab abnormalities (all grades; Grade 3 or 4) for monarchE in ≥10% for Verzenio plus tamoxifen or an aromatase inhibitor with a 
difference between arms of ≥2% were increased serum creatinine (99% vs 91%; .5% vs <.1%), decreased white blood cells (89% vs 28%; 
19.1% vs 1.1%), decreased neutrophil count (84% vs 23%; 18.7% vs 1.9%), anemia (68% vs 17%; 1% vs .1%), decreased lymphocyte count 
(59% vs 24%; 13.2 % vs 2.5%), decreased platelet count (37% vs 10%; .9% vs .2%), increased ALT (37% vs 24%; 2.6% vs 1.2%), increased 
AST (31% vs 18%; 1.6% vs .9%), and hypokalemia (11% vs 3.8%; 1.3% vs 0.2%).

Strong and moderate CYP3A inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically meaningful 
extent and may lead to increased toxicity. Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of 
abemaciclib by up to 16-fold. In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the 
Verzenio dose to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have had 
a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the Verzenio dose to 50 mg twice daily with concomitant 
use of strong CYP3A inhibitors. If a patient taking Verzenio discontinues a strong CYP3A inhibitor, increase the Verzenio dose (after 3 to 
5 half-lives of the inhibitor) to the dose that was used before starting the inhibitor. With concomitant use of moderate CYP3A inhibitors, 
monitor for adverse reactions and consider reducing the Verzenio dose in 50 mg decrements. Patients should avoid grapefruit products. 

Avoid concomitant use of strong or moderate CYP3A inducers and consider alternative agents. Coadministration of strong or 
moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its active metabolites and may lead to reduced 
activity. 

With severe hepatic impairment (Child-Pugh C), reduce the Verzenio dosing frequency to once daily. The pharmacokinetics of Verzenio 
in patients with severe renal impairment (CLcr <30 mL/min), end stage renal disease, or in patients on dialysis is unknown. No dosage 
adjustments are necessary in patients with mild or moderate hepatic (Child-Pugh A or B) and/or renal impairment (CLcr ≥30-89 mL/min). 

Please see Select Important Safety Information throughout 
and Brief Summary of full Prescribing Information for Verzenio 
on the following pages.
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Brief Summary: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE 

VERZENIO® (abemaciclib) is indicated:
•  in combination with endocrine therapy (tamoxifen or an aromatase inhibitor) for the adjuvant treatment of adult patients

with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-positive, early 
breast cancer at high risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS

Diarrhea

Severe diarrhea associated with dehydration and infection occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, diarrhea occurred in 81% to 90% of patients who received VERZENIO. 
Grade 3 diarrhea occurred in 8% to 20% of patients receiving VERZENIO.

Most patients experienced diarrhea during the first month of VERZENIO treatment. The median time to onset of the first 
diarrhea event ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 
11 days and 5 to 8 days, respectively. Across trials, 19% to 26% of patients with diarrhea required a VERZENIO dose 
interruption and 13% to 23% required a dose reduction.

Instruct patients to start antidiarrheal therapy such as loperamide at the first sign of loose stools, increase oral fluids, 
and notify their healthcare provider for further instructions and appropriate follow up. For Grade 3 or 4 diarrhea, or 
diarrhea that requires hospitalization, discontinue VERZENIO until toxicity resolves to ≤Grade 1, and then resume 
VERZENIO at the next lower dose.

Neutropenia

Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, neutropenia occurred in a 37% to 46% of patients receiving VERZENIO. A 
Grade ≥3 decrease in neutrophil count (based on laboratory findings) occurred in 19% to 32% of patients receiving 
VERZENIO. Across trials, the median time to the first episode of Grade ≥3 neutropenia ranged from 29 days to 33 days, 
and the median duration of Grade ≥3 neutropenia ranged from 11 days to 16 days.

Febrile neutropenia has been reported in <1% of patients exposed to VERZENIO across trials. Two deaths due to neutropenic 
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of fever to their healthcare provider.

Monitor complete blood counts prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly for 
the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in starting treatment cycles is 
recommended for patients who develop Grade 3 or 4 neutropenia.

Interstitial Lung Disease (ILD) or Pneumonitis

Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated with 
VERZENIO and other CDK4/6 inhibitors. In VERZENIO-treated patients in early breast cancer (monarchE, N=2791), 3% 
of patients experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In 
VERZENIO-treated patients in advanced or metastatic breast cancer (N=900) (MONARCH 1, MONARCH 2, MONARCH 3), 
3.3% of VERZENIO-treated patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal 
outcomes. Additional cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported.

Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. Symptoms may include hypoxia, cough, 
dyspnea, or interstitial infiltrates on radiologic exams. Infectious, neoplastic, and other causes for such symptoms 
should be excluded by means of appropriate investigations.

Dose interruption or dose reduction is recommended for patients who develop persistent or recurrent Grade 2 ILD or 
pneumonitis. Permanently discontinue VERZENIO in all patients with Grade 3 or 4 ILD or pneumonitis.

Hepatotoxicity

Grade ≥3 ALT (2% to 6%) and AST (2% to 3%) were reported in patients receiving VERZENIO.

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to onset of 
Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. 
The median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to 
Grade <3 ranged from 11 to 15 days.

Monitor liver function tests (LFTs) prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly 
for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in 
starting treatment cycles is recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 
Grade 4 hepatic transaminase elevation.

Venous Thromboembolism

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), venous thromboembolic events 
were reported in 2% to 5% of patients treated with VERZENIO. Venous thromboembolic events included deep vein 
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian and axillary 
vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to venous thromboembolism have 
been reported in patients treated with VERZENIO.

VERZENIO has not been studied in patients with early breast cancer who had a history of venous thromboembolism. 
Monitor patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically 
appropriate. Dose interruption is recommended for early breast cancer patients with any grade venous thromboembolic 
event and for advanced or metastatic breast cancer patients with a Grade 3 or 4 venous thromboembolic event.

Embryo-Fetal Toxicity

Based on findings from animal studies and the mechanism of action, VERZENIO can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of abemaciclib to pregnant rats 
during the period of organogenesis caused teratogenicity and decreased fetal weight at maternal exposures that 
were similar to the human clinical exposure based on area under the curve (AUC) at the maximum recommended 
human dose.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with VERZENIO and for 3 weeks after the last dose.

ADVERSE REACTIONS

Clinical Studies Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates 
observed in practice.

The safety population described in the Warnings and Precautions reflect exposure to VERZENIO in 3691 patients from 
four clinical trials: monarchE, MONARCH 1, MONARCH 2, and MONARCH 3. The safety population includes exposure 
to VERZENIO as a single agent at 200 mg twice daily in 132 patients in MONARCH 1 and to VERZENIO at 150 mg 
twice daily in 3559 patients administered in combination with fulvestrant, tamoxifen, or an aromatase inhibitor in 
monarchE, MONARCH 2, and MONARCH 3. The median duration of exposure ranged from 4.5 months in MONARCH 1 
to 24 months in monarchE. The most common adverse reactions (incidence ≥20%) across clinical trials were: diarrhea, 
neutropenia, nausea, abdominal pain, infections, fatigue, anemia, leukopenia, decreased appetite, vomiting, headache, 
alopecia, and thrombocytopenia.

Early Breast Cancer

monarchE: VERZENIO in Combination with Tamoxifen or an Aromatase Inhibitor as Adjuvant Treatment

Adult patients with HR-positive, HER2-negative, node-positive early breast cancer at a high risk of recurrence

The safety of VERZENIO was evaluated in monarchE, a study of 5591 adult patients receiving VERZENIO plus endocrine 
therapy (tamoxifen or an aromatase inhibitor) or endocrine therapy (tamoxifen or an aromatase inhibitor) alone. 
Patients were randomly assigned to receive 150 mg of VERZENIO orally, twice daily, plus tamoxifen or an aromatase 
inhibitor, or tamoxifen or an aromatase inhibitor, for two years or until discontinuation criteria were met. The median 
duration of VERZENIO treatment was 24 months.

The most frequently reported (≥5%) Grade 3 or 4 adverse reactions were neutropenia, leukopenia, diarrhea, and 
lymphopenia.

Fatal adverse reactions occurred in 0.8% of patients who received VERZENIO plus endocrine therapy (tamoxifen or 
an aromatase inhibitor), including: cardiac failure (0.1%), cardiac arrest, myocardial infarction, ventricular fibrillation, 
cerebral hemorrhage, cerebrovascular accident, pneumonitis, hypoxia, diarrhea and mesenteric artery thrombosis 
(0.03% each).

Permanent VERZENIO treatment discontinuation due to an adverse reaction was reported in 19% of patients receiving 
VERZENIO, plus tamoxifen or an aromatase inhibitor. Of the patients receiving tamoxifen or an aromatase inhibitor, 
1% permanently discontinued due to an adverse reaction. The most common adverse reactions leading to VERZENIO 
discontinuations were diarrhea (5%), fatigue (2%), and neutropenia (0.9%).

Dose interruption of VERZENIO due to an adverse reaction occurred in 62% of patients receiving VERZENIO plus 
tamoxifen or aromatase inhibitors. Adverse reactions leading to VERZENIO dose interruptions in ≥5% of patients were 
diarrhea (20%), neutropenia (16%), leukopenia (7%), and fatigue (5%).

Dose reductions of VERZENIO due to an adverse reaction occurred in 44% of patients receiving VERZENIO plus 
endocrine therapy (tamoxifen or an aromatase inhibitor). Adverse reactions leading to VERZENIO dose reductions in 
≥5% were diarrhea (17%), neutropenia (8%), and fatigue (5%).

The most common adverse reactions reported (≥20%) in the VERZENIO, plus tamoxifen or an aromatase inhibitor, arm 
and ≥2% higher than the tamoxifen or an aromatase inhibitor arm were: diarrhea, infections, neutropenia, fatigue, 
leukopenia, nausea, anemia, and headache. Adverse reactions are shown in Table 1 and laboratory abnormalities are 
shown in Table 2.

Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase  
Inhibitor [with a Difference between Arms of ≥2%] in monarchE

VERZENIO Plus 
Tamoxifen or an 

Aromatase Inhibitor
N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Gradesa

%
Grade 3

%
Grade 4

%
All Gradesb

%
Grade 3

%
Grade 4

%
Gastrointestinal Disorders

Diarrhea 84 8 0 9 0.2 0
Nausea 30 0.5 0 9 <0.1 0
Vomiting 18 0.5 0 4.6 0.1 0
Stomatitisc 14 0.1 0 5 0 0

Infections and Infestations
Infectionsd 51 4.9 0.6 39 2.7 0.1

General Disorders and Administration Site Conditions
Fatiguee 41 2.9 0 18 0.1 0

Nervous System Disorders
Headache 20 0.3 0 15 0.2 0
Dizziness 11 0.1 0 7 <0.1 0

Metabolism and Nutrition Disorders
Decreased appetite 12 0.6 0 2.4 <0.1 0
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VERZENIO Plus 
Tamoxifen or an 

Aromatase Inhibitor
N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Gradesa

%
Grade 3

%
Grade 4

%
All Gradesb

%
Grade 3

%
Grade 4

%
Skin and Subcutaneous Tissue Disorders

Rashf 11 0.4 0 4.5 0 0
Alopecia 11 0 0 2.7 0 0

a Includes the following fatal adverse reactions: diarrhea (n=1), and infections (n=4)
b Includes the following fatal adverse reactions: infections (n=5)
c Includes mouth ulceration, mucosal inflammation, oropharyngeal pain, stomatitis.
d  Includes all reported preferred terms that are part of the Infections and Infestations system organ class. Most 

common infections (>5%) include upper respiratory tract infection, urinary tract infection, and nasopharyngitis.
e  Includes asthenia, fatigue.
f  Includes exfoliative rash, mucocutaneous rash, rash, rash erythematous, rash follicular, rash generalized, rash 

macular, rash maculo-papular, rash maculovesicular, rash morbilliform, rash papular, rash papulosquamous, rash 
pruritic, rash vesicular, vulvovaginal rash.

Clinically relevant adverse reactions in <10% of patients who received VERZENIO in combination with tamoxifen or an 
aromatase inhibitor in monarchE include:
• Pruritus-9%
• Dyspepsia-8%
•  Nail disorder-6% (includes nail bed disorder, nail bed inflammation, nail discoloration, nail disorder, nail dystrophy, 

nail pigmentation, nail ridging, nail toxicity, onychalgia, onychoclasis, onycholysis, onychomadesis)
• Lacrimation increased-6%
• Dysgeusia-5%
•  Interstitial lung disease (ILD)/pneumonitis-3% (includes pneumonitis, radiation pneumonitis, interstitial lung 

disease, pulmonary fibrosis, organizing pneumonia, radiation fibrosis – lung, lung opacity, sarcoidosis)
•  Venous thromboembolic events (VTEs)-3% (includes catheter site thrombosis, cerebral venous thrombosis, 

deep vein thrombosis, device related thrombosis, embolism, hepatic vein thrombosis, jugular vein occlusion, 
jugular vein thrombosis, ovarian vein thrombosis, portal vein thrombosis, pulmonary embolism, subclavian vein 
thrombosis, venous thrombosis limb)

Table 2: Laboratory Abnormalities (≥10%) in Patients Receiving VERZENIO Plus Tamoxifen or an 
Aromatase Inhibitor [with a Difference between Arms of ≥2%] in monarchE

VERZENIO
Plus Tamoxifen or an 
Aromatase Inhibitor

N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Grades

%
Grade 3

%
Grade 4

%
All Grades

%
Grade 3

%
Grade 4

%
Creatinine increased 99 0.5 0 91 <0.1 0
White blood cell decreased 89 19 <0.1 28 1.1 0
Neutrophil count decreased 84 18 0.7 23 1.6 0.3
Anemia 68 1.0 0 17 0.1 0
Lymphocyte count decreased 59 13 0.2 24 2.4 0.1
Platelet count decreased 37 0.7 0.2 10 0.1 0.1
Alanine aminotransferase increased 37 2.5 <0.1 24 1.2 0
Aspartate aminotransferase increased 31 1.5 <0.1 18 0.9 0
Hypokalemia 11 1.2 0.1 3.8 0.1 0.1

DRUG INTERACTIONS

Effect of Other Drugs on VERZENIO

CYP3A Inhibitors
Strong and moderate CYP3A4 inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically 
meaningful extent and may lead to increased toxicity.

Ketoconazole
Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of abemaciclib by up to 16-fold.

Other Strong CYP3A Inhibitors
In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the VERZENIO dose 
to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have 
had a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the VERZENIO dose to 50 mg 
twice daily with concomitant use of strong CYP3A inhibitors. If a patient taking VERZENIO discontinues a strong CYP3A 
inhibitor, increase the VERZENIO dose (after 3-5 half-lives of the inhibitor) to the dose that was used before starting the 
inhibitor. Patients should avoid grapefruit products.

Moderate CYP3A Inhibitors
With concomitant use of moderate CYP3A inhibitors, monitor for adverse reactions and consider reducing the 
VERZENIO dose in 50 mg decrements, if necessary.

Strong and Moderate CYP3A Inducers
Coadministration of strong or moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its 
active metabolites and may lead to reduced activity. Avoid concomitant use of strong or moderate CYP3A inducers and 
consider alternative agents.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary
Based on findings in animals and its mechanism of action, VERZENIO can cause fetal harm when administered to a 
pregnant woman. There are no available human data informing the drug-associated risk. Advise pregnant women 
of the potential risk to a fetus. In animal reproduction studies, administration of abemaciclib during organogenesis 
was teratogenic and caused decreased fetal weight at maternal exposures that were similar to human clinical 
exposure based on AUC at the maximum recommended human dose (see Data). Advise pregnant women of the 
potential risk to a fetus.

The background risk of major birth defects and miscarriage for the indicated population is unknown. However, the 
background risk in the U.S. general population of major birth defects is 2 to 4% and of miscarriage is 15 to 20% of 
clinically recognized pregnancies.

Data

Animal Data
In an embryo-fetal development study, pregnant rats received oral doses of abemaciclib up to 15 mg/kg/day during 
the period of organogenesis. Doses ≥4 mg/kg/day caused decreased fetal body weights and increased incidence of 
cardiovascular and skeletal malformations and variations. These findings included absent innominate artery and aortic 
arch, malpositioned subclavian artery, unossified sternebra, bipartite ossification of thoracic centrum, and rudimentary 
or nodulated ribs. At 4 mg/kg/day in rats, the maternal systemic exposures were approximately equal to the human 
exposure (AUC) at the recommended dose.

Lactation

Risk Summary
There are no data on the presence of abemaciclib in human milk, or its effects on the breastfed child or on milk 
production. Because of the potential for serious adverse reactions in breastfed infants from VERZENIO, advise lactating 
women not to breastfeed during VERZENIO treatment and for 3 weeks after the last dose.

Females and Males of Reproductive Potential

Based on animal studies, VERZENIO can cause fetal harm when administered to a pregnant woman.

Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating treatment with VERZENIO.

Contraception

Females
Advise females of reproductive potential to use effective contraception during VERZENIO treatment and for 3 weeks 
after the last dose.

Infertility

Males
Based on findings in animals, VERZENIO may impair fertility in males of reproductive potential.

Pediatric Use

The safety and effectiveness of VERZENIO have not been established in pediatric patients.

Geriatric Use

Of the 2791 VERZENIO-treated patients in monarchE, 15% were 65 years of age or older and 2.7% were 75 years of 
age or older.

Of the 900 patients who received VERZENIO in MONARCH 1, MONARCH 2, and MONARCH 3, 38% were 65 years of age 
or older and 10% were 75 years of age or older. The most common adverse reactions (≥5%) Grade 3 or 4 in patients 
≥65 years of age across MONARCH 1, 2, and 3 were: neutropenia, diarrhea, fatigue, nausea, dehydration, leukopenia, 
anemia, infections, and ALT increased.

No overall differences in safety or effectiveness of VERZENIO were observed between these patients and younger 
patients.

Renal Impairment

No dosage adjustment is required for patients with mild or moderate renal impairment (CLcr ≥30-89 mL/min, 
estimated by Cockcroft-Gault [C-G]). The pharmacokinetics of abemaciclib in patients with severe renal impairment 
(CLcr <30 mL/min, C-G), end stage renal disease, or in patients on dialysis is unknown.

Hepatic Impairment
No dosage adjustments are necessary in patients with mild or moderate hepatic impairment (Child-Pugh A or B).

Reduce the dosing frequency when administering VERZENIO to patients with severe hepatic impairment (Child-Pugh C). 

Additional information can be found at www.verzenio.com

AL HCP BS_MonE 12OCT2021

Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase 
Inhibitor [with a Difference between Arms of ≥2%] in monarchE (Cont.)
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COMMUNITY ONCOLOGY FACES competitive 
headwinds but a recent case study involving 
Alliance Cancer Specialists, a group practice in The 
US Oncology Network in the Philadelphia area, 
showed the benefi ts of collaboration for oncologists. 

The case study1 outlines how independent 
practices were competing individually against 
large academic institutions in the area. As Alliance 
President Allen E. Lord Terzian, MD, said, his 
standalone practice was under “fi nancial strain.” 
Starting in 2008, he was able to merge 4 indepen-
dent practices into one larger practice as Alliance 
Cancer Specialists. Alliance later brought on The 
US Oncology Network as its practice management 
company and by 2022, the number of medical 
oncology providers operating under the arrangement 
climbed to 56, across 19 sites of care. Two radiation 
facilities were added, and primary care collaborations 
were achieved. According to the case study, “The 
Network practices became the preferred oncology 
provider by one of the largest payers in the region.”

Evidence-Based Oncology™ (EBO) spoke recently 
with Terzian about the experience. This interview is 
edited for length and clarity. 

EBO: Can you discuss the recent case study that 
shared the benefi ts of aggregation for independent 
oncology practices in your area?

TERZIAN: We were originally a 
small practice of 5 or 6 physicians 
until 11 years ago. I realized 
at that time that we couldn’t 
continue to survive in the present 
market. The environment and 
competition from the hospitals 
have actually become much 

worse since then. We met with multiple other 
practices in the Philadelphia area and eventually 
put together a 23-person oncology group from 
4 diff erent practices. 

Over the years, the majority of oncologists in 
private practices in Philadelphia became employed 
by hospitals.  There were only a handful of indepen-
dent practices left, and 2 of them joined Alliance 
after we became part of The US Oncology Network.

So that’s the background—we’ve been a big 
practice for a long time, but now we are much bigger 
after joining The US Oncology Network.

EBO: The case study described your ability to 
develop effi  ciencies. Can you discuss some areas 
where you’ve seen savings or achieved greater 
cost-eff ectiveness? 

TERZIAN: We get better supply and drug pricing as 
a bigger group. I think it has allowed us to aff ord 
things we couldn’t have aff orded as a small group, 

including ancillary services, a pharmacist, HR and a 
CEO. Everything’s cheaper when you buy in bulk. So, 
there are lots of economies of scale.

I think we’ve learned a lot from each other being 
in a big group, because we communicate. When 
you’re an isolated 5-person group, as opposed to 
talking to another 25 to 30 colleagues on a regular 
basis, you’ll learn things both from a business stand-
point and clinically about patient care, and that’s 
been a big advantage.

EBO: Over the past decade, we’ve heard so much 
about the importance of data in cancer care, 
whether we’re talking about precision medicine or 
the role of real-world evidence in drug develop-
ment. Can you discuss how aggregation has helped 
you in some of these areas?

TERZIAN: One of the problems with data is that it’s 
all ICD-10 [International Classifi cation of Diseases, 
10th edition]-based claims data for insurance 
companies. The ICD-10 codes were very poorly 
developed by Medicare and have virtually no clinical 
relevance. So, for example, for a woman with breast 
cancer, the insurance companies know that the 
breast cancer was in the upper outer quadrant of 
a right breast. But that’s really all they know—they 
don’t know the stage, what the hormonal markers 
are, whether she’s HER2 positive; biologically they 
have no idea what’s going on. It is a very diverse 
group of patients just for breast cancer alone. 
Lung cancer is the same way as well as many 
other cancers. It’s not one disease anymore—it’s 
many, many diseases.

So, to get meaningful data, you need [electronic 
medical record] EMR data and merge it with claims 
data. If you want to look at meaningful cost data, it’s 
very diffi  cult to do right now. 

We have lots of EMR data, and we can run reports 
on almost anything we want. We have a lot of data 
from The US Oncology Network also, because of 
their [national data sets]. So, it’s helped us a lot 
in patient care. 

EBO: Are there things you can do now with data post  
aggregation that you wouldn’t have been able to do 
as an independent practice, or things you can do 
now more eff ectively? 

TERZIAN: Obviously, the more data you have, the 
better it is. So, when you’re a small practice, your 
data may be skewed by a few outlying patients; 
the larger you are, the more accurate it is. [Joining] 
The US Oncology Network has helped us to have 
better data analytics. They have analytic data on 
2000 providers nationwide, so we have a baseline 
for comparison.

EBO: When you were looking ahead years ago and 
you didn’t think your practice could survive, why did 
you feel aggregation with other oncologists locally 
was the best option? Why did you see that as a better 
option than being acquired by a hospital? 

TERZIAN: First, independent doctors are happier 
in general. You’re more in control of what you’re 
doing on a daily basis. Happier doctors make better 
doctors. Employed doctors, I think are generally 
less happy and are under more stringent require-
ments of the hospital system. For example, I’m 
independent, so I can pick whomever I think is the 
best surgeon in the city for a patient who needs a 
liver. So, I have my choice of 20 diff erent surgeons. 
Whereas, if you’re an employed physician, you must 
refer generally to whomever is at that institution, or 
in that hospital system.

Care from independent practices is much less 
expensive than [hospital] owned practices, often by 
a factor of 2:1. I think our care is more personalized 
or much more concierge–like than it is in a large 
university—or even a hospital-based practice. 
There’s much less bureaucracy; we get things done 
faster. Our employees are our employees; they’re 
not hospital employees. We can hire the right people 
to do the right jobs without the outside infl uence 
of a hospital system. We can instill a culture in our 
employees to have compassion for patients, and we 

“First, independent doctors are 
happier in general. You’re more 
in control of what you’re doing 
on a daily basis. Happier doctors 
make better doctors. Employed 
doctors, I think are generally 
less happy and under more 
stringent requirements of the 
hospital system.”

—Allen E. Lord Terzian, MD,
president, 

Alliance Cancer Specialists

»
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BIOTECHNOLOGY COMPANY BEIGENE and 
Ontada, a McKesson Corporation business 
providing technology and real-world evidence 
(RWE), research, and education to oncology 
practices, announced a collaboration on August 15 
to “improve US community oncology care through 
the development of real-world evidence data, tools, 
and insights to help increase access to aff ordable 
cutting-edge therapies.”

According to a joint statement from the compa-
nies, Ontada will lead the partnership, with a 
focus on the use of RWE to underscore the value 
of oncolytics and to improve patient access to 
oncology therapies. As part of the partnership, the 
companies will:

• Optimize the use of RWE to communicate 
value across key stakeholders including 
patients, providers, and payers;

• Develop timely education on emerging 
science and therapeutic diff erentiation; and

• Collaborate to advance use of RWE in health 
care and regulatory decision-making to 
improve patient access to oncology therapies.

Christiane Langer, MD, senior vice president 
of Global Medical Aff airs (Ex-China) for BeiGene, 
said the company seeks to bring 10 molecules per 
year to the clinic starting in 2023. “As this research 

advances, we’re delighted to form this strategic 
partnership with McKesson, which shares the same 
vision as BeiGene for improving the care of cancer 
patients,” Langer said in the statement. “This 
collaboration will leverage Ontada’s technology 
platform and deep understanding of the experi-
ences of patients treated in community oncology 
clinics to help accelerate both the development 
of the BeiGene portfolio and expand access to 
treatment options.”

“Ontada is uniquely positioned to support 
complex research that uncovers deeper patient 
insights and perspectives that advance cancer 
care,” Susan Shiff , PhD, MBA, president of Ontada, 
said in the statement. “We are excited to announce 
this unique partnership with BeiGene and look 
forward to developing a stronger understanding of 
how to better treat oncology patients through the 
use of real-world data and evidence.”

“BeiGene is excited to work with Ontada to 
advance our shared vision of improving patient 
access, aff ordability, and value for community 
oncology stakeholders and key partners working at 
the intersection of clinical practice and real-world 
evidence,” said Josh Neiman, MBA, BeiGene’s chief 
commercial offi  cer for North America and Europe. 
“Working together, BeiGene and Ontada will 
generate novel oncology insights through real-world 
data, tools, and technologies that will facilitate the 

acceleration of precise decision-making in support 
of community oncology practices whose ultimate 
mission is to improve patient outcomes.” ◆

R E F E R E N C E

BeiGene announces strategic alliance with Ontada to improve US community 

oncology care. News release. BeiGene. August 15, 2022. Accessed September 21, 

2022. https://bit.ly/3f5Qxr4

off er patient experience that I don’t think you can 
get from a hospital system.

EBO: There’s been a lot of focus in the last several 
years about getting more patients into clinical trials 
and getting more minority patients into clinical 
trials. Can you discuss the landscape of getting 
patients enrolled in trials today, say, compared with 
5 or 10 years ago?

TERZIAN: Things have changed a lot. There have 
been a lot of advances in oncology in the last 
10 years; the number of new drugs coming out just 
took off  logarithmically about 10 years ago, I would 
say. And the clinical trials back then were mostly 
large group trials, like ECOG [European Cooperative 
Oncology Group] trials and NSABP [National 
Surgical Adjuvant Breast and Bowel Project]. You 
know, I think those trials are still important, but 
more of the trials now are pharmaceutical trials 
with new drugs. Most of those trials are driven 
by molecular defects, with more biologic agents. 

The drug development has just skyrocketed. Now, 
a lot of clinical research is done in the community 
in the United States. So, with The Network, we 
have access to an enormous number of trials; the 
number of trials that we will have available should 
continue to expand.

I think it’s easier now to enroll patients. Decades 
ago, there were just a handful of group cooperative 
trials that you’d be interested in. Now, there are 
many drug trials that are very interesting. 

EBO: What is it like to coordinate with a patient’s 
primary care practice today, compared to previ-
ously? Today patients can be living with cancer for 
a decade—patients with multiple myeloma off er 
a good example. Being a community practice, 
what does care coordination with primary care 
look like today?

TERZIAN: We work very closely with the primary 
care physicians. This is another diff erence between 
being in community oncology and being employed. 

We encourage primary care practices to send us 
patients early, even with just an abnormal CAT scan. 
That way we can do the work up quickly and get 
things going in the right direction. The patients are 
living much longer—for patients that are actively 
on treatment, we almost become the internist for 
the cancer patients. Some [patients] don’t see their 
family doctor that often while they’re getting cancer 
treatment because they’re seeing us so much. 
During that time, we take care of their problems, 
obviously [we’re] coordinating with the [primary 
care] doctors about things that need their attention. 
For patients who are living much longer that are on 
maintenance therapies who don’t have a lot of side 
eff ects, we see them less frequently, and the family 
doctor sees them more frequently. But communica-
tion is the key to all of this. ◆

R E F E R E N C E

The freedom of autonomy with the strength of numbers. Case study: the 

Philadelphia metro area. The US Oncology Network. Accessed September 1, 

2022. https://bit.ly/3UuVxWu

BeiGene, Ontada Announce Strategic Alliance to Develop RWE, 
Improve Access to Oncology Therapies

EBO STAFF

Moving the Needle for Maintenance 
Cancer Treatment
Read more at: https://bit.ly/3fBqQPC
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FDA ACTIONS

FDA Approves Pemigatinib 
for Myeloid Lymphoid Neoplasms 
With FGFR1 Rearrangement
THE FDA ON AUGUST 26 approved pemigatinib (Pemazyre), a selective 
fibroblast growth factor (FGFR) inhibitor, to treat adults who have relapsed 
or refractory (R/R) myeloid/lymphoid neoplasms (MLNs) with FGFR1 rear-
rangement. These aggressive cancers are very rare and may affect fewer than 
1 in 100,000 people in the United States, according to a statement from the 
therapy’s manufacturer, Incyte.1

Earlier, pemigatinib was approved for previously treated patients with R/R, 
unresectable, locally advanced or metastatic cholangiocarcinoma with an 
FGFR2 fusion or rearrangement, as determined by an FDA-approved test.

“The approval of Pemazyre represents an important treatment advance-
ment for people living with MLNs with FGFR1 rearrangement who currently 
have limited treatment options,” Hervé Hoppenot, CEO of Incyte, said in the 
statement. “These are complex hematologic malignancies with a range of 
presentations, and this approval highlights Incyte’s continued leadership and 
commitment to advancing care for patients with rare blood cancers.”

Patients who have an MLN with FGFR1 rearrangement may have bone 
marrow involvement with a chronic myeloid malignancy, such as myelo-
dysplastic syndrome, or a blast-phase disease, such as acute lymphoblastic 
leukemia/lymphoma.

These neoplasms are caused by chromosomal translocations involving the 
FGFR1 gene, with other genes affecting cell differentiation and growth. Thus, if 
first-line treatment does not create a cytogenetic response, relapse can occur.

Approval followed the release of data from the phase 2 FIGHT-203 study, 
a multicenter, open-label, single-arm trial involving 28 patients; the trial 
evaluated the safety and efficacy of pemigatinib for relapsed or refractory 
MLNs with FGFR1 rearrangement.2 Patients either were not a candidate for 
allogeneic hematopoietic stem cell transplantation (allo-HSCT) or another 
disease-modifying therapy (DMT), or they relapsed after allo-HSCT or a DMT. 
Results showed the following:

In patients with chronic phase in the marrow with or without extramedullary 
disease (EMD; N = 18), the complete response (CR) rate was 78%. The median 
time to CR was 104 days (range, 44-435 days). The median duration of CR was 
not reached (range, 1+ to 988+ days).

• In patients with blast phase in the marrow with or without EMD (N = 4), 
2 patients achieved a CR (durations, 1+ and 94 days).

• In patients with EMD only (N = 3), 1 patient achieved a CR (dura-
tion, 64+ days).

• For all 28 patients, including 3 without evidence of morphologic disease, 
the complete cytogenetic response rate was 79%.

Common adverse reactions appearing in at least 20% of the patients were 
hyperphosphatemia (74%), nail toxicity (62%), alopecia (59%), stomatitis 
(53%), diarrhea (50%), dry eye (50%), fatigue (44%), rash (35%), abdominal pain 

(35%), anemia (35%), constipation (32%), dry mouth (32%), 
epistaxis (29%), retinal pigment epithelial detachment 
(26%), extremity pain (26%), decreased appetite (24%), 
dry skin (24%), dyspepsia (24%), back pain (24%), nausea 
(21%), blurred vision (21%), peripheral edema (21%), and 
dizziness (21%).

“In patients with relapsed or refractory MLNs with 
FGFR1 rearrangement treated with Pemazyre in FIGHT-
203, the high rate of complete response and complete 

cytogenetic response in patients with chronic phase disease and the high 
rate of complete cytogenetic response in patients with blast phase disease is 

clinically meaningful, especially in light of the lack of these specific responses 
with existing first-line treatments,” said Srdan Verstovsek, MD, PhD, principal 
investigator for FIGHT-203, in the statement. He is a professor in the Depart-
ment of Leukemia, Division of Cancer Medicine, at The University of Texas MD 
Anderson Cancer Center in Houston. ◆

R E F E R E N C E S
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FDA Approves Darolutamide Com o 
for Metastatic Hormone-Sensitive 
Prostate Cancer
THE FDA ON AUGUST 5 approved darolutamide with docetaxel to treat 
patients with metastatic hormone-sensitive prostate cancer (mHSPC), 
following trial results that showed a 32% reduction in the risk of death 
compared with docetaxel alone. Results were announced by the FDA and Bayer, 
maker of darolutamide.1

Darolutamide, sold as Nubeqa, is an androgen receptor inhibitor, which 
works to limit prostate cell growth by preventing the binding of hormones, or 
androgens, to proteins known as androgen receptors. The drug is being studied 
in several forms of prostate cancer and was previously approved to treat 
nonmetastatic castration-resistant prostate cancer.

The FDA’s approval for the new indication came through its Real-
Time Oncology Review program; the application for the new indication 
received priority review status on May 3. This follows the presentation earlier 
this year of the phase 3 results from the ARASENS trial, at the American Society 
of Clinical Oncology (ASCO) Genitourinary Cancers 
Symposium. Results also appeared in The New England 
Journal of Medicine.2

American Cancer Society data show that prostate cancer 
is the second leading cancer-related cause of death among 
men in the United States, and up to one-third of patients 
develop metastatic disease. According to ASCO, the 
incidence of mHSPC has increased by 72% in the United 
States during the past decade, with 1 in 3 patients surviving 
5 years or longer. Most progress to castration-resistant prostate cancer.3

In the study, patients were randomized to receive either 600 mg of darolut-
amide orally twice a day plus 75 mg/mg2 of docetaxel intravenously every 
3 weeks, or docetaxel plus placebo. Patients received a gonadotropin-releasing 
hormone analogue concurrently or had a bilateral orchiectomy.

Reports of adverse events (AEs) were similar in both arms. Reactions among 
the darolutamide arm appearing in more than 10% of patients vs the placebo 
arm were constipation (23% vs 20%), decreased appetite (19% vs 13%), rash 
(19% vs 15%), hemorrhage (18% vs 13%), increased weight (18% vs 16%), and 
hypertension (14% vs 9%). Serious AEs occurred in 45% of patients in the 
darolutamide arm vs 42% in the placebo arm.

“Nubeqa plus [androgen deprivation therapy] and docetaxel has shown 
significant benefit in overall survival and a favorable safety profile for patients 
with metastatic hormone-sensitive prostate cancer,” said Matthew Smith, MD, 
PhD, director of the Genitourinary Malignancies Program at Massachusetts 
General Hospital Cancer Center in Boston, in a statement. The new indication, 
he noted, “is particularly meaningful, as it highlights its proven tolerability and 
provides a new option for patients.”
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“Prostate cancer is the most common cancer among men in the United 
States, with chances of survival decreasing dramatically for those diagnosed 
with mHSPC compared with localized prostate cancer,” said Charles J. Ryan, 
MD, president and CEO of the Prostate Cancer Foundation, in the statement. 
“This approval adds a different treatment approach for mHSPC patients and 
their physicians to choose from.” ◆

R E F E R E N C E S
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FDA Approves Stimufend, US’ Sixth 
Pegfilgrastim iosimilar
THE FDA HAS APPROVED pegfilgrastim-fpgk (Stimufend), a biosimilar 
referencing pegfilgrastim (Neulasta), according to a statement from developer 
Fresenius Kabi. The biosimilar marks the sixth pegfilgrastim biosimilar to 
receive regulatory approval.1

The approval is also the second pegfilgrastim biosimilar, the fourth oncology 
biosimilar, and the fifth biosimilar overall to be approved by the FDA in 2022, 
following those for ranibizumab-eqrn (Cimerli) in August, pegfilgrastim-pbbk 
(Fylnetra) in June, bevacizumab-maly (Alymsys) in April, and filgrastim-ayow 
(Releuko) in March. It’s also the first biosimilar developed by Fresenius Kabi to 
be approved for use in the United States.

Pegfilgrastim products are granulocyte colony-stimulating factor (G-CSF) agents 
that are used in patients with nonmyeloid malignancies undergoing myelosup-
pressive anticancer drugs who are at risk of developing febrile neutropenia.

Fresenius Kabi said it expects to launch pegfilgrastim-fpgk in a prefilled 
syringe in early 2023. The company is also looking to get the product approved 
in an on-body injector to compete against the on-body injector product 
for pegfilgrastim (Neulasta Onpro). In the fourth quarter of 2019, Neulasta 
Onpro represented nearly 45% of all long-acting G-CSF prescriptions, which is 
considerably higher than those for pegfilgrastim biosimilars (29.8%).2

“The FDA approval of our pegfilgrastim biosimilar is an important step to 
better support the treatment experience and clinical outcomes of cancer patients 
in the United States. With our portfolio, we contribute to the broader adoption 
of biosimilars and to a sustainable health care system in the US,” said Michael 
Schönhofen, PhD, chief operating officer of Fresenius Kabi 
and member of the Fresenius Kabi Management Board.1

The approval was based on a review containing a 
comprehensive data package demonstrating the compa-
rable safety and efficacy of pegfilgrastim-fpgk vs Neulasta. 
Pegfilgrastim-fpgk was also granted marketing authoriza-
tion by the European Commission in March 2022.

In addition to pegfilgrastim-fpgk, biologics license appli-
cations for Fresenius Kabi’s tocilizumab (Actemra) biosim-
ilar candidate (MSB11456) and adalimumab candidate (Idacio) referencing 
adalimumab (Humira) are currently under review with the FDA. Fresenius Kabi 
also launched Idacio on the Canadian market in February 2021. ◆
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MANAGED CARE UPDATES

Daratumuma  Access Differences 
Highlight Potential Racial Disparities 
in MM Care

UNEVEN ACCESS TO MULTIPLE MYELOMA (MM) treatment, particularly 
daratumumab, which was approved to treat the uncommon blood cancer in 
2015, may be influenced by racial disparities between Black patients and White 
patients, according to research published recently in Clinical Lymphoma, 
Myeloma & Leukemia.

Data from clinical trials at Levine Cancer Institute in Charlotte, NC, and Weill 
Cornell Medicine in New York, NY, that encompassed patient characteristics, 
treatment patterns, and patient outcomes—overall response rate (ORR), 
progression-free survival, and time to next line of therapy (LOT)—bear out 
these retrospective chart review findings for the adult patients (n = 89 Black 
patients; n = 163 White patients) who began any-line daratumumab treatment 
between November 16, 2015, and May 31, 2020.

“While the safety and efficacy [of daratumumab] are well documented, 
there is limited real-world information on its use and outcomes in patients of 
different races,” the authors wrote. “Real-world data on the use of therapeutics 
and clinical outcomes in patients with MM of different races can help to 
determine whether disparities exist in the [United States], which could guide 
the improvement of diagnostic, preventative, and therapeutic approaches.”

The Black patients in the study were younger at their diagnosis, had approx-
imately a 27% longer waiting period between their MM diagnosis and starting 
daratumumab, and had more therapies prior to daratumumab initiation 
compared with the White patients:

• Age: 61.7 vs 67.0 years
• Elapsed time: 43.2 vs 34.1 months
• Prior LOTs: 3 vs 2
More Black patients received 3 or more prior LOTs before starting on daratu-

mumab vs White patients, at 55.1% compared with 36.8%, with similar trends 
seen among those who received proteasome inhibitors or immunomodulatory 
drugs, at 96.5% vs 93.9% and 95.3% vs 89.9%, respectively.

However, even though MM stage and cytogenetic profiles were similar 
overall, more Black patients than White patients had unknown cytogenetic 
risks (59.6% vs 45.4%) and more White patients than Black patients had a high-
risk cytogenetic profile (37.1% vs 22.2%). In addition, for a subanalysis that 
looked at initiating daratumumab in the second line, fewer Black patients had 
high-risk cytogenetic profiles vs White patients (9.4% vs 20.3%) but a longer 
time from diagnosis to treatment initiation (45.1 vs 37.4 months).

Trends for treatment initiation in the first, second, and third lines differed 
between the patient groups:

• First-line treatment: 4.5% among Black patients vs 9.2% 
among White patients

• Second-line treatment: 12.4% vs 25.2%, respectively
• Third-line treatment: 83.1% vs 65.6%
Significant variations were not seen between the patient groups in any of the 

3 principal outcomes.
More White than Black patients were on a quadruplet regimen containing 

daratumumab (7.4% vs 1.1%) for their first treatment with the medication, but 
this treatment duration was longer among White patients, at 10.6 vs 9.0 months.

The ORR was identical for both patient groups when starting daratumumab 
as a first-line treatment, at 100%; in the second line, this was 90.9% for Black 
patients and 82.9% for White patients; and in the third line, 67.6% and 65.4%, 
respectively. Very good partial response rates were also higher for the Black 
patients in the 3 treatment initiations. Overall, however, ORRs were similar for 
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the study, at 70.6% and 70.3% for Black patients and White patients, respec-
tively (adjusted odds ratio, 1.06; P = .843).

In addition, although median times to disease progression (13.5 vs 17.9 
months) and to next treatment (13.4 vs 15.6 months) were shorter among 
the Black patient population compared with the White patient population, 
adjusting for age and prior lines of therapy negated these findings.

“Although responses to newer medications are similar across racial/
ethnic groups, African Americans may not be reaping the full benefit of these 
treatments,” the authors wrote. “Moreover, while there were no differences 
between groups in treatment duration and response to daratumumab, Black 
patients received more lines of therapy overall prior to the initiation of daratu-
mumab. Thus, Black patients may have had later access to daratumumab than 
White patients.”

The authors highlighted that their findings suggest daratumumab access is 
persistently uneven and that health care disparities in the United States require 
ongoing efforts to overcome.

“Ongoing research highlighting such disparities and their causes across 
disease areas is essential for informing strategies to reduce inequality in health 
care,” they concluded. ◆
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QOL Tool Is Valuable in Identifying 
Patients’ Chief Concerns
ALTHOUGH A PATIENT-REPORTED outcome quality-of-life tool (PROQOL) did 
not bring about a QOL difference compared with usual care, it was effective 
in identifying primary concerns of patients with multiple myeloma (MM), 
light chain amyloidosis, head and neck cancer, and gynecologic malignancies 
over time and was a worthwhile tool for clinicians, according to study findings 
published in Contemporary Clinical Trials Communications.

PROs have been pushed for inclusion in clinical research by the FDA, as 
they can clarify physical or functional impairment and psychological and 
social effects. Using PRO surveys can help clinicians assess symptoms and 
give an overall better quality of care. This study aimed to determine whether 
the PROQOL tool could improve QOL more than usual care at the end of a 
12-month follow-up.

The single-center, nonblinded, prospective clinical trial included partici-
pants who were 18 years and older; had MM, light chain amyloidosis, head and 
neck cancer, or gynecologic malignancies; had continued cancer care at Mayo 
Clinic in Rochester, MN; and were able to use an iPad.

All participants were offered the PROQOL prior to every visit, and the 
patients would select 1 of 8 categories to focus on: personal relationship, 
emotional health, physical health, cancer diagnosis and treatment, health 
behaviors, money, care planning, or something else. Usual care was defined 
as patients explaining their symptoms or concerns and clinicians addressing 
those concerns.

A total of 233 patients enrolled in the hematologic cohort of the study 
from July 2016 to April 2018, with 60.1% of participants male and a median 
age of 62 (range, 31-87) years. The solid tumor cohort had 150 patients 
enrolled between September 2016 and August 2017, in which 78.7% were 
female and the median age was 63 (range, 32-84) years. Patients in both 
cohorts died during the study (11% in the hematologic cohort, 23% in the 
solid tumor cohort).

The most common overall primary concern was physical health (30.9%), 
followed by cancer diagnosis and treatment (29.1%). Both selections remained 
the most popular when patients were allowed to select a second option.

The study found that concerns varied more as patients had more visits. 
The mean (SD) number of unique concerns increased from 1.9 (0.6) with 1 to 
3 visits to 2.7 (0.8) with 4 to 5 visits to 3.9 (1.3) with 6 or more visits.

The most popular subconcerns that were selected in physical health were 
fatigue (47.8%), neuropathy (43.4%), and difficulty sleeping (29.9%). The most 
selected subconcerns in the cancer diagnosis category were treatment plans 
(60.5%), prognosis (49.7%), and chemotherapy (28.4%).

Money and physical health were more likely to be selected by the hemato-
logic cohort compared with the solid tumor cohort, at 9.9% vs 5.2% and 45.3% 
vs 38.0%, respectively. The solid tumor cohort picked health behaviors more 
often (23.5% vs 13.2%). In addition, women selected healthy behaviors more 
often (21.3% vs 12.1%) vs men whereas men were more likely to select physical 
health (48.0% vs 38.2%).

Patients younger than 65 years demonstrated more concern for money vs 
older participants (12% vs 5%) whereas care planning was more important in 
patients 65 years and older (9.1% vs 4.4%).

The researchers found no significant difference in QOL between patients 
using the PROQOL and usual care at the end of the 12-month period for either 
the combined cohort or the individual cohorts. However, 94% of clinicians 
surveyed were satisfied with the PROQOL and saw an improvement in their 
patients’ well-being.

The study had some limitations. The main concerns between clinic visits 
could not be assessed, and summaries of main concerns and actionable list of 
resources generated by the PROQOL were not recorded in the electronic health 
record, which limited integration of PROs into clinical practice.

“The PROQOL tool held considerable value in aiding patients in identifying 
patients’ main concerns over time and was a worthwhile experience for both 
patients and clinicians,” the authors concluded. ◆
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Clinicians Are Slow to Adopt PD-1, 
PD-L1 Inhibitors in NSCLC
THE APPROVALS OF PD-1 and PD-L1 inhibitors have led to a significant 
shift in first-line therapeutic choices in patients with non–small cell lung 
cancer (NSCLC), in the United States, although many patients are still treated 
with chemotherapy alone, according to a report in Cancer Medicine.

The FDA ushered in a new era of NSCLC therapy in 2015 when it 
approved pembrolizumab (Keytruda) as monotherapy for tumors with high 
levels of PD-L1 expression. Since then, the indication has expanded and 
several other agents, including atezolizumab (Tecentriq) and nivolumab 
(Opdivo), have gained approvals in NSCLC, further widening the list of 
options for patients.

Yet, in this new report, the study authors noted that research looking into 
how the approvals have changed real-world therapeutic choices is sparse.

In their investigation, funded by BeiGene, the study team used the IBM 
MarketScan database to identify patients who began first-line treatment for 
NSCLC between May 2017 and October 2020. Their goal was to analyze first-
line treatment choices and see if the availability of PD-1 and PD-L1 inhibitors 
led to any shifts in treatment practices in the United States.

The authors identified 5431 patients who began NSCLC therapy during the 
study period. Forty-seven percent were treated with chemotherapy alone, 
and most of the other patients were treated with a PD-1 or PD-L1 therapy. 
Twenty-five percent were given a PD-1 or PD-L1 inhibitor in combination with 
chemotherapy, 15% were treated with PD-1 or PD-L1 monotherapy, and 13% 
received targeted therapy. »
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Treatment patterns shifted signifi cantly over time, the authors stated.
“The proportion of patients who received PD(L)1i [inhibitor] monotherapy 

and targeted therapy remained relatively stable over these 4 years,” they wrote. 
“The percentage of patients receiving PD(L)1i with chemotherapy more than 
doubled during this same period.”

In 2017, 61% of patients received chemotherapy monotherapy, but that 
dropped to 38% by 2020. Meanwhile, just 13% of patients were given a PD-1 or 
PD-L1 inhibitor with chemotherapy in 2017. By 2020, 34% of patients received 
the combination therapy.

Although the trends suggest that clinicians are increasingly turning toward 
newer therapies, the authors explained that signifi cant barriers exist to wider 
adoption. Those include concerns about whether outcomes from a controlled 
clinical trial setting will match real-world outcomes and a lack of data 
regarding long-term adverse eff ects.

The analysis further showed that physicians were less likely to use PD-1 or 
PD-L1 inhibitors in patients older than 65 years and those with respiratory or 
kidney disease.

“Additionally, a higher proportion of males to females received PD(L)1i 
monotherapy use—a possible explanation may be that higher smoking rates in 
males are associated with higher tumor mutation burden and increased PD-L1 
expression,” the investigators wrote.

They noted that their database is limited to patients with commercial insur-
ance, and so it may not fully refl ect treatment patterns among older patients on 
Medicare. They also stated that the data set did not allow them to evaluate the 
reasons for the treatment decisions made for certain patients.

Still, the investigators noted that the data show that a signifi cant proportion 
of patients are still not receiving the latest therapies, adding that it is important 
to conduct further research to better understand why that is.

“As more immunotherapy agents and combinations are approved and used 
in clinical practice, practice patterns should continue to be evaluated to ensure 
NSCLC patients are receiving optimal treatment,” they concluded. ◆
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Skin Cancer Knowledge Is Suboptimal 
Among Patients
EARLY DETECTION AND TREATMENT of skin cancer are known to reduce 
morbidity and mortality from the disease, just as a history of melanoma 
or nonmelanoma skin cancer is known to increase the risk of subsequent 
cancers, according to the authors of a new study published in International 
Journal of Women’s Dermatology. However, their fi ndings from evaluations 
conducted among 244 adult patients show persistent gaps in patients’ skin 
cancer knowledge, and the researchers are calling for enhanced educa-
tion in the space.

“Education targeted to patients’ needs would be optimal; however, such 
targeting is diffi  cult without knowing patients’ levels of knowledge regarding 
skin cancer,” the study authors wrote. “However, to our knowledge, no survey-
based studies utilizing photographs of skin lesions have been done in the 
patient population in the United States.”

Patients (57% female; mean [SD] age, 61 [15] years) who received care at 
the outpatient dermatology clinics affi  liated with the University of Oklahoma 
(n = 100) and Loyola University Chicago (n = 144) were surveyed, with 
individuals aged 40 to 90 years asked to participate in a survey at the end 
of their clinic visit and to view and identify 12 digital images of benign and 
malignant skin lesions. Retrospective chart reviews confi rmed patients’ biopsy-
proven skin cancer history.

Using Digital Health Tools to Address 
Cancer Care Disparities
Produced by Laura Joszt, MA

Data presented at the American Society of Clinical Oncology 
(ASCO) annual meeting in Chicago, Illinois, from June 2 to 6 
showed that non-White patients are less likely to receive immu-
notherapy for head and neck cancer, Amila Patel, PharmD, chief 
clinical offi cer  a igating ancer  sai  in a recent inter iew with 
Evidence-Based Oncology™ (EBO).

EBO: Research presented at the ASCO Annual Meeting used 
a igating ancer s ata to e aluate the clinical an  nonclinical 

factors associated with immunotherapy. What were some of 
those ey fi n ings

PATEL: n that stu y  we s ecifi cally loo e  at a e icare o u
lation of atients with hea  an  nec  cancer s ecifi cally  those 
older than 65 years. And what we found was that beyond kind of 
the normal clinical ri ers for utili ation  there was a signifi cant 
difference in terms of race and ethnicity. Patients who were White 
were much more likely to receive immunotherapy than their 
non-White counterparts in that study.

EBO: Knowing that certain factors are associated with being more 
or less likely to receive immunotherapy, what are some changes 
that can be ma e in how care is eli ere

PATEL: I think that we need to try to remove as many barriers 
as possible. Today, we know that a lot of social determinants of 
health might inhibit access to immunothera y treatment. t a i
gating ancer  we re trying to a ress this by screening atients 
for the other aspects of their life that might impact their ability to 
recei e immunothera y  such as fi nancial to icity  mental health  
and transportation issues.

Health literacy is quite important here, as well. Patients need to 
be educated around why these treatments are being prescribed 
to them  what their utility is  an  how they are benefi cial for their 
care. We provide a lot of digital education materials through our 
platform that are very timely and personalized to the patient so 
that we can start to break down that barrier of health literacy, 
as well. ◆

AMILA PATEL, PHARMD, is the chief clinical 
offi cer for a igating ancer  a igital 
health solutions company based in 
Seattle, Washington. 
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Forty percent and 43% had a family or personal history of skin cancer, 
respectively. Seventy-two percent reported not using daily sunscreen when 
outside, and among those who reported on their sunscreen use frequency, the 
most common response was “sometimes” in 39%. Sixteen percent reported 
never using sunscreen. These results were seen despite 95% reporting that they 
knew regular sunscreen use helps prevent skin cancer.

Higher knowledge scores—based on sum of correct responses to the digital 
images—had a positive correlation with family history of skin cancer vs not 
having that history (P = .02); no such correlation existed regarding having a 
personal history of the disease vs not (P = .47).

A negative correlation was seen between age and correctly guessing about 
lesions, with each year of older age corresponding to a 0.02-point decrease 
in total knowledge score (P = .01). Overall scores between female and male 
participants did not significantly differ, the authors noted, and most could 
correctly guess malignant lesions.

Benign lesions proved difficult to decipher, with seborrheic keratoses and 
cherry angiomas misidentified as malignant most often, with total correct 
scores of 26% and 31%, respectively. In contrast, melanoma and squamous cell 
were most often correctly identified, with rates of 93% and 86%, respectively.

A question was also asked about Fitzpatrick skin type, but scores did not 
differ according to the types patients reported having, with influence scores 
ranging from 7.71 with type V to 8.14 with type II.

“The findings in this study demonstrate that there is a gap in knowledge 
within the dermatology clinic patient population regarding the recognition of 
benign and malignant skin lesions,” the authors concluded. “While patients 
may be familiar with some of the signs and symptoms of skin cancer, it is 
important for dermatologists to educate patients that not all skin cancers 
exhibit characteristics that conform to ABCDE [asymmetry, border, color, 
diameter, evolution] or other checklist features.”

In addition, this education should be frequent among patients who have a skin 
cancer history, and sunscreen use should be encouraged whenever outdoors. ◆
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Lee K, Nguyen N, Fuzzell M, et al. Assessing individual patients’ knowledge of benign versus malignant skin lesions in 

the dermatology clinic population. Int J Womens Dermatol. 2022;8(3):e032. doi:10.1097/JW9.0000000000000032

Biomarker Testing Increasingly Is 
Important, but Still Challenging, in iCCA
BIOMARKER TESTING IS BECOMING a prevalent component of treatment 
for patients with intrahepatic cholangiocarcinoma (iCCA), but a new report by 
interdisciplinary experts shows several hurdles to be cleared before its use can 
be fully optimized.

The paper, published in The Oncologist, says successful biomarker 
testing requires careful planning and coordination from team members 
across disciplines.

The authors noted that patients who receive a diagnosis of advanced or 
metastatic iCCA typically receive chemotherapy in a palliative care setting. 
“However, the past decade has witnessed the advent of biomarker testing and 
precision medicine that enables tailoring of targeted therapies to improve 
patient outcomes,” they stated.

Targeted therapies rely on biomarker testing, but the investigators explained 
that such testing comes with a set of challenges in iCCA. Many oncologists run 
into problems accessing the tissues necessary for next-generation sequencing, 
and no standard image-guided liver biopsy and processing guidelines exist for 
biomarker testing.

The authors of the new report include a gastroenterologist, interventional 
oncologists, medical oncologists, and pathologists. After discussing various 
challenges and considerations, the experts offered a list of “guiding principles” 
to optimize tissue collection and processing.

Among these principles, the authors said that the current evidence supports 
the combined use of core needle biopsy and fine needle aspiration (FNA) to 
acquire tissue samples, but they stated that the process has not yet been fully 
standardized and more research is needed to do so.

Once samples are obtained, rapid on-site evaluation (ROSE) by cytologic 
evaluation of FNA biopsy smears or touch preparations from core samples can 
help improve tissue yield and specimen adequacy, the investigators wrote. Still, 
due to cost and staffing burdens, ROSE is not widely available, they noted.

The experts stated that splitting core specimens into 2 specimens—one for diag-
nosis and one for biomarkers—is “essential” to help ensure that sufficient tissue is 
available for biomarker testing. They added that microdissection can also be used 
to perform biomarker testing on specimens that might otherwise be unevaluable.

Ensuring adequate samples is also about communication, cautioned the 
authors. “Adoption of strategies such as inclusion of interventional oncology in 
the multidisciplinary team and utilization of a biopsy scoring system and stan-
dardized biopsy requisition form can improve sample quality and biomarker 
testing success rates, as well as help identify high-risk patients to minimize 
complication rates,” they wrote.

The investigators added that several other questions remain open: There is not 
yet consensus on when to perform biomarker testing in patients with resectable 
disease; it is unclear whether treatments such as chemotherapy might alter the 
biomarker profile of CCA; and it remains unknown whether there are differences 
between the biomarker profiles of primary and metastatic lesions, they stated.

In their conclusion, they stated that regular communication and the integra-
tion of biomarker testing into workflows are key. They also reiterated that it is 
important to include interventional oncologists in multidisciplinary health care 
teams, in part so they can help educate other team members on the impor-
tance of biomarker testing. Telemedicine can be a meaningful way to bring 
insights from academic oncologists into the community-care setting, they said.

The authors pointed out that communication and coordination can 
help overcome the challenges associated with image-guided biopsies for 
biomarker testing. ◆

R E F E R E N C E

Madoff DC, Abi-Jaoudeh N, Braxton D, et al. An expert, multidisciplinary perspective on best practices in biomarker 

testing in intrahepatic cholangiocarcinoma. Oncologist. Published online August 4, 2022. doi:10.1093/oncolo/oyac139

CLINICAL UPDATES

Targeted Treatment for Breast Cancer Is 
Explored in New Study

AS THE SCIENTIFIC COMMUNITY continues to explore whether chimeric 
antigen receptor (CAR) –based therapy could improve breast cancer survival 
rates, researchers have outlined the latest findings about the disease in a new 
paper published in Journal of Cellular and Molecular Medicine.

Despite treatment advances and improvements, the study’s authors 
noted that breast cancer remains among the top causes of cancer death in 
women worldwide.

“There is an unmet therapeutic necessity to develop effective therapies for 
breast cancer patients with a high risk of recurrence and metastasis and a low 
survival rate,” wrote the researchers. “Immunotherapeutic techniques based 
on CAR-redirected immune cells have evolved, with the potential to redirect 
immune cells such as T and NK [natural killer] cells to suppress malignancies, 
with various conducted or ongoing clinical trials.”

A variety of preclinical studies have assessed the potential of CAR T-cell 
therapies in breast cancer, including those that target MUC1, HER2, EGFR, »
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GD2, and TEM8 antigens. Building on the promise demonstrated in preclinical 
studies, several first-in-human studies have begun, including a phase 1 study 
assessing the safety and optimal dose of HER2-targeted CAR T cells in patients 
with HER2-positive cancers who have brain and/or leptomeningeal metastases.

According to the researchers, most of these clinical trials have been focused 
on MUC1-targeted CAR T cells. One open-label phase 1 trial, currently recruiting, 
is assessing the preliminary efficacy of intravenously administered TnMUC1-CAR 
T cells among patients with advanced TnMUC1-positive breast cancer.

Preclinical studies of CAR NK cells include those targeting HER2/neu, EGFR, 
L-ICON1, and EpCAM. Data on HER2/neu have been promising, with one 
murine study showing that intravenous injection of NK-92-scFv(FRP5)-zeta 
cells led to a reduction in progressive signals 12 hours and 24 hours after 
injection. HER2/neu-specific CAR NK cells also demonstrated an ability to 
successfully lyse HER2-expressing MDA-MB468 breast cancer cell lines in vitro.

Some data suggest that EGFR-specific CAR NK cells may be used in patients 
with triple-negative breast cancer (TNBC) who have elevated EGFR expression. 
In one study, researchers found that EGFR-CAR NK cells produce cytotoxic and 
antitumor effects on HS578T, MDA-MB-468, and MDA-MB-231 TNBC cell lines 
that express upregulated EGFR. The group also saw indications that these CAR 
NK cells could inhibit the growth of tumors in vivo.

The group also cited data about CAR NK cells targeting tissue factor (TF)—a 
newly discovered surface antigen expressed in 50% to 85% of patients with 
TNBC—in which TF-targeting CAR NK cells eliminated TF-positive MDA-MB-
231 cells in vitro and significantly inhibited tumor growth in vivo.

“Studies on CAR-NK cells collectively deliver a few vital signs for upcoming 
development,” explained the researchers. “NK-tailored CAR structure appears 
to be essential for maximizing NK cell toxicity. Also, optimizing a procedure 
for the expansion and activation of harvested NK cells is required to attain 
a homogeneous population of clinically substantial counts of memory-like, 
unexhausted NK cells. Additionally, the utility of CAR-NK cells in the treatment 
of breast cancer may need further modifications of the NK cells beyond CAR 
transduction to increase trafficking and desensitize them to the immunosup-
pressive tumor microenvironment.” ◆

R E F E R E N C E

Nikoo M, Rudiansyah M, Bokov DO, et al. Potential of chimeric antigen receptor (CAR)-redirected immune cells in 

breast cancer therapies: recent advances. J Cell Mol Med. 2022;26(15):4137-4156. doi:10.1111/jcmm.17465

TKI Therapy for Chronic-Phase CML 
Leads to Comparable Outcomes for 
AYAs and Older Adults
TYROSINE KINASE INHIBITORS (TKIS) have significantly improved outcomes 
for patients with chronic-phase chronic myeloid leukemia (CML-CP), most 
of whom are older adults. But when it comes to the smaller population of 
adolescent and young adults (AYAs) with CML-CP, few studies have analyzed 
outcomes for patients receiving TKIs. A retrospective study published in Annals 
of Medicine found that AYAs receiving TKI therapy had prognoses similar to 
those of older patients, despite showing higher tumor burden at diagnosis.

AYAs, defined as individuals aged 15 to 39 years, account for approximately 
half of the world population. They represent a comparatively small but still 
significant number of cancer patients, and outcomes in this group overall tend 
to be worse than outcomes for younger or older patients.

“Many AYA patients continue to experience inferior outcomes in compar-
ison to younger and older age groups for many reasons,” the authors wrote. 
“One of the reasons is reported to be low clinical trial participation resulting 
in a low rate of tumor specimen acquisition for research; thus, there is less 
understanding of the biological features in this patient population. ”A lack of 
standardized therapy approaches, poor compliance, fewer medical check-up 

visits, insurance issues, and other obstacles are also potential barriers to 
efficient diagnosis and care for AYAs with cancer, including CML-CP.

The study compared the clinical features, treatment responses, and long-
term outcomes of 360 patients 18 years or older with CML-CP using data from 
the CML Cooperative Study Group. Of the overall cohort, 42 patients (11.7%) 
were classified as AYAs (18 to 29 years) at the time of diagnosis. Compared with 
the older patients, those in the AYA cohort were more likely to be classified as 
high risk and had larger spleen sizes, higher white blood cell counts, higher 
lymphocyte percentages, higher blast percentages in peripheral blood, and 
lower hemoglobin levels. The median observation period was 76 months in the 
AYA cohort and 66 months in the older group.

In the AYA group, 24 patients (57.1%) received imatinib as initial treatment, 
13 (31%) received dasatinib, and 5 (11.9%) received nilotinib. Among older 
patients, 158 (49.7%), 85 (26.7%), and 75 (23.6%) were initially treated with 
imatinib, dasatinib and nilotinib, respectively. Treatment responses were 
similar between the AYA and older patients, with comparable incidence of 
major molecular response and deep molecular response in both groups.

Event-free survival (EFS) and overall survival (OS) rates were very similar 
between the cohorts, as were the rates of transformation into accelerated phase 
or blast phase CML. Overall, the long-term outcomes were not significantly 
different between the cohorts.

A subanalysis based on the initial therapy that patients received did not show 
any significant differences between EFS and OS rates for patients treated with 
imatinib, a first-generation TKI, vs second-generation TKIs.

Taken together, the findings suggest that AYAs and older patients with CML-CP 
who are treated with TKIs face similar prognoses, although younger patients tend 
to have a higher tumor burden at diagnosis. Further studies to identify the biolog-
ical and nonbiological factors affecting AYA patients with CML-CP treated with 
TKIs can help improve management and outcomes, the authors concluded. ◆

R E F E R E N C E

Nishiyama-Fujita Y, Nakazato T, Iriyama N, et al. Outcomes of adolescents and young adults with chronic-phase 

chronic myeloid leukaemia treated with tyrosine kinase inhibitors. Ann Med. 2022;54(1):1244-1254. doi:10.1080/07853
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Nestin May Help Diagnose, Risk-Stratify 
Patients With Rare Form of CCA
THE PROGENITOR CELL MARKER Nestin may be a meaningful diagnostic 
tool for combined hepatocellular-cholangiocarcinoma (cHCC-CCA) and may 
help identify a subset of patients with a poor prognosis, according to a new 
report published in Journal of Hepatology.

The finding could lead to earlier diagnosis and better treatment outcomes for 
patients with this rare and highly aggressive cancer.

cHCC-CCA has a phenotype that is like hepatocellular and biliary cancers, 
noted the study authors. “Although the biological mechanisms leading to 

Adolescents and young adults (AYAs), defined 
as those aged 15 to 39 years, represent a 
comparatively small but significant number of 
patients with cancer. Outcomes in this group tend 
to be worse overall than outcomes for younger 
or older patients. 
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its development remain unclear, one hypothesis is that this subset of PLC 
[primary liver cancer] may arise from progenitor cells, therefore conferring a 
high degree of cellular plasticity,” they wrote.

The cancer type can be particularly difficult to diagnose, often sparking 
disagreement among practitioners.

“Given the challenges in cHCC-CCA diagnosis and its associated clinical 
implications, the development of biomarkers relevant to this type of PLC 
is a critical unmet need,” the authors explained. They noted that tests are 
frequently performed for CK19 and CD56, but so far both have shown limited 
specificity and sensitivity as biomarkers.

Some evidence has suggested that Nestin—a class IV intermediate filament 
expressed by bipotential liver progenitor cells—might be a potential biomarker 
for cHCC-CCA, they added.

“It has been shown to be a key regulator of cellular plasticity through the 
maintenance of an undifferentiated state, thereby enabling the transdifferenti-
ation of neoplastic cells,” they wrote.

Wanting to further evaluate Nestin as a biomarker, the investigators collected 
461 samples of cHCC-CCA cells from 32 clinics, along with cells from 368 cases 
of HCC and 221 cases of intrahepatic CCA to serve as controls. The authors 
performed Nestin immunohistochemistry on the samples and analyzed the 
results to see whether Nestin had potential as a biomarker.

The authors found that Nestin expression levels were useful in distinguishing 
cHCC-CCA from HCC, with an area under the receiver operating curve (AUC) 
of 0.85 on surgical samples and 0.86 on biopsy samples. Nestin performed less 
well in distinguishing cHCC-CCA from intrahepatic CCA, with AUCs of 0.59 and 
0.60, respectively.

Overall, their data showed that Nestin was observed in 75% of cHCC-CCA 
samples and 60% of intrahepatic CCA samples, but was rare in HCC samples.

“Nestin is thus not useful to distinguish cHCC-CCA from [intrahepatic] 
CCA, but it may however help to differentiate cHCC-CCA from HCC, which is 
the most critical issue from a clinical standpoint (addition of CK19 immunos-
taining may also be helpful in this setting),” they wrote.

The authors also found that patients with samples having greater than 30% 
of neoplastic cells with positive staining for Nestin (dubbed the “Nestin High” 
cohort) tended to have worse clinical outcomes. However, they cautioned that 
their case series was heterogeneous and requires further validation.

The results are preliminary, but the authors highlighted the possibility 
that Nestin expression could be a useful tool in diagnosing and assessing 
patients with cHCC-CCA.

“Provided further validation, Nestin immunohistochemistry may be used to 
refine patient stratification and improve treatment allocation,” they concluded. ◆

R E F E R E N C E

Calderaro J, Di Tommaso L, Maillé P, et al. Nestin as a diagnostic and prognostic marker for combined hepatocellu-

lar-cholangiocarcinoma. J Hepatol. Published online August 17, 2022. doi:10.1016/j.jhep.2022.07.019

Researchers Offer Guidance on Choosing 
Appropriate BTK Inhibitor in CLL
WITH 3 BRUTON TYROSINE KINASE (BTK) inhibitors on the market, 
researchers of a new study have outlined considerations for choosing an agent 
in patients with chronic lymphocytic leukemia (CLL).

Offering an effective, tolerable, and chemotherapy-free option for patients 
with CLL, BTK inhibitors have drastically changed the landscape of the disease. 
They first hit the market in 2013 with the approval of ibrutinib, which is now 
considered a standard first-line option. There is also acalabrutinib, approved 
for CLL in 2019, and zanubrutinib, which although not approved for CLL is 
recommended by the National Comprehensive Cancer Network. Further, this 
past February, the FDA accepted a supplemental new drug application of 
zanubrutinib for adult patients with CLL or small lymphocytic lymphoma.

“Now that ibrutinib is no longer the sole BTK inhibitor on the market for 
the treatment of CLL, clinicians are faced with the challenge of selecting the 
most appropriate BTK inhibitor, weighing the advantages and disadvantages 
of each,” wrote the researchers. “Selection of the appropriate BTK inhibitor is 
multifactorial and depends on side effect profile, comorbidities of the patient, 
concomitant medications and potential drug-drug interactions, cost, ease of 
administration, and desired outcomes of therapy.”

Their study findings appeared recently in Therapeutic Advances 
in Hematology.1

Among the agents, acalabrutinib and zanubrutinib have been associated 
with more favorable safety profiles compared with ibrutinib due to their 
increased selectivity for the BTK kinase. For relapsed/refractory (R/R) disease, 
data from the phase 3 ELEVATE-RR and phase 2 ALPINE trials show that with 
the exception of headache and neutropenia, acalabrutinib and zanubrutinib 
were associated with fewer adverse events (AEs) than ibrutinib.

Ibrutinib has been linked to an increased risk of cardiovascular AEs 
compared with the other 2 agents, suggesting that acalabrutinib or zanu-
brutinib be preferred in cases of patients with preexisting cardiovascular 
disease. Notably, patients on anticoagulation treatment were excluded from 
the ELEVATE-RR trial, leading the researchers to suggest that zanubrutinib 
be considered for patients at risk of major bleeds. Data from the multiarm 
SEQUOIA trial showed that zanubrutinib was safe in patients on anticoagula-
tion or antiplatelet therapy.2

The researchers explained that the agents’ efficacy is similar, with no 
significant differences seen in overall survival (OS) among the 3. They noted, 
however, that longer-term follow-up for OS is needed. Early data suggest that 
zanubrutinib may have more favorable progression-free survival rates over 
ibrutinib among patients with R/R disease.

“All 3 BTK inhibitors on the market are available as brand-only medications 
and come at a significant cost, as BTK monotherapy is typically continued 
indefinitely, until disease progression or intolerable toxicity,” explained the 
researchers. “This is because of the limited ability of BTK inhibitor mono-
therapy to eradicate MRD [minimal residual disease]. This and other consider-
ations have led to interest in time-limited or finite duration regimens, such as 
those of venetoclax with an anti-CD20 monoclonal antibody or venetoclax with 
ibrutinib. Another promising strategy has been the addition of venetoclax in 
patients on ibrutinib to induce MRD eradication.”

Ibrutinib will be the first of the 3 treatments to see a generic version come to 
market, likely in 2032.

Improved options for safety and efficacy in patients with CLL may also come 
from additional BTK inhibitors currently in the pipeline, including ARQ-531, 
a reversible, noncovalent BTK inhibitor that recently demonstrated activity 
in patients resistant to covalent BTK inhibitors in a phase 1 dose escalation 
study. Vecabrutinib, also being studied in ongoing phase 1 trials, is anticipated 
to have less off-target activity due to its reversibility and noncovalent binding, 
which would increase tolerability. ◆

R E F E R E N C E S
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Female Patients and Female Doctors 
Are More Likely to Use Telehealth
Read more at: https://bit.ly/3yahzV8
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS
Ocular Toxicity: Ocular adverse reactions occurred in 77% of the 
218 patients in the pooled safety population. Ocular adverse 
reactions included keratopathy (76%), changes in visual acuity 
(55%), blurred vision (27%), and dry eye (19%). Among patients with 
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically 
relevant visual acuity changes (decline of 2 or more lines on Snellen 
Visual Acuity in any eye), and 34% had both ocular symptoms and 
visual acuity changes. 
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients, 
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA 
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have 
been reported. Most keratopathy events developed within the � rst 
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the 
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to 
Grade 1 or lower after median follow-up of 6.2 months. Of the 61% 
who had ongoing keratopathy, 28% were still on treatment, 9% 
were in follow-up, and in 24% the follow-up ended due to death, 
study withdrawal, or lost to follow-up. For patients in whom events 
resolved, the median time to resolution was 2 months (range: 11 days 
to 8.3 months).
Visual Acuity Changes: A clinically signi� cant decrease in visual 
acuity of worse than 20/40 in the better-seeing eye was observed in 
19% of the 218 patients and of 20/200 or worse in the better-seeing 
eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 
22 days (range: 7 days to 4.2 months). Of the patients with 
decreased visual acuity of 20/200 or worse, all resolved and the 
median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction: Conduct ophthalmic 
examinations (visual acuity and slit lamp) at baseline, prior to each 
dose, and promptly for worsening symptoms. Perform baseline 
examinations  within 3 weeks prior to the � rst dose. Perform each 
follow-up examination at least 1 week after the previous dose and 
within 2 weeks prior to the next dose. Withhold BLENREP until 
improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity. Advise patients to 
use preservative-free lubricant eye drops at least 4 times a day 
starting with the � rst infusion and continuing until end of treatment. 
Avoid use of contact lenses unless directed by an ophthalmologist. 
Changes in visual acuity may be associated with di�  culty for 
driving and reading. Advise patients to use caution when driving or 
operating machinery. BLENREP is only available through a restricted 
program under a REMS. 
Thrombocytopenia: Thrombocytopenia occurred in 69% of 218 
patients in the pooled safety population, including Grade 2 in 13%, 
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset 
of the � rst thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, 
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively. 
Grade 3 to 4 bleeding events occurred in 6% of patients, including 
Grade 4 in 1 patient. Fatal adverse reactions included cerebral 
hemorrhage in 2 patients. Perform complete blood cell counts at 
baseline and during treatment as clinically indicated. Consider 
withholding and/or reducing the dose based on severity.
Infusion-Related Reactions: Infusion-related reactions occurred 
in 18% of 218 patients in the pooled safety population, including 
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For 
Grade 2 or 3 reactions, interrupt the infusion and provide supportive 
treatment. Once symptoms resolve, resume at a lower infusion rate. 
Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide 
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP 
can cause fetal harm when administered to a pregnant woman. 
Advise pregnant women of the potential risk to a fetus. 

Advise females of reproductive potential to use e� ective 
contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners 
of reproductive potential to use e� ective contraception during 
treatment with BLENREP and for 6 months after the last dose. 
Pregnancy testing is recommended for females of reproductive 
potential prior to initiating BLENREP.

ADVERSE REACTIONS
The pooled safety population described in Warnings and Precautions 
re¡ ects exposure to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg 
(1.4 times the recommended dose) administered intravenously once 
every 3 weeks in 218 patients in DREAMM-2. Of these patients, 194 
received a liquid formulation (not the approved dosage form) rather 
than the lyophilized powder.
Patients received BLENREP at the recommended dosage of 
2.5 mg/kg administered intravenously once every 3 weeks (n = 95). 
Permanent discontinuation due to an adverse reaction occurred 
in 8% of patients who received BLENREP; keratopathy (2.1%) 
was the most frequent adverse reaction resulting in permanent 
discontinuation. Dosage interruptions due to an adverse reaction 
occurred in 54% of patients who received BLENREP. Adverse 
reactions which required a dosage interruption in >3% of patients 
included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%). Dose reductions due to an adverse reaction 
occurred in 29% of patients. Adverse reactions which required a 
dose reduction in >3% of patients included keratopathy (23%) and 
thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy 
(71%), decreased visual acuity (53%), nausea (24%), blurred 
vision (22%), pyrexia (22%), infusion-related reactions (21%), and 
fatigue (20%). The most common Grade 3 or 4 (≥5%) laboratory 
abnormalities were lymphocytes decreased (22%), platelets 
decreased (21%), hemoglobin decreased (18%), neutrophils 
decreased (9%), creatinine increased (5%), and gamma-glutamyl 
transferase increased (5%).
Serious adverse reactions occurred in 40% of patients who received 
BLENREP. Serious adverse reactions in >3% of patients included 
pneumonia (7%), pyrexia (6%), renal impairment (4.2%), sepsis 
(4.2%), hypercalcemia (4.2%), and infusion-related reactions (3.2%). 
Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

USE IN SPECIFIC POPULATIONS
Lactation: Because of the potential for serious adverse reactions 
in the breastfed child, advise women not to breastfeed during  
treatment with BLENREP and for 3 months after the last dose.
Females and Males of Reproductive Potential: Based on � ndings 
in animal studies, BLENREP may impair fertility in females and males.
Geriatric Use: Of the 218 patients who received BLENREP in 
DREAMM-2, 43% were aged 65 to less than 75 years and 17% were 
aged 75 years and older. Keratopathy occurred in 80% of patients 
aged less than 65 years and 73% of patients aged 65 years and older. 
Among the 95 patients who received BLENREP at the 2.5-mg/kg 
dose, keratopathy occurred in 67% of patients aged less than 
65 years and 73% of patients aged 65 years and older.
Renal or Hepatic Impairment: The recommended dosage has not  
been established in patients with severe renal impairment (eGFR 
15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with 
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis. The 
recommended dosage has not been established in patients with 
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN 
and any AST).
Please see Brief Summary of full Prescribing Information, 
including BOXED WARNING, on the following pages.

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy. 
So you can o� er your RRMM  patients a di� erent option.

INDICATION
BLENREP is indicated for the treatment of adults with relapsed or 
refractory multiple myeloma who have received at least 4 prior therapies, 
including an anti-CD38 monoclonal antibody, a proteasome inhibitor, and 
an immunomodulatory agent.
This indication is approved under accelerated approval based on response 
rate. Continued approval for this indication may be contingent upon 
verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS
Ocular Toxicity: Ocular adverse reactions occurred in 77% of the 
218 patients in the pooled safety population. Ocular adverse 
reactions included keratopathy (76%), changes in visual acuity 
(55%), blurred vision (27%), and dry eye (19%). Among patients with 
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically 
relevant visual acuity changes (decline of 2 or more lines on Snellen 
Visual Acuity in any eye), and 34% had both ocular symptoms and 
visual acuity changes. 
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients, 
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA 
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have 
been reported. Most keratopathy events developed within the � rst 
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the 
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to 
Grade 1 or lower after median follow-up of 6.2 months. Of the 61% 
who had ongoing keratopathy, 28% were still on treatment, 9% 
were in follow-up, and in 24% the follow-up ended due to death, 
study withdrawal, or lost to follow-up. For patients in whom events 
resolved, the median time to resolution was 2 months (range: 11 days 
to 8.3 months).
Visual Acuity Changes: A clinically signi� cant decrease in visual 
acuity of worse than 20/40 in the better-seeing eye was observed in 
19% of the 218 patients and of 20/200 or worse in the better-seeing 
eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 
22 days (range: 7 days to 4.2 months). Of the patients with 
decreased visual acuity of 20/200 or worse, all resolved and the 
median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction: Conduct ophthalmic 
examinations (visual acuity and slit lamp) at baseline, prior to each 
dose, and promptly for worsening symptoms. Perform baseline 
examinations  within 3 weeks prior to the � rst dose. Perform each 
follow-up examination at least 1 week after the previous dose and 
within 2 weeks prior to the next dose. Withhold BLENREP until 
improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity. Advise patients to 
use preservative-free lubricant eye drops at least 4 times a day 
starting with the � rst infusion and continuing until end of treatment. 
Avoid use of contact lenses unless directed by an ophthalmologist. 
Changes in visual acuity may be associated with di�  culty for 
driving and reading. Advise patients to use caution when driving or 
operating machinery. BLENREP is only available through a restricted 
program under a REMS. 
Thrombocytopenia: Thrombocytopenia occurred in 69% of 218 
patients in the pooled safety population, including Grade 2 in 13%, 
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset 
of the � rst thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, 
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively. 
Grade 3 to 4 bleeding events occurred in 6% of patients, including 
Grade 4 in 1 patient. Fatal adverse reactions included cerebral 
hemorrhage in 2 patients. Perform complete blood cell counts at 
baseline and during treatment as clinically indicated. Consider 
withholding and/or reducing the dose based on severity.
Infusion-Related Reactions: Infusion-related reactions occurred 
in 18% of 218 patients in the pooled safety population, including 
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For 
Grade 2 or 3 reactions, interrupt the infusion and provide supportive 
treatment. Once symptoms resolve, resume at a lower infusion rate. 
Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide 
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP 
can cause fetal harm when administered to a pregnant woman. 
Advise pregnant women of the potential risk to a fetus. 

Advise females of reproductive potential to use e� ective 
contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners 
of reproductive potential to use e� ective contraception during 
treatment with BLENREP and for 6 months after the last dose. 
Pregnancy testing is recommended for females of reproductive 
potential prior to initiating BLENREP.

ADVERSE REACTIONS
The pooled safety population described in Warnings and Precautions 
re¡ ects exposure to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg 
(1.4 times the recommended dose) administered intravenously once 
every 3 weeks in 218 patients in DREAMM-2. Of these patients, 194 
received a liquid formulation (not the approved dosage form) rather 
than the lyophilized powder.
Patients received BLENREP at the recommended dosage of 
2.5 mg/kg administered intravenously once every 3 weeks (n = 95). 
Permanent discontinuation due to an adverse reaction occurred 
in 8% of patients who received BLENREP; keratopathy (2.1%) 
was the most frequent adverse reaction resulting in permanent 
discontinuation. Dosage interruptions due to an adverse reaction 
occurred in 54% of patients who received BLENREP. Adverse 
reactions which required a dosage interruption in >3% of patients 
included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%). Dose reductions due to an adverse reaction 
occurred in 29% of patients. Adverse reactions which required a 
dose reduction in >3% of patients included keratopathy (23%) and 
thrombocytopenia (5%).
The most common adverse reactions (≥20%) were keratopathy 
(71%), decreased visual acuity (53%), nausea (24%), blurred 
vision (22%), pyrexia (22%), infusion-related reactions (21%), and 
fatigue (20%). The most common Grade 3 or 4 (≥5%) laboratory 
abnormalities were lymphocytes decreased (22%), platelets 
decreased (21%), hemoglobin decreased (18%), neutrophils 
decreased (9%), creatinine increased (5%), and gamma-glutamyl 
transferase increased (5%).
Serious adverse reactions occurred in 40% of patients who received 
BLENREP. Serious adverse reactions in >3% of patients included 
pneumonia (7%), pyrexia (6%), renal impairment (4.2%), sepsis 
(4.2%), hypercalcemia (4.2%), and infusion-related reactions (3.2%). 
Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

USE IN SPECIFIC POPULATIONS
Lactation: Because of the potential for serious adverse reactions 
in the breastfed child, advise women not to breastfeed during  
treatment with BLENREP and for 3 months after the last dose.
Females and Males of Reproductive Potential: Based on � ndings 
in animal studies, BLENREP may impair fertility in females and males.
Geriatric Use: Of the 218 patients who received BLENREP in 
DREAMM-2, 43% were aged 65 to less than 75 years and 17% were 
aged 75 years and older. Keratopathy occurred in 80% of patients 
aged less than 65 years and 73% of patients aged 65 years and older. 
Among the 95 patients who received BLENREP at the 2.5-mg/kg 
dose, keratopathy occurred in 67% of patients aged less than 
65 years and 73% of patients aged 65 years and older.
Renal or Hepatic Impairment: The recommended dosage has not  
been established in patients with severe renal impairment (eGFR 
15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with 
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis. The 
recommended dosage has not been established in patients with 
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN 
and any AST).
Please see Brief Summary of full Prescribing Information, 
including BOXED WARNING, on the following pages.

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy. 
So you can o� er your RRMM  patients a di� erent option.

INDICATION
BLENREP is indicated for the treatment of adults with relapsed or 
refractory multiple myeloma who have received at least 4 prior therapies, 
including an anti-CD38 monoclonal antibody, a proteasome inhibitor, and 
an immunomodulatory agent.
This indication is approved under accelerated approval based on response 
rate. Continued approval for this indication may be contingent upon 
verification and description of clinical benefit in a confirmatory trial(s).

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients 
who received BLENREP. Adverse reactions which required a dosage interruption 
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue. 
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who 
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP 
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b Visual acuity changes were determined upon eye examination.
c Blurred vision included diplopia, vision blurred, visual acuity reduced, 
and visual impairment.

d Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e Fatigue included fatigue and asthenia.
f Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline 
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection 
of antibody formation is highly dependent on the sensitivity and specificity of the 
assay. Additionally, the observed incidence of antibody (including neutralizing 
antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of antibodies in 
the studies described below with the incidence of antibodies in other studies or to other 
products may be misleading.

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies. 
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP. 
Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss, 
or other adverse outcome. In the U.S. general population, the estimated background 
risk of major birth defects and miscarriage in clinically recognized pregnancies is 
2% to 4% and 15% to 20%, respectively.

Data

Animal Data: Animal reproductive or developmental toxicity studies were 
not conducted with belantamab mafodotin-blmf. The cytotoxic component 
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be 
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity 
and teratogenicity.

(continued on next page)(continued on next page)

The following is a brief summary only; see full Prescribing Information 
for complete product information.

1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

This indication is approved under accelerated approval based on response rate 
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit 
in a confirmatory trial(s).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3 
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative 
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due 
to death, study withdrawal, or lost to follow up. For patients in whom events resolved, 
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in 
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range: 
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200 
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to 
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3) 
of full Prescribing Information].
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS 
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called 
the BLENREP REMS because of the risks of ocular toxicity [see Warnings 
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

• Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

• Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

• Patients must be enrolled in the BLENREP REMS and comply with monitoring.

• Healthcare facilities must be certified with the program and verify that patients 
are authorized to receive BLENREP.

• Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity 
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt 
the infusion and provide supportive treatment. Once symptoms resolve, resume 
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates 
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2. 
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed 
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks 
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY

BLENREP
(belantamab mafodotin-blmf) 
for injection, for intravenous use
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients 
who received BLENREP. Adverse reactions which required a dosage interruption 
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue. 
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who 
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP 
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b Visual acuity changes were determined upon eye examination.
c Blurred vision included diplopia, vision blurred, visual acuity reduced, 
and visual impairment.

d Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e Fatigue included fatigue and asthenia.
f Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline 
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection 
of antibody formation is highly dependent on the sensitivity and specificity of the 
assay. Additionally, the observed incidence of antibody (including neutralizing 
antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of antibodies in 
the studies described below with the incidence of antibodies in other studies or to other 
products may be misleading.

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies. 
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP. 
Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss, 
or other adverse outcome. In the U.S. general population, the estimated background 
risk of major birth defects and miscarriage in clinically recognized pregnancies is 
2% to 4% and 15% to 20%, respectively.

Data

Animal Data: Animal reproductive or developmental toxicity studies were 
not conducted with belantamab mafodotin-blmf. The cytotoxic component 
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be 
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity 
and teratogenicity.

(continued on next page)(continued on next page)

The following is a brief summary only; see full Prescribing Information 
for complete product information.

1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

This indication is approved under accelerated approval based on response rate 
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit 
in a confirmatory trial(s).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3 
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative 
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due 
to death, study withdrawal, or lost to follow up. For patients in whom events resolved, 
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in 
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range: 
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200 
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to 
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3) 
of full Prescribing Information].
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS 
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called 
the BLENREP REMS because of the risks of ocular toxicity [see Warnings 
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

• Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

• Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

• Patients must be enrolled in the BLENREP REMS and comply with monitoring.

• Healthcare facilities must be certified with the program and verify that patients 
are authorized to receive BLENREP.

• Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity 
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt 
the infusion and provide supportive treatment. Once symptoms resolve, resume 
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates 
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2. 
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed 
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks 
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY

BLENREP
(belantamab mafodotin-blmf) 
for injection, for intravenous use
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8.2 Lactation

Risk Summary

There is no data on the presence of belantamab mafodotin-blmf in human milk 
or the effects on the breastfed child or milk production. Because of the potential 
for serious adverse reactions in the breastfed child, advise women not to breastfeed 
during treatment with BLENREP and for 3 months after the last dose.

8.3 Females and Males of Reproductive Potential
BLENREP can cause fetal harm when administered to pregnant women 
[see Use in Specific Populations (8.1)].
Pregnancy Testing

Pregnancy testing is recommended for females of reproductive potential 
prior to initiating BLENREP.

Contraception

Females: Advise women of reproductive potential to use effective contraception 
during treatment and for 4 months after the last dose.

Males: Because of the potential for genotoxicity, advise males with female partners 
of reproductive potential to use effective contraception during treatment with BLENREP 
and for 6 months after the last dose [see Nonclinical Toxicology (13.1) 
of full Prescribing Information].
Infertility

Based on findings in animal studies, BLENREP may impair fertility in females 
and males. The effects were not reversible in male rats, but were reversible 
in female rats [see Nonclinical Toxicology (13.1) of full Prescribing Information].
8.4 Pediatric Use
The safety and effectiveness of BLENREP in pediatric patients have not 
been established.

8.5 Geriatric Use
Of the 218 patients who received BLENREP in DREAMM-2, 43% were aged 65 
to less than 75 years and 17% were aged 75 years and older. Clinical studies of 
BLENREP did not include sufficient numbers of patients aged 65 and older to determine 
whether the effectiveness differs compared with that of younger patients. Keratopathy 
occurred in 80% of patients aged less than 65 years and 73% of patients aged 65 
years and older. Among the patients who received BLENREP at the 2.5-mg/kg dose 
in DREAMM-2 (n = 95), keratopathy occurred in 67% of patients aged less than 
65 years and 73% of patients aged 65 years and older. Clinical studies did not include 
sufficient numbers of patients 75 years and older to determine whether they respond 
differently compared with younger patients.

8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal 
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2

as estimated by the Modification of Diet in Renal Disease [MDRD] equation) 
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended 
dosage has not been established in patients with severe renal impairment 
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with 
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical 
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment 
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase 
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).

The recommended dosage of BLENREP has not been established in patients with 
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN and any AST) 
[see Clinical Pharmacology (12.3) of full Prescribing Information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Ocular Toxicity

• Advise patients that ocular toxicity may occur during treatment with BLENREP 
[see Warnings and Precautions (5.1)].

• Advise patients to administer preservative-free lubricant eye drops as recommended 
during treatment and to avoid wearing contact lenses during treatment unless 
directed by a healthcare professional [see Dosage and Administration (2.3) of full 
Prescribing Information, Warnings and Precautions (5.1)].

• Advise patients to use caution when driving or operating machinery as BLENREP 
may adversely affect their vision [see Warnings and Precautions (5.1)].

BLENREP REMS

BLENREP is available only through a restricted program called BLENREP REMS 
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable 
requirements:

 • Patients must complete the enrollment form with their provider.

 • Patients must comply with ongoing monitoring for eye exams 
[see Warnings and Precautions (5.1)].

Thrombocytopenia

• Advise patients to inform their healthcare provider if they develop signs 
or symptoms of bleeding [see Warnings and Precautions (5.3)].

Infusion-Related Reactions

• Advise patients to immediately report any signs and symptoms of infusion-related 
reactions to their healthcare provider [see Warnings and Precautions (5.4)].

Embryo-Fetal Toxicity

• Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions (5.5), Use in Specific Populations 
(8.1, 8.3)].

• Advise women of reproductive potential to use highly effective contraception during 
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5), 
Use in Specific Populations (8.3)].

• Advise males with female partners of reproductive potential to use effective 
contraception during treatment with BLENREP and for 6 months after the last dose 
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing 
Information].

Lactation

• Advise women not to breastfeed during treatment with BLENREP and 
for 3 months after the last dose [see Use in Specific Populations (8.2)].

Infertility

• Advise males and females of reproductive potential that BLENREP may impair 
fertility [see Use in Specific Populations (8.3)].
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Introduction: Overview of CLL 
Chronic lymphocytic leukemia (CLL) is character-
ized by progressive accumulation of leukemic cells, 
also known as lymphocytes, in the bone marrow 
and peripheral blood.1,2 CLL remains the most 
prevalent adult leukemia among Western countries 
with more than 20,000 new cases diagnosed each 
year.1,3 The average age at diagnosis is about 70 years 
with an incidence of 4.7 per 100,000 per year. The 
average lifetime risk of developing CLL is about 1 in 
175 (0.57%), with men at higher risk than women.4

The 5-year survival rate for CLL is 87.9%; however, 
survival rate is dependent on the presence of specific 
prognostic risk factors that determine the course of 
disease progression and treatment response.4,5

Current CLL treatments are not curative, with 
the exception of allogenic hematopoietic stem cell 
transplantation, for which only a limited number of 
patients are eligible.6 Early symptoms of CLL may be 
generalized and vague, including weakness, weight 
loss, and night sweats while cytopenias are more 
common with advanced disease and present as 
dyspnea, increased fatigue, increased risk of infec-
tion, or excessive bleeding and bruising.2 Diagnosis 
of CLL requires the presence of at least 5 x 109/L 
monoclonal B lymphocytes in the peripheral blood 
and the clonality of the circulating B cells confirmed 
by flow cytometry. Use of interphase fluorescence 
in situ hybridization to detect chromosomal 
abnormalities and molecular DNA sequencing to 
determine mutation status of TP53 and immu-
noglobulin heavy-chain variable (IGHV) provide 
valuable prognostic information that is predictive of 
time to disease progression and survival in patients 
receiving treatment. The presence of del(13q) as 
the sole abnormality has favorable prognosis, while 
del(17p), del(11q), mutated TP53, or unmutated 
IGHV are high-risk markers associated with a poorer 
prognosis and shorter progression-free survival 
(PFS) with chemotherapy- and chemoimmunother-
apy-based treatments (see Table 11).

The Rai and Binet systems are the 2 staging 
systems used in clinical practice to stratify patients 
into risk groups. Treatment considerations include 

patient age (age greater than or less than 65 years), 
overall performance status, and the presence of 
prognostic markers.1 The goal of CLL treatment 
is to improve quality of life (QOL) and prolong 
survival. In early-stage disease when patients are 
asymptomatic, a “watch and wait” approach is 
justified because early treatment with chemotherapy 
(chlorambucil or fludarabine) has not demonstrated 
prolonged overall survival.1

Historically, treatment of CLL consisted of 
cytotoxic chemotherapy in combination with 
anti-CD20 monoclonal antibodies, also referred 
to as chemoimmunotherapy. Studies have 
demonstrated that combination of fludarabine, 
cyclophosphamide, and rituximab (FCR) signifi-
cantly improves PFS and overall survival (OS) 
in young, fit, treatment-naïve patients without 
del(17p) mutation and mutated IGHV status when 
compared with the watch and wait approach 
or bendamustine-rituximab (BR), while BR or 
chlorambucil monotherapy or in combination with 
obinutuzumab or rituximab was the treatment of 
choice in patients older than 65 years.7-14 However, 
the utility of these agents is limited by the adverse 
effect (AE) profile, which includes the development 
of secondary malignancies, Richter transformation, 
myelosuppression and reduced activity in patients 
with genetic markers such as TP53 mutation, 
del(17q), del(11q), and unmutated IGHV status.5

Richter transformation refers to the development 
of an aggressive lymphoma, such as diffuse large 
B-cell lymphoma observed in about 5% to 10% of 
patients with CLL.15 The development of targeted 
therapy in the form of Bruton tyrosine kinase (BTK) 
inhibitors ibrutinib and later acalabrutinib and 
zanubrutinib and the B-cell leukemia/lymphoma-2 
(BCL-2) inhibitor venetoclax fulfilled an unmet need 
in advancing safe and effective treatment options for 
patients with CLL.1,5

An emerging predictor of treatment efficacy is 
undetectable minimal residual disease, uMRD, 
defined as <10-4 detectable leukemic cells in the 
peripheral blood or marrow. Over the past decade, 
assessment of uMRD has been implemented in 

CLL clinical trials when 
measured at the end of 
treatment with chemo-
immunotherapy or in 
fixed-duration treatment 
with venetoclax-based 
therapy and may 
prove to be a valuable 
surrogate marker in the 
clinical setting.1,16

Treatment 
Approaches for 
Chronic Lymphocytic 
Leukemia 
The landscape of 
CLL treatment has 
undergone a shift away 

from chemoimmunotherapy in favor of oral target-
ed-based regimens that improve PFS, OS, and toler-
ability.1 The preferred frontline treatment options for 
CLL with and without the del(17p) mutation include 
BTK inhibitors ibrutinib, acalabrutinib (± obinutu-
zumab), or zanubrutinib, and the BCL-2 inhibitor 
venetoclax (± obinutuzumab).1 Zanubrutinib, at the 
time of this writing, has not received FDA approval 
for treatment in CLL; however, it is recommended as 
a preferred agent in the NCCN CLL/small lympho-
cytic lymphoma (SLL) guidelines.1

Ibrutinib
Ibrutinib, an irreversible oral inhibitor of BTK, was 
approved for monotherapy, first-line treatment 
of CLL based on results from the RESONATE-2 
study. This phase 3 trial demonstrated superiority 
to chlorambucil (Ch) in treatment-naïve patients 
older than 65 years without del(17p). Ibrutinib 
significantly prolonged PFS compared with chlo-
rambucil, demonstrating an 85% reduction in the 
risk of disease progression or death. At 8 years of 
follow-up, the median PFS has not yet been reached 
for patients in the ibrutinib arm and was 15 months 
for patients in the Ch arm (95% CI, 10.2-19.4). At 7 
years, PFS was 59% for ibrutinib versus 9% for Ch 
and OS was 78% for ibrutinib. Sustained PFS benefit 
was observed for patients with high-risk genomic 

• Chronic lymphocytic leukemia 
(CLL) is the most common form of 
leukemia, accounting for an esti-
mated 21,250 new cases annually 
in the United States and resulting in 
approximately 4410 deaths. 

• Novel, oral targeted therapies have 
transformed the CLL treatment 
landscape and have dramatically 
improved patient survival. However, 
the rise of these novel therapeutics 
requires complex management 
to optimize clinical outcomes and 
mitigate economic burden associ-
ated with these agents. 

• Managed care pharmacists involved 
in oncology care must be able 
to keep up with rapidly evolving 
data and emerging clinical trends 
related to targeted treatment 
strategies. Pharmacists must be 
aware of the challenges affecting 
patient access and adherence to 
treatment and skillfully navigate the 
CLL landscape to balance access, 
quality of life, and cost. 

Discerning Novel Approaches, Recent Advances, 
and the Managed Care Considerations for Targeted Treatments in CLL

TAKE-AWAY POINTS

TABLE 1. Prognostic Data for Survival and Time to Progression in CLL1

Unfavorable Neutral Favorable 

Interphase cytogenetics 
(FISH)a

Del(17p)
Del(11q)

Normal
+12

Del(13q) 
(as sole abnormality)

DNA sequencingb TP53 (mutated)
  mutation

TP53 (wild type)
  mutation

CpG-stimulated 
metaphase karyotype

Complex karyotypec unrelate  
clonal chromosome abnormalities 
in more than 1 cell on karyotype)

 chronic lymphocytic leu emia   uorescence in situ hy ridi ation   immunoglo ulin heavy chain varia le  
 progression free survival.

a ormal studies identifying the percentage of a normal cells identified y  are ongoing although populations  
appear to not have the clinical impact as noted in the ta le. he presence of del  and or del p  are associated ith 
short  ith chemotherapy and chemoimmunotherapy approaches. 
b  rearrangements involving  carry a poor prognosis even if mutated.  mutation status also provides 
additional prognostic information to .
c omple  aryotype is ased on results of metaphase aryotyping of p stimulated  cells.
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features including TP53 mutation, del(11q), and/or 
unmutated IGHV treated with ibrutinib. The primary 
reason for ibrutinib treatment discontinuation was 
AEs for 32 patients (24%) with commonly reported 
AEs consistent with previous 5-year follow-up. The 
most commonly reported AEs leading to discon-
tinuation were atrial fibrillation, pneumonia, and 
palpitations and treatment discontinuations due to 
AEs decreased over time. Thirty-one patients (23%) 
on ibrutinib had dose reductions because of AEs and 
28 of these patients (90%) experienced improvement 
following dose reduction. At 8-year follow up, a total 
of 42% of patients remain on ibrutinib treatment.17,18

A phase 3 trial coordinated by the Alliance for 
Clinical Trials Oncology (Alliance) evaluated the 
efficacy of ibrutinib ± rituximab relative to benda-
mustine + rituximab (BR) in previously untreated 
patients aged 65 years and older. With a median 
follow-up of 55 months, the study continues to 
show that prolonged PFS with ibrutinib treatment 
compared with BR with median PFS not reached 
in either ibrutinib study arms compared with 44 
months in the BR treatment arm. At 48 months, PFS 
estimates were 47% for BR and 76% for ibrutinib 
alone or in combination with rituximab with no 
significant difference among the 3 treatment groups 
with respect to OS. The benefit of ibrutinib over 
BR was consistent across high-risk patients with 
TP53 abnormalities, del(11q), complex karyotype, 
or IGHV with no discernible improvement with the 
addition of rituximab to ibrutinib treatment. The 
rate of grade 3 or higher hematologic AEs was higher 
with BR (61%) than with I or IR (41% and 39%, 
respectively), whereas the rate of grade 3 or higher 
nonhematologic AEs including atrial fibrillation or 
flutter and hypertension were lower with BR (63%) 
than with ibrutinib-containing regimens (74% for 
both regimens).19

The iLLUMINATE study evaluated ibrutinib 
+ obinutuzumab compared with chlorambucil 
(Ch) + obinutuzumab as first-line treatment in 
previously untreated patient 65 years and older or 
younger than 65 years with comorbid conditions. 
At median follow-up of 31.33 months, median PFS 
was significantly longer in the ibrutinib-containing 
regimen (median not reached [95% CI, 33.6 to 
non-estimable]) than in the chlorambucil-treated 
group (19.0 months [15.1-22.1]; HR, 0.23; 95% CI, 
0.15-0.37; P <.0001). PFS at 30 months was 79% 
(95% CI, 70-85) in the ibrutinib treatment group and 
31% (95% CI, 23-40) in the chlorambucil-treated 
group. Neutropenia and thrombocytopenia were the 
most common grade 3 or 4 AEs in both groups with 
serious AEs occurring in 58% and 35% of patients 
treated with ibrutinib + obinutuzumab and Ch + 
obinutuzumab, respectively. One treatment-related 
death occurred in each treatment group.20

The phase 3 ECOG-ACRIN trial randomized 
treatment-naïve patients aged 70 years or younger 
with CLL without the del(17p) mutation in a 2 to 1 
fashion with ibrutinib + rituximab (IR) or standard 
chemoimmunotherapy with FCR. With a median 
follow-up of 5.8 years, median PFS is superior 
for IR (HR, 0.37; P <.001). IR treatment improved 
PFS relative to FCR in patients with both IGHV 
gene-mutated CLL (HR, 0.27; P <.001) and IGHV 
unmutated CLL (HR, 0.27; P <.001). Of the 354 

patients randomized to IR, a total of 214 (60.5%) 
currently remain on treatment compared with 115 
of 175 (65.7%) patients randomized to FCR. The 
7-year PFS is approximately 80% for patients who 
were able to remain on ibrutinib therapy, suggesting 
that disease progression for patients on treatment 
was relatively uncommon. The median time to 
disease progression for patients who discontinued 
ibrutinib for reasons other than progression or 
death was 25 months. The most common reason 
for discontinuing ibrutinib treatment was AEs, 
which occurred in 21.9% of patients in the IR group. 
With extended follow-up, grade 3 or higher treat-
ment-related AEs were observed in 73% of IR and 
83.5% of FCR-treated patients with hematologic AEs 
including cytopenia and febrile neutropenia higher 
in the FCR treatment group and nonhematologic 
AEs including atrial fibrillation and hypertension 
higher in the IR group.21,22

Acalabrutinib
Acalabrutinib, a second-generation, selective BTK 
inhibitor developed to exhibit higher specificity for 
BTK and therefore, result in lower off-target AEs, was 
evaluated in the phase 3 ELEVATE-TN trial as mono-
therapy, and in combination with obinutuzumab 
compared with Ch + obinutuzumab in patients 
65 years and older or younger than 65 years with 
comorbid conditions. At a median follow-up of 46.9 
months, treatment was ongoing in 74.9% and 69.3% 
of patients in the acalabrutinib + obinutuzumab and 
acalabrutinib monotherapy arms, respectively, and 
a total of 69 patients (39%) in the obinutuzumab 
+ chlorambucil arm crossed over to acalabrutinib. 
Study results demonstrated PFS benefit in both acal-
abrutinib treatment arms for all patient subgroups, 
including those with high-risk prognostic factors. 
In post hoc analysis, prolonged PFS was observed 
in the acalabrutinib + obinutuzumab treatment 
arm compared with acalabrutinib monotherapy 
(P = .0296); however, the study was not powered 
to detect differences between the 2 acalabrutinib 
groups. The most common grade 3 or higher AE was 
neutropenia, which occurred in 10%, 30%, and 41% 
in the acalabrutinib monotherapy, acalabrutinib 
combination therapy, and Ch + obinutuzumab 
patients, respectively, and no new safety signals were 
observed in the follow-up study period.23,24

Zanubrutinib
Zanubrutinib, an oral selective next-generation BTK 
inhibitor also designed to exhibit high specificity 
for BTK and minimize off-target AEs, is currently 
being evaluated for the treatment of CLL.25,26 At the 
time of this publication, zanubrutinib has not been 
FDA approved for treatment in CLL; however, based 
on demonstrated clinical efficacy, it was recently 
included in recent National Comprehensive Cancer 
Network (NCCN) guidelines for CLL treatment in the 
first-line and relapsed settings.1

SEQUOIA, an open-label, global phase 3 study, 
randomized treatment-naïve patients with CLL/SLL 
without del(17p13.1) and were either older than 65 
years or were unsuitable for treatment with FCR to 
receive zanubrutinib or BR. A third unrandomized 
arm consisted of patients with del(17p13.1) enrolled 
to receive zanubrutinib but this group was not 

included in the primary end point PFS analysis. 
Zanubrutinib demonstrated statistically significant 
improvement in PFS compared with BR with 
treatment benefit observed in patients across all 
age subgroups, Binet stage, bulky disease, del(11q), 
and unmutated IGHV status. The difference in PFS 
between the treatment groups was not significant 
among patients with mutated IGHV. Estimated 
2-year PFS for zanubrutinib compared with BR was 
85.5% versus 69.5% and OS was 94.3% compared 
with 94.6%, respectively. Zanubrutinib was associ-
ated with less treatment discontinuation due to AEs 
and lower rates of atrial fibrillation consistent with 
those observed in the phase 3 ASPEN and ALPINE 
studies. The study authors assert that results from 
this trial support the potential utility of zanubru-
tinib in the frontline management of patients 
with CLL/SLL.27-30

Venetoclax + Obinutuzumab
Venetoclax, an oral, selective BCL-2 inhibitor, was 
evaluated in the phase 3 CLL14 trial in previously 
untreated patients with comorbid conditions to 
receive either 1-year fixed-duration venetoclax + 
obinutuzumab or Ch + obinutuzumab. The study 
primary end point was PFS and secondary end 
points included safety, rates of MRD response, 
time to next treatment (TTNT), and OS. At a 
median follow-up of 65.4 months, PFS remained 
significantly superior for venetoclax + obinutuzum-
ab-treated patients than those treated with Ch + 
obinutuzumab. The 5-year time to next treatment 
was significantly longer for the venetoclax + obinu-
tuzumab treatment arm compared with the Ch + 
obinutuzumab, (72.1% vs 42.8%, P <.0001). The PFS 
and TTNT difference was maintained across all risk 
groups, including patients with TP53 aberrations
(5-year PFS, 40.6% vs 15.6%; 5-year TTNT, 48.0% 
vs 20.8%) and unmutated IGHV status (5-year PFS, 
55.8% vs 12.5%; 5-year TTNT 66.2% vs 25.1%). At 
the end of treatment, patients in the venetoclax 
combination group had higher rates of uMRD than 
patients in the Ch + obinutuzumab group, 42% 
compared with 7%, respectively, and uMRD at 4 
years after treatment completion continued to be 
higher in the venetoclax + obinutuzumab group, 
18.1% compared with 1.9% in the Ch + obinutu-
zumab group. Four years after treatment comple-
tion, more than 60% of patients who received 1-year 
fixed-duration venetoclax + obinutuzumab have 
remained in remission with a majority of patients 
still not requiring second-line therapy. Patients with 
del(17p) and TP53 exhibited shorter PFS rates on 
venetoclax + obinutuzumab treatment than PFS 
reported with frontline BTK inhibitor treatment and 
may benefit from treatment with BTK inhibitors 
before venetoclax + obinutuzumab. Among both 
treatment groups, the most common grade 3 or 4 
AEs continued to be neutropenia (53% vs 48%) with 
no new safety signals observed at follow-up.6,31-33

Current Recommendations for Relapsed/
Refractory Treatment 
Ibrutinib, acalabrutinib, zanubrutinib, and vene-
toclax in combination with rituximab are preferred 
treatment options as second-line and subsequent 
lines of therapy in CLL.1
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Ibrutinib
RESONATE established the efficacy and safety of 
ibrutinib compared with ofatumumab in relapsed/
refractory (R/R) CLL or SLL. At a median follow 
up 9.4 months, ibrutinib significantly improved 
PFS and OS compared with ofatumumab and 
demonstrated a 12-month OS rate 90% versus 81% 
for ofatumumab. Commonly reported (>20%) AEs in 
the ibrutinib group were diarrhea, fatigue, pyrexia, 
and nausea. Grade 3 or higher incidence of diarrhea 
and atrial fibrillation occurred more frequently in 
the ibrutinib group compared with the ofatumumab 
group (4% vs 2% and 3% vs 0%, respectively). A 
6-year follow-up analysis of the RESONATE trial 
confirmed a continued PFS improvement in the 
ibrutinib group of 44.1 months compared with 8.1 
months in the comparator arm, with treatment 
benefit preserved in patients with high-risk clinical 
and genomic features. At a median 41 months of 
treatment, accounts of AEs were consistent with 
rates observed earlier in RESONATE. All-grade 
hypertension and atrial fibrillation occurred in 21% 
of patients on ibrutinib and in 12% of ofatumum-
ab-treated patients. The frequency of AEs leading to 
treatment discontinuation remained consistent over 
time with 16% of patients discontinuing treatment 
with ibrutinib due to AEs.34,35

Acalabrutinib
ASCEND evaluated the efficacy of acalabrutinib 
monotherapy compared with investigator’s choice, 
which was either idelalisib + rituximab or BR, in 
patients with R/R CLL. After a median follow-up of 
16.1 months, 83% of patients in the acalabrutinib 
monotherapy group remained progression free 
compared with 56% of patients in the investigator’s 
choice treatment arm with median PFS significantly 
longer with acalabrutinib monotherapy. The relative 
reduction in the risk of progression or death was 
69% with acalabrutinib monotherapy (HR, 0.31; 95% 
CI, 0.20-0.49; P <.0001). Serious AEs were reported 
more frequently with idelalisib + rituximab (56%) 
than with acalabrutinib monotherapy (29%) or BR 
(26%) and AEs leading to treatment discontinuation 
were observed less frequently in patients receiving 
acalabrutinib monotherapy (11%) compared with 
idelalisib + rituximab (47%).36

A head-to-head comparison of acalabrutinib to 
ibrutinib was conducted in ELEVATE-RR designed 
to establish improved tolerability with continuous 
acalabrutinib therapy and determine noninferiority 
to ibrutinib. Acalabrutinib was associated with 
statistically significantly lower all-grade atrial 
fibrillation and hypertension and slightly more 
grade 3 or higher headache and fatigue compared 
with ibrutinib. Treatment discontinuations due 
to AEs occurred in 14.7% of acalabrutinib-treated 
and 21.3% of ibrutinib patients. Acalabrutinib was 
determined to be noninferior to ibrutinib with a 
median PFS of 38.4 months in both treatment arms 
and fewer cardiovascular AEs.37

Zanubrutinib
In ALPINE, a phase 3 head-to-head study, the 
efficacy and safety of zanubrutinib was compared 
with ibrutinib in patients with R/R CLL. An interim 
analysis revealed a statistically significantly higher 

overall response rate (ORR) with zanubrutinib 
compared with ibrutinib (78.3% vs 62.5%; P = .0006). 
ORR was higher in patients with del(11q) (83.6% 
vs 69.1%) and del(17p) (83.3% vs 53.8%) with 
zanubrutinib as was overall 12-month PFS (94.9% 
vs 84%) and OS (97% vs 92.7%) rates. The rate of 
atrial fibrillation/flutter was significantly lower with 
zanubrutinib, 2.5% compared with ibrutinib, 10.1%; 
however, neutropenia was higher with zanubru-
tinib, 28.4% vs 21.7%. Zanubrutinib is currently 
recommended as an alternative treatment option for 
patients intolerant to other BTK inhibitors.1,29,38,39

Venetoclax + Rituximab
MURANO was a phase 3 randomized study between 
fixed-duration venetoclax + rituximab (VenR) 
compared with BR in patients with R/R CLL. At a 
median follow-up of 36 months, VenR demonstrated 
statistically significant superiority to BR in PFS 
(NR vs 17 months; HR, 0.16 [95% CI, 0.12-0.23]; 
P <.001) and in estimated 3-year OS (87.9% vs 79.5%; 
HR, 0.50 [95% CI, 0.30-0.85]; P = .0093). VenR led 
to a higher rate of uMRD at treatment cessation 
(62% vs 13%) and was associated with a predicted 
longer PFS. At 5-year follow-up, survival benefits 
were sustained with VenR with median PFS of 
53.6 months compared with 17.0 months with BR 
(P <.0001). OS benefit for patients treated with VenR 
versus BR was also sustained with 5-year OS esti-
mates of 82.1% compared with 62.2%, respectively. 
In patients treated with VenR, 38.6% maintained 
uMRD status and continued to exhibit durable 
response. The 5-year follow-up analysis concluded 
uMRD to be a robust predictor of PFS with almost 
all patients with high MRD status at end of treat-
ment experiencing disease progression and many 
patients with uMRD at end of treatment maintaining 
clinical remission. The study results concluded that 
uMRD status at end of treatment was predictive of 
improved OS. AEs of grade 3 or 4 were reported in 
82% of patients in the VenR group and 70.2% in the 
BR group with grade 3 or 4 tumor lysis syndrome 
(TLS) reported in 6 (3.1%) patients on VenR and in 
2 patients (1.1%) on BR. Treatment-related dose 
interruptions and discontinuations were higher 
among patients treated with VenR and occurred in 
89.7% and 18% of patients compared with 64.9% and 
16% of patients on BR, respectively. No new safety 
signals were identified upon follow-up and rates of 
Richter transformation remained balanced between 
treatment arms.40-43

Gaps in Current Treatment Strategies
Recent advances in the treatment of CLL, especially 
the availability of targeted therapies, have led to 
improvement in overall survival, as the CLL-related 
death rate has steadily fallen an average of 3.2% 
per year between 2010 and 2019.2 However, despite 
these advances, there remain gaps in the current 
treatment strategies that impact patient care. 

Continuous treatment with BTK inhibitors has led 
to various treatment challenges including increased 
risk of AEs, drug resistance, adherence issues, and 
financial toxicity. The most common reasons for 
treatment discontinuation are disease progression 
and AEs.44 Monotherapy with first-generation BTK 
inhibitors still poses the risk of disease relapse, 

especially in patients with high-risk features, and 
exposes patients to AEs that appear to increase with 
prolonged use. AEs associated with BTK inhibitors 
have led to clinically significant discontinuation 
rates and dose reductions. Pooled analysis from 
RESONATE, RESONATE-2, and PCYC-1102 (n = 424) 
indicated that 13% of patients on ibrutinib required 
a dose reduction due to AEs and 11% permanently 
discontinued treatment altogether. However, results 
of real-world data from a retrospective analysis of 
more than 600 patients with CLL showed that 21% 
of all ibrutinib treatment discontinuations were 
due to treatment toxicity with a median time to 
discontinuation of 7 months.45,46 The study noted 
that while patients experienced treatment benefit on 
ibrutinib, efforts should be taken to minimize AEs 
to optimize outcomes. Clinically significant AEs on 
BTK inhibitors include cardiovascular complications 
(hypertension, arrhythmias), cytopenias, infection, 
myalgias, arthralgias, diarrhea, rash, and bleeding 
risk. More selective second-generation BTK inhib-
itors, such as acalabrutinib and zanubrutinib, may 
reduce AEs associated with the off-target effects of 
BTK inhibition but the need for indefinite treatment 
still remains.7

Another therapeutic challenge associated with 
continuous use of BTK inhibitors is the emergence 
of treatment resistance. Currently available first- 
and second-generation BTK inhibitors exhibit 
covalent and irreversible binding to cysteine-481 
binding site of BTK. Despite improved efficacy with 
BTK inhibitors, treatment failure due to primary 
or secondary resistance may occur and often leads 
to disease progression or relapse. In CLL, most 
frequent mechanisms of resistance observed in 
ibrutinib-treated patients are point mutations 
of BTK C481S at the cysteine binding site and in 
phospholipase C gamma 2 (PCLg2). These 2 muta-
tions are collectively observed in more than 80% of 
patients with CLL who have progressed on ibrutinib 
therapy and can be detected up to 9.3 months 
before clinical relapse through clonal analysis.47

Routine testing for BTK mutations to screen for 
resistance is not generally recommended unless a 
patient with ibrutinib intolerance is considering 
switching to a second-generation BTK inhibitor.1

Other mechanisms driving resistance may be 
incomplete inhibition due to low oral bioavailability, 
short half-life, and high protein binding associated 
with these agents.48

BTK active-site occupancy is required for optimal 
outcomes in CLL treatment with BTK inhibitors, 
making medication adherence imperative. 
Biological effects of therapy are rapidly reversed with 
dose reductions or interruptions. An analysis of the 
relationship between dose intensity and outcomes 
was conducted in the RESONATE trial and found 
that patients with higher dose intensity experienced 
longer PFS; overall mean dose intensity was 95% 
with a median treatment duration of 9 months. 
A shorter median PFS was observed for patients 
with dose reductions or interruptions exceeding 8 
days.49 Furthermore, in a single-institution analysis, 
dose discontinuations of ibrutinib resulted in poor 
OS and low-dose adherence was associated with 
worse PFS (P = .043). Inferior OS was related to early 
dose reduction.50 Approximately 25% of patients 
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experienced disease flare following ibrutinib discon-
tinuation. The median duration of interruption was 
8 days to mitigate bleeding risk during perioperative 
procedures. The occurrence of disease flare was 
associated with shorter event-free survival and did 
not affect OS.51

The QOL for patients with CLL has greatly 
improved with the availability of BTK inhibitors 
through a more targeted treatment approach and 
oral administration. However, some QOL issues 
associated with indefinite treatment remain, 
including drug interactions and the need for 
additional medications to manage treatment AEs. 
BTK inhibitors are extensively metabolized and 
eliminated by cytochrome P450 3A4 enzymes with 
minor CYP2D6 involvement. Therefore, co-admin-
istration of strong inhibitors or inducers of CYP3A4 
can cause disruptions in the therapeutic levels of 
BTK inhibitors. The added complexity associated 
with treatment adjustments to manage comorbid-
ities and AEs may lead to significant impacts on a 
patient’s QOL.52,53

BCL-2 inhibition with fixed-duration venetoclax 
has demonstrated efficacy in CLL treatment but 
disease progression can still occur due to the 
development of treatment resistance. Moreover, 
outstanding questions remain regarding the optimal 
duration of venetoclax treatment, whether the finite 
duration of therapy reduces the emergence of muta-
tions, and the clinical benefit of retreatment with 
venetoclax upon relapse.54,55 Treatment sequencing 
data across various trial data indicate that BTK 
inhibitor efficacy is maintained in the second-line 
setting after initial treatment with venetoclax as 
well as venetoclax benefit in the second-line setting 
post-frontline BTK inhibitor treatment, further 
demonstrating that perhaps the use of an alternate 
mechanism of action would overcome any barriers 
to efficacy such as mutation-based resistance.56-58

Various clinical trials have demonstrated that 
measuring MRD status at the end of treatment is 
an independent predictor of survival and PFS.16,59,60

In the CLL14 study, venetoclax + obinutuzumab 
was compared with obinutuzumab + Ch to assess 
response in treatment-naïve patients with CLL with 
genetic aberrations. Whereas venetoclax regimen 
was superior across all genetic subgroups, the study 
concluded that high-risk patients or patients who 
have not achieved uMRD may require alterna-
tive approaches.61

Venetoclax, with its high antitumor activity, 
achieves deep remissions by potentially inducing 
apoptosis, thereby increasing the risk of TLS. A 
specific challenge and limitation with combination 
venetoclax-based therapies is the monitoring 
and mitigation of TLS. Clinical TLS is defined by 
clinical manifestations, namely renal, cardiac, and 
neuromuscular symptoms induced by worsening 
of metabolic and electrolyte laboratory measure-
ments. Patients with high tumor burden or a high 
absolute lymphocyte count of greater than 25 x 
109/L are at higher risk when initiating venetoclax 
treatment. Use of pharmaceutical debulking agents 
to reduce tumor mass before venetoclax therapy and 
implementing a tapered dose escalation strategy 
with venetoclax may reduce the risk of TLS in the 
clinical setting.62

Overall, there remains an unmet need for 
additional treatment options in CLL, particularly 
in patients with complex karyotype that carry a 
poor prognosis even with chemoimmunotherapy. 
Combining novel combinations of targeted therapy 
may provide a synergistic approach to achieving a 
durable, deeper response in high-risk patients, while 
minimizing the development of acquired resistance 
and toxicities.63-65 Additionally, guidance on optimal 
use of uMRD in the clinical setting may inform the 
viability of fixed-duration or MRD-guided treatment 
to assess treatment strategy.44

Future Treatment Approach: 
Com ination Therapy
Combination therapy with BTK and BCL-2 inhibitors 
offer complementary mechanisms of action and 
may address resistance, minimize AEs, and offer 
a fixed-duration treatment approach to improve 
QOL and cost burden in patients with CLL. Various 
double and triple combination therapies have been 
studied in clinical trials. 

Fixed-Duration Doublet Treatment
Currently, fixed-duration combination venetoclax 
regimens are under evaluation to determine efficacy 
and impact on patient outcomes in CLL. Recent 
clinical trials evaluating the combination of vene-
toclax + ibrutinib have demonstrated an increase 
in the depth of response and a longer duration of 
remission in patients with CLL.60,66-70 Fixed-duration 
combination strategy may eliminate the need for 
indefinite treatment, thereby reducing AEs and drug 
interactions from prolonged BTK inhibitor exposure. 
Currently, this combination treatment regimen 
has not been approved by the FDA and additional 
clinical trials confirming superiority of this treat-
ment regimen, reduction in AEs, and evaluation of 
uMRD rate upon treatment end, are underway to 
determine the best therapeutic strategy.66

CAPTIVATE, a phase 2 study, compared the 
response of fixed-duration therapy or MRD-guided 
treatment of venetoclax + ibrutinib in untreated 
patients with CLL aged younger than 70 years. 
Results from the MRD cohort showed 75% of 
patients achieved uMRD with 12 cycles of the 
combined regimen, and 30-month PFS rates were 
greater than 95% irrespective of randomization. In 
the fixed-duration cohort, results demonstrated 
a complete response of 55% across all subgroups, 
including high-risk patients. No new safety signals 
were observed, and overall safety profiles were 
consistent with those previously reported.69,70

In CLARITY, a phase 2 study, uMRD levels were 
measured in peripheral blood or bone marrow 
in patients with R/R CLL treated with ibrutinib + 
venetoclax. After 12 months of combination therapy, 
36% of patients achieved uMRD in the bone marrow 
and 53% in the peripheral blood, with an ORR of 
89% (51% CR). Two patients were reported to have 
terminated therapy after confirmation of uMRD 
without evidence of relapse.60

The phase 3 GLOW study evaluated a fixed-du-
ration ibrutinib + venetoclax compared with Ch + 
obinutuzumab in untreated patients who were older 
and had comorbidities. The primary end point of 
PFS at the median 34-month follow-up was 80.5% 

with ibrutinib + venetoclax compared with 35.8% for 
Ch + obinutuzumab (P <.001). uMRD was superior 
with ibrutinib + venetoclax and sustained from 3 to 
12 months of treatment end: 80.4% versus 26.3% in 
those patients who achieved MRD lower than 10-5.67

Triplet Treatment
Triple combination therapy is currently under 
investigation to achieve fixed-duration treatment 
regimens that achieve high rates of uMRD and 
higher rates of remission.71

The phase 2 prospective, open-label CLL2-GIVE 
study evaluated the combination of ibrutinib + 
venetoclax + obinutuzumab in treatment-naïve 
patients with CLL and del(17p) and/or TP53 muta-
tion. Of the 41 patients assessed at final restaging, 
58.5% of the patients met the primary end point of 
complete response (CR) (P <.001). Peripheral blood 
uMRD was achieved in 78% of patients and 2-year 
PFS and OS rates were both 95.1%.72

Another phase 2 single-center study evaluated 
the combination of ibrutinib + venetoclax + obinu-
tuzumab in treatment-naïve patients and in those 
with R/R CLL. The primary study end point was 
the rate of CR with uMRD in the peripheral blood 
and bone marrow at treatment end. The ORR in the 
intention-to-treat analysis was 84% in the naïve 
cohort and 88% in the R/R cohort. A total of 56% 
of treatment-naïve patients and 44% of patients 
with R/R CLL achieved uMRD in both the blood 
and bone marrow and 28% in each group achieved 
CR with uMRD. The 36-month estimated OS is 95% 
(95% CI, 72-99) for the treatment-naïve patients and 
100% for the R/R cohort. The authors concluded 
that while fixed-duration ibrutinib + venetoclax + 
obinutuzumab treatment yielded high rates of ORR 
and uMRD status, further follow-up is necessary to 
determine long-term durability, MRD kinetics, and 
factors that predict PFS.73

Efforts to minimize AEs led to the initiation of 
the phase 3 AVO study that evaluated acalabrutinib 
+ venetoclax + obinutuzumab in any patient with 
untreated CLL and later amended to include only 
patients with high-risk features (ie, del(17p), TP53 
mutation). At the end of 15 cycles, patients with 
uMRD in the bone marrow had the option to 
discontinue treatment while the remainder of the 
patients continued treatment up to 24 cycles. Of 
the 37 patients evaluated, 38% achieved CR with 
uMRD in the bone marrow after 15 months of fixed 
duration, and 86% achieved uMRD in the bone 
marrow as best response. Serious AEs were reported 
in 24% of patients, most commonly neutropenia.74

Recruitment is currently ongoing for the phase 3 
ACE-CL311 trial to evaluate this triple combination 
therapy compared with acalabrutinib + venetoclax 
+ FCR in treatment-naïve patients without the 
presence of high-risk prognostic features.75

A phase 2 study evaluated the treatment regimen, 
zanubrutinib + obinutuzumab + venetoclax (BOVen) 
in treatment-naïve patients with CLL or SLL 
irrespective of genetic mutations. Treatment was 
administered in 28-day cycles and discontinued 
after 8-24 cycles when prespecified undetectable 
MRD criteria were met in the peripheral blood 
and bone marrow. The primary end point was the 
proportion of patients that reached undetectable 
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MRD in both the peripheral blood and bone marrow. 
BOVen was well tolerated and met its primary end 
point, with 33 (89%) of 37 previously untreated 
patients with CLL or SLL reaching undetectable 
MRD in both peripheral blood and bone marrow 
despite a median treatment duration of only 10 
months, which included 2 cycles of zanubrutinib 
and obinutuzumab before starting venetoclax. AEs 
grade 3 or higher occurring in more than 5% of 
patients were observed to be neutropenia, thrombo-
cytopenia, rash, and lung infection.76

To reduce toxicity and improve the tolerability of 
BTK inhibitors, alternative agents with more selec-
tive kinase inhibition profiles are currently under 
investigation. Tirabrutinib is a selective covalent BTK 
inhibitor currently being evaluated in the United 
States but has already been approved in Japan for 
the treatment of primary central nervous system 
lymphoma, Waldenström macroglobulinemia, and 
lymphoplasmacytic lymphoma.58 Several third-gen-
eration noncovalent reversible BTK inhibitors that 
are currently in clinical development may offer a 
potential therapeutic option to patients who have 
developed acquired resistance due to the C481 muta-
tions, as they do not bind to the C481 site.48 Early 
data from the phase 1/2 BRUIN trial of pirtobrutinib 
in R/R B-cell malignancies showed no dose-limiting 
toxicities with maximal tolerated dose not yet 
reached. The most common AE was neutropenia 
and no grade 3 or higher atrial flutter was observed. 
Of the patients with CLL/SLL (n = 121), the ORR 
was 62%, and was similar in patients with CLL with 
previous covalent BTK inhibitor resistance (67%), 
covalent BTK inhibitor intolerance (52%), and BTK 
C481 mutation (71%).77 Table 256 highlights ongoing 
phase 2 and 3 time-limited combination studies.

Optimizing Coordination of Care 
With  T  Inhi itors
The shift away from traditional chemoimmuno-
therapy infusions to novel oral targeted therapies 

has introduced a different set of challenges for the 
clinical team managing patient care. Optimal patient 
care requires the coordination of various aspects 
of care management including facilitating access 
to treatment, reducing the risk of AEs, managing 
drug-drug interactions, optimizing therapy, adher-
ence counseling, and mitigating financial toxicity. 
Pharmacists are uniquely positioned to enhance 
the care of patients with CLL, and their expertise 
should be leveraged to improve patient outcomes 
whenever possible. 

Facilitating Access to Oral Cancer Treatments
Patient access to oral oncolytic treatment is often 
cited as a barrier to the timely initiation of cancer 
treatment. Challenging process barriers such 
as insurance authorization, specialty pharmacy 
processing, patient out-of-pocket costs, enrollment 
in financial assistance programs, and the impact 
to clinical staff in the ambulatory oncology all 
contribute to the delay in access and initiation of 
treatment. A real-world study conducted by pharma-
cists at Allegheny Health Network Cancer Institute 
found it took a median time of 10 days for a patient 
with cancer to receive their medication (range, 3-28 
days) with specialty pharmacy processing time 
(median, 6 days) documented as the rate-limiting 
step for most patients.  Two-thirds of the patients 
required an insurance prior authorization with 
a median time for prior authorization approval 
of 1 day (range, 0 to 21 days). Several patients 
had out-of-pocket costs that exceeded $1000 and 
required clinical staff involvement to secure finan-
cial assistance through private foundations or grants 
before the patient could acquire the medication. 
On average, clinic staff spent a median of 2 hours 
per prescription to complete the requirements 
for prescription fulfillment. The study concluded 
that the logistical process required to coordinate 
medication acquisition contributed to increased 
administrative burdens on the clinical care team 

and led to delays in treatment initiation that could 
impact patient outcomes.78

Navigating Bleeding and Cardiac Risk 
Associated With BTK Inhibitors
While the risk of AEs is reduced with the oral 
targeted therapies, there are treatment toxicities 
that contribute to dose interruption and discontin-
uation. The BTK inhibitors, particularly ibrutinib, 
have demonstrated increased rates of risk in cardio-
vascular complications, including hypertension, 
cardiac arrhythmias, and bleeding.79-81 Pharmacists 
can play a critical role in directly managing patients 
on BTK inhibitors by educating the medical 
team and making appropriate CLL treatment 
recommendations, considering underlying patient 
comorbidities that may predispose some patients 
to the increased risk of cardiovascular AEs and 
bleeding. Patients on ibrutinib who were exclusively 
managed by pharmacists had improved tolerance 
and significantly improved PFS.82 Patients with 
preexisting hypertension or atrial fibrillation 
may be candidates for second-generation BTK 
inhibitors (eg, acalabrutinib or zanubrutinib) 
or BCL-2 inhibition. Trials such as ELEVATE-TN 
and ASCEND demonstrate lower incidence of 
hypertension in patients treated with acalabru-
tinib comparable to the chemoimmunotherapy 
comparator treatments.23,36 The risk of hypertension 
may increase with prolonged use of BTK inhibitors 
and does not decrease over time as reported with 
other BTK inhibitor-related AEs. Pharmacists have 
an opportunity to monitor patients who exhibit 
signs of hypertension and follow hypertension 
guidelines for management.45,46,83 Management of 
atrial fibrillation along with a patient’s underlying 
CLL response and individualized risk of bleeding 
requires a multidisciplinary care team approach. 
BTK inhibitor use may increase the risk of bleeding 
and therefore should be considered a risk factor 
when using the HAS-BLED score to evaluate patient 
risk of bleeding. The HAS-BLED score is a way to 
assess risk of bleeding in patients with high-risk 
conditions that may predispose them to the condi-
tion.83 BTK inhibitor therapy should not be held 
for minor bleeds but should be stopped 3 to 7 days 
before an invasive procedure.52,83,84 Pharmacists 
should intervene on drug selection for all AEs and 
comorbidities to minimize drug-drug interactions 
associated with the CYP450 3A inducers and 
inhibitors interfering with the metabolism of 
BTK inhibitors.

Prevention and Management of Major 
Toxicities With Venetoclax-Based Treatments
Venetoclax-based combination treatment 
toxicities include myelosuppression, increased 
risk of infection, and development of TLS. TLS 
is a life-threatening emergency that may lead to 
acute kidney injury, cardiac arrhythmias, seizure, 
and death.1,85 To mitigate TLS risk with venetoclax 
initiation, a 5-week dose ramp-up strategy is recom-
mended along with specific prophylactic measures 
recommended based on patient-specific tumor 
burden and comorbidities.62,86 These recommenda-
tions are further complicated when venetoclax is 
used in combination with anti-CD20 monoclonal 

TA LE . Select Ongoing Phase 2 and 3 Time-Limited Combination Studies56

Name and clinical 
trials identifier 

Treatment arm Phase
Treatment na ve TN  or 
relapsed refractory R R

FLAIR 2013-001944-76 Venetoclax + ibrutinib 3 TN

GLOW NCT03462719 Venetoclax + ibrutinib 3 TN

CLL13/GAIA NCT02950051
Venetoclax +rituximab
Venetoclax + obinutuzumab
Venetoclax + ibrutinib + obinutuzumab

3
TN

CLL17 NCT04608318
Venetoclax + obinutuzumab
Venetoclax + ibrutinib 

3 TN

ACE-CL-311 NCT03836261 Acalabrutinib + venetoclax ± obinutuzumab 3 TN

PreVent-ACaLL NCT03868722 Venetoclax + acalabrutinib 2 TN

CLL2-BAAG NCT03787264 (Bendamustine) + acalabrutinib + venetoclax + obinutuzumab 2 R/R

CLL2-BZAG NCT04515238 (Bendamustine) + zanubrutinib + venetoclax + obinutuzumab 2 R/R

CLLRUmbrella1 NCT02968563 Tirabrutinib + idelalisib ± obinutuzumab 2 R/R

CLLRUmbrella2 NCT02983617 Tirabrutinib + entospletinib ± obinutuzumab 2 TN, R/R

COSMOS NCT02639910 Tafasitamab + idelalisib/venetoclax 2 R/R

Republished from Furstenau M, Eichhorst B. Novel agents in chronic lymphocytic leukemia: new combination therapies and strategies to overcome resistance. 
Cancers. 2021;13(6):1336. doi:10.3390/cancers 13061336, under the terms and conditions of the Creative Commons Attribution (CC BY) license.
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antibodies, such as obinutuzumab or ritux-
imab.31,40,69 A logistical challenge with the combina-
tion oral and IV infused treatment is coordination 
of care required between the multidisciplinary care 
team and the patient to facilitate access to the oral 
oncolytic treatment through the prescription drug 
benefit and ensure patient compliance to the recom-
mended prophylaxis and monitoring requirements 
during the ramp-up period of venetoclax therapy. In 
addition, the patient must maintain weekly visits to 
the infusion center for venetoclax + obinutuzumab 
treatment for the first month and then monthly 
infusions thereafter whereas venetoclax + rituximab 
requires once-monthly infusions. Significant care 
coordination is required to safely administer IV 
infusion treatments to patients and manage treat-
ment toxicities as early in the treatment continuum 
as possible. Pharmacists can play an important role 
in managing treatment toxicities by recommending 
dose reductions or interruptions, providing patient 
education, and recommending appropriate anti-
emetic agents, infection prophylaxis, neutrophil 
growth factors, and supportive care TLS medications 
such as allopurinol, phosphate binders, and 
intravenous fluids.87

Managed Care Considerations 
for Com ination CLL Treatment
The development of oral, targeted therapies has 
positively transformed the CLL treatment landscape 
and improved the life expectancy of patients with 
CLL. The projected number of individuals living 
with CLL is expected to increase 55%, from 128,000 
in 2011 to 199,000 by 2025 due in part to improved 
survival associated with oral targeted therapies. 
However, the high costs of indefinite BTK inhibitor 
treatment and treatment-related AEs have an impact 
on patient adherence to therapy and contribute to 
financial toxicity.66,88 The managed care pharmacist 
must understand the cost drivers associated 
with CLL and the impact of novel combination 
therapies to improve patient outcomes and health-
care utilization. 

Oral targeted therapies yielded substantial 
improvements in patient survival and the ease of 
administration along with enhanced tolerability 
paved their success to becoming the standard 
of care by 2016.88,89 Prior to 2014, chemoimmu-
notherapy was the mainstay of treatment for 
patients with R/R CLL. These treatments were 
administered in the outpatient setting over a finite 
duration averaging 6 months at a cost ranging from 
$60,000 to $100,000 for the treatment course with 
demonstrated improvements in patient survival. In 
contrast, oral targeted therapies require continuous 
treatment until disease progression or unacceptable 
toxicity occurs at an estimated annual cost $130,000 
per year based on 2015 pricing data. Based on these 
estimates, Chen et al projected the annual cost of 
CLL management to increase from $740 million 
in 2011 to $5.13 billion by 2025, a 590% increase.88

Compared with chemoimmunotherapy, novel oral 
therapies would cost an additional $15 billion over 
the course of the decade from 2015 to 2025.90

The increasing cost of oral CLL therapy leads to 
increases in corresponding total out-of-pocket costs 
for Medicare beneficiaries with estimates of $9200 

in 2011 to $57,000 in 2016.88 Real-world studies 
indicate that high out-of-pocket costs may prohibit 
patients from initiating treatment.78 Similar results 
were noted by Doshi et al in a retrospective study 
and concluded that high patient out-of-pocket 
costs for oral cancer treatments were associated 
with increasing levels of delayed initiation or 
prescription abandonment. As many as 1 in 8 
patients faced initial out-of-pocket costs over $2000 
and nearly 50% of those patients abandoned their 
insurance-approved treatment at the pharmacy.91

The exceedingly high cost of care for patients with 
CLL and cancer is unsustainable and contributes 
to higher rates of financial bankruptcy and early 
mortality among patients with cancer. Patients with 
a cancer diagnosis were 2.5 times more likely to file 
for bankruptcy than patients without cancer.92,93

Pharmacists must be aware of potential patient 
affordability issues even for those with adequate 
prescription drug coverage and the impact financial 
toxicity can have on patient outcomes. 

Compared with chemoimmunotherapy, the 
oral targeted therapies resulted in an incremental 
cost-effectiveness ratio (ICER) of $189,000 per 
quality-adjusted life-year (QALY). The cost of oral 
treatments would have to be reduced by 69% of 
average wholesale price for treatment to bring 
the ICER level to $50,000/QALY threshold and be 
deemed cost-effective to chemoimmunotherapy.88

These estimates may be underestimated based on 
current pricing for oral targeted therapy, which 
range from $181,476 to $233,956 annually in 2022 
USD estimates.94 The authors conclude that the lack 
of treatment affordability could limit access and 
reduce adherence to the oral therapies, necessitating 
thoughtful consideration of sustainable pricing 
reform to ameliorate the consequences of finan-
cial toxicity.88

Fixed-duration combination treatments with 
venetoclax are currently being evaluated and may 
reduce the economic cost burden associated with 
indefinite BTK inhibitor treatment. A total cost-of-
care study and budget impact analysis, conducted 
by Cho et al, found that fixed-duration combination 
venetoclax + obinutuzumab (VEN+G) as first-line 
treatment for CLL resulted in a total cost savings of 
$1,550,663 to a 1-million-member US health plan 
over a 3-year time frame. The comparator treatment 
regimens included fludarabine, cyclophosphamide, 
and rituximab (FCR); bendamustine + rituximab 
(BR); obinutuzumab + chlorambucil (GCIb); 
ibrutinib monotherapy (Ibr); and Ibr + rituximab/
obinutuzumab (Ibr+R/Ibr+G). Cumulative costs of 
care per patient per regimen over the 3-year period 
are presented in Figure 1.95 Overall, there was a 
49%-54% reduction in the 3-year cumulative total 
cost of care for the VEN+G regimen compared with 
ibrutinib-based regimens, including monotherapy.95

Fixed-duration combination therapy may offer a 
therapeutically efficacious alternative to continuous 
dosed monotherapy and may mitigate the economic 
burden associated with continuous treatment.66,95

Currently, confirmatory experience from real-
world data regarding the economic burden of treat-
ment-related AEs on patients with CLL, especially 
among Medicare beneficiaries, remains scarce. 
In an effort to address this gap in literature, Goyal 
et al conducted a population-based retrospective 
cohort study to evaluate health care-related costs 
associated with treatment-related AEs among 7965 
Medicare beneficiaries treated for CLL between July 
1, 2013, and December 31, 2015. Among the agents 
used in first-line treatment, ibrutinib monotherapy 
(25.5%) was the most frequent treatment regimen 
followed by chlorambucil monotherapy (19.3%), 
BR (16.5%), and rituximab monotherapy (13.3%) 

FIGURE 1. Comparison of Cumulative Total Cost of Care per Patient per Regimen Over 3 Years95
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with the remaining 24.4% of patients receiving 
other treatments. The number of unique AEs 
experienced by patients on those treatments is 
presented in Figure 2.96

Mean per-patient per-month all-cause costs 
increased with the number of unique AEs observed 
in the follow-up period: $5165 (1-2 AEs; n = 411), 
$5824 (3-5 AEs; n = 1597), and $9854 (6 or more 
AEs; n = 5937) (Figure 396). Multivariate analyses 
found that patients who experienced 3 or more AEs 
were associated with 37 times increased odds of 
an inpatient admission and nearly 5 times higher 
monthly costs than those with 0-2 AEs.96

Adherence to oral oncolytics is critical to positive 
patient outcomes in the cancer setting and poor 
adherence has often been identified as a driver of 
increased health care burden and poor survival. 
Real-world research on adherence in oral oncolytics 
in the CLL/SLL setting is limited and has not 
been readily studied. Dashputre et al conducted a 
retrospective database study to identify the associ-
ated effect of medication adherence on health care 
usage and cost in the hematologic cancer setting. 
Results of the study showed that among the 701 
patients identified with either CLL or SLL, just 62.7% 
of patients exhibited greater than 80% adherence 
to their oral cancer therapy. The adherent patients 
experienced lower outpatient and inpatient/
emergency department use than their nonadherent 
counterparts. Additionally, total medical costs, 
as defined by costs associated with outpatient, 
inpatient, and emergency health care usage, were 
significantly lower for the adherent patients ($55,141 
vs $127,198; P <.05). However, the prescription 
costs were higher among the adherent patients. 
The results also indicated that adherence to oral 
oncolytics was higher during the initial treatment 
period but declined with time. The reasons for the 
declining adherence were not evaluated by the study 
authors; however, several factors such as decreased 
tolerability and costs could be contributing factors.97

Promoting better adherence to oral oncolytics may 
result in better patient outcomes and pharmacists 
are well positioned to promote adherence and 
reduce drug-related AEs by providing consultative 
care to patients with CLL on oral oncolytics in the 
community-based setting.87,98

Conclusions
BTK and BCL-2 inhibitors have positively altered the 
CLL treatment landscape. Patient survival and life 
expectancy with this disease have improved dramat-
ically with treatment. Continuous monotherapy with 
frontline BTK inhibitors, while efficacious, has been 
associated intolerable AEs and treatment resistance 
over time. The development of second-generation 
BTK inhibitors has an improved safety profile but 
may not be effective in patients refractory to BTK 
inhibitor treatment. Current research is showing 
that BTK inhibitor and BCL-2 fixed-duration 
combination therapy may overcome the rise of 
resistance and eliminate the need for indefinite 
treatment, thereby reducing treatment-related AEs 
and economic cost burden associated with therapy. 
As the data continue to evolve, pharmacists are 
well-positioned to support patient care and opti-
mize treatment outcomes. ◆

FIGURE 2. Unique Adverse Effects by First-line Treatment96

FIGURE 3. Monthly All-cause Costs by Type of Service and Number of Adverse Effectsa96

AE, adverse effect; BR, bendamustine + rituximab .
Republished from Goyal RK, Nagar SP, Kabadi SM, Le H, Davis KL, Kaye JA. Overall survival, adverse events, and economic burden in patients with chronic 
lymphocytic leukemia receiving systemic therapy: real-world evidence from the Medicare population. Cancer Med. 2021;10(8):2690-2702. doi:10.1002/cam4.3855, 
under the terms of the http://creativecommons.org/licenses/by/4.0/ License.

AE, adverse effect; PPPM, per patient per month.
aData for patients with no adverse effects (n = 20) are not presented due to a very small sample size. 
Republished from Goyal RK, Nagar SP, Kabadi SM, Le H, Davis KL, Kaye JA. Overall survival, adverse events, and economic burden in patients with chronic 
lymphocytic leukemia receiving systemic therapy: real-world evidence from the Medicare population. Cancer Med. 2021;10(8):2690-2702. doi:10.1002/cam4.3855, 
under the terms of the http://creativecommons.org/licenses/by/4.0/ License.
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INSTRUCTIONS FOR RECEIVING CONTINUING PHARMACY 
EDUCATION (CPE) CREDIT

TESTING INFORMATION: This lesson is free online; request your CE credit at 
www.PharmacyTimes.org/ebo-cll

TESTING DIRECTIONS
1. Each participant evaluating the activity is eligible to receive CE credit. 

2. To receive your credit online, go to www.PharmacyTimes.org/ebo-cll and complete the 
online posttest and the online activity evaluation before the expiration date. Your CE 
credit will be automatically uploaded to CPE Monitor. Please ensure that your Pharmacy 
Times® account is u ate  with your  e rofile  number an  your ate of birth 

 format . artici ation ata will not be u loa e  into  onitor if you o not 
ha e your  e rofile  number an  ate of birth entere  into your rofile on 
www.PharmacyTimes.org

INSTRUCTIONS FOR EARNING CREDIT

To request your CE credit, 
scan the code or visit:
www.PharmacyTimes.org/ebo-cll

1. Which factor is most important 
in guiding the selection of therapy in 
ne ly diagnosed patients ith chronic 
lymphocytic leu emia small lymphocytic 
lymphoma (CLL/SLL)?
A. Mutated immunoglobulin heavy-chain 

ariable   

B. Age older than 65 years

C. el

. Trisomy 12y 

2. P, a 64-year-old man, is ne ly 
diagnosed ith CLL ith a del p  
mutation. Upon discussion ith his 
hematologist, P is concerned a out 

eing on therapy indefinitely and is 
interested in a limited-duration therapy. 
Which of the following is the most 
appropriate treatment option for BP?
A. brutinib  

B. Bendamustine + rituximab  

C. enetocla   ritu imab

. enetocla   obinutu umab

3. Which of the follo ing is true regarding 
the use of MRD assessment in CLL 
therapy decisions  MRD assessment 
is recommended to determine:
A. Need to change to 3-drug regimen 

in patients receiving 2 drugs

B. ee  to change from first generation 
to second-generation Bruton tyrosine 
inase  inhibitor

C. Anticipated duration of drug therapy

. Resistance to current therapy

4. You are updating your clinical treatment 
path ay for CLL and you ould li e 
to incorporate the recent results 
of the ALPINE trial into your ne  
algorithm. Which statement can be 
included in your path ay ased on the 
results from ALPINE  
A. All BTK inhibitors have similar 

incidence of adverse effect-related 
treatment discontinuation.

B. eutro enia ris  is significantly 
lower with anubrutinib com are  
with ibrutinib.

C. Zanubrutinib exhibited higher 
incidence of bleeding.

. trial fibrillation is significantly 
lower with anubrutinib com are  
with ibrutinib.

5. Dashputre and colleagues reported 
results of the associated effect 
of medication adherence to health 
outcomes in patients ith CLL. 
Which finding as reported  
A. Prescription costs were similar between 

adherent and nonadherent patients.

B. More than 85% of patients 
were efine  as a herent to 
their CLL regimen.

C. Fewer inpatient and emergency 
department admissions were 
reported in adherent patients than 
nonadherent patients.

. Total medical costs were 
similar between adherent and 
nonadherent patients.

ASSESSMENT QUESTIONS
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An oncologist from a multi-site, community-based practice in 
Texas shared with the authors:

“We have used [telehealth] to diagnose cancer, support patients 
through their cancer treatment, modify therapy, and engage 
caregivers in conversations about diagnosis and treatment. It 
will forever make high-quality health care more accessible to the 
patients we serve.”

But extending the concept of at-home care to the adminis-
tration of medications poses safety and practice management 
concerns for oncologists. Of note is the relationship-based 
nature of cancer care, which favors in-person communication, 
especially for diffi  cult conversations with patients, such as 
delivery of bad news. 

Although standards for use of telehealth in oncology care 
previously did not exist, oncology care stewards are working 
together to align on best practices. The American Society of 
Clinical Oncology published its standards and practice recom-
mendations in September 2021, providing discrete suggestions for 
topics and services that can be performed in a virtual vs a face-
to-face setting.2 Authors of an article published in Clinical Cancer 
Research point to a future in which virtual visits are augmented by 
wearable digital tracking devices that provide insightful data.3

More study is needed to better understand the broader impact 
telehealth can have on outcomes for patients with cancer. In the 
meantime, it also is important to consider the consequences of an 
overreliance on telehealth observed in 2020-2021 on current and 
future diagnoses and prognoses of oncolytic conditions. 

The Looming Crisis in Oncology Care
In oncology, telehealth has been essential to the response to 
COVID-19, enabling aspects of needed care to continue safely for 

patients. As noted above, the potential benefi ts of greater integra-
tion of telehealth solutions in oncology likely will be an important 
long-term eff ect of the COVID-19 pandemic.

DIAGNOSES AND PROGNOSES. A more concerning consequence 
of the pandemic is the signifi cant decline in cancer screenings 
and cancer detection, especially in the early months of COVID-19, 
as patients avoided nonurgent health care activities. As patients 
return to their prepandemic routine and preventive care, there is a 
likelihood that cancers will be diagnosed in later stages where the 
disease has progressed and may be more diffi  cult to manage. The 
National Cancer Institute (NCI) predicted that this will result in 
an increase of 10,000 breast and colon cancer deaths over the next 
decade (Figure).4

The alarm has been sounded among leading voices in cancer 
prevention. Then-NCI director Norman E. Sharpless, MD, outlined 
the problem in a Science column in June 2020: “There already 
has been a steep drop in cancer diagnoses in the United States 
since the start of the pandemic, but there is no reason to believe 
the actual incidence of cancer has dropped. Cancers being 
missed now will still come to light eventually, but at a later stage 
(‘upstaging’) and with worse prognoses.”4

In a March 2021 interview with NPR, Therese Bevers, MD, 
medical director of the Cancer Prevention Center at The University 
of Texas MD Anderson Cancer Center in Houston, declared, 
“A woman is more likely to die from an advanced-stage breast 
cancer than she is from COVID-19.”5

SITE-OF-CARE EFFECTS. The increase in patients with later-stage 
cancer will constitute a lingering pandemic-related disruption 
in oncology care. Providers and hospital systems must plan for 
the impact on operations, revenue cycle, and even reputation 
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FIGURE. Modeled Cumulative Excess Deaths From Colorectal and Breast Cancers, 2020 to 20304
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management as patients experience more 
challenging illnesses and more deaths.

TOTAL COST OF CARE. The cost of care for patients 
diagnosed with later stages of oncolytic conditions 
may increase as more robust, complex treatments 
will be required. Planning for a diff erent oncology 
care environment could create greater demand 
for certain drugs, aff ecting drug production and 
manufacturing cycles.

RESEARCH INNOVATION. The pace of cancer 
research also slowed during the pandemic, 
creating a potential indirect, long-term negative 
impact if new discoveries are delayed. According 
to a JAMA Open Network research letter, launches 
of oncology clinical trials of drugs and biologic 
therapies decreased 60% for 1 commercial clinical 
trial platform.6 Delayed research can mean delayed 
cures, as noted in the letter: “…the COVID-19 

pandemic may be associated with longer term 
indirect eff ects on population morbidity and 
mortality through pathways such as arrested 
drug development.”6

The total impact of delayed diagnoses and 
increases in frequency and cost of treatments is 
likely to cause signifi cant challenges for patient 
outcomes, patient journeys, business operations, 
and revenue cycles of providers, payers, and 
manufacturers alike.

Conclusion
Telehealth has provided numerous benefi ts and 
advantages to patients and providers during the 
height of the COVID-19 pandemic, and its value 
should not be diminished. However, the limitations 
of virtual health care services, particularly for 
patients with oncolytic conditions, are likely to 
have long-term consequences, which have yet to be 
fully realized.

It is imperative to consider the potential impact 
on all stakeholders in the health care space:

• Payer and employer organizations should 
continue to evaluate reimbursement parity 
for telehealth and in-person visits. They also 
should plan for a potential increase in total 
spend in oncology 

• Community practices, hospitals, and health 
systems should evaluate their staffi  ng and 
infusion chair capacity to ensure they are able 
to meet increased demand without compro-
mising treatment expediency.

• Manufacturers should continue research and 
development eff orts for pipeline therapeutics, 
but also assess patient assistance programs 
and other resources they may need to expand 
to provide appropriate support to patients, 
providers, and payers.

The true impact of the pandemic on oncology 
outcomes will become evident with time. The ability 
to strategically plan for likely scenarios and develop 
fl exible and feasible solutions for the potential spike 
in demand for oncolytic treatments will help secure 
operational effi  ciencies necessary for continued 
excellence in oncology care. ◆
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Now, harnessing a growing body of next-generation technolo-
gies will accelerate the industry as we have never seen before, with 
the potential to design and develop novel medicines that could 
extend and save lives.

Among the most exciting of these technologies are approaches 
that combine artifi cial intelligence (AI) and machine learning 
to discover and develop better cancer-fi ghting molecules in a 
fraction of previous timelines.

I have spent much of my career working to advance medicines 
that can shrink and destroy tumors while maintaining an accept-
able safety profi le. Advances in the study of human biology have 
transformed our understanding of tumor growth, the immune 
response, molecular resistance mechanisms, and individual 
patient diff erences at the molecular level. This is opening new 
doors for oncology researchers to use AI and machine learning 
to understand the 3-dimensional structure of proteins and target 
them with greater precision.

Recognizing this promise, Sanofi  has invested in research 
collaborations that are focused on leveraging these new tech-
nology platforms, ones that have the potential to transform 
capabilities in target identifi cation, molecule discovery, and 
clinical development, for both cancer and immune-mediated 
diseases. The goal is to shorten timelines and design high-
er-quality, more precisely targeted medicines for the patients who 
will benefi t most.2,3

With time, using AI to discover and design better medicines 
could improve success rates for early-stage assets and accelerate 
long developmental timelines. In turn, these effi  ciencies hold the 
potential to upend today’s pharmacoeconomic model as new 
treatments reach the market.4

The benefi ts of investment in AI and machine learning extend 
to the process of drug development in other important ways:

DATA-DRIVEN STRATEGY AND DECISIONS. We can use AI and 
machine learning to understand the current standards of care, 
mining information from genomic and transcriptomic databases 
to assist with tumor characterization to understand the best 
indications where we can apply our medicines. Innovative study 
designs, modeling and simulation, decentralized clinical trials, 
process automation, and clinical digital data fl ow are increasingly 
used to streamline and accelerate our clinical development. AI 
holds great promise to initiate more eff ective clinical studies with 
a higher probability of success in patient populations chosen 
with more scientifi c rigor based on what we know about their 
molecular makeup.4

IDENTIFICATION OF COMBINATIONS. AI and machine learning 
can enable us to overlay various data sets focused on mechanism 
of action and tumor subtype to identify correlations that confer 
rational combinations. This can help us identify which patients 
stand a better chance to benefi t, helping to minimize the trial and 
error of conventional, empirical research.4,5

DIGITAL TECHNOLOGIES AND BIOMARKERS. Innovations in 
digital technologies are making it possible for the pharmaceutical 
industry to generate millions of data points over the course of a 
clinical trial. AI and machine learning can also help make sense of 

the data generated and tailor potential therapies that improve on 
novel end points, such as patient mobility, and digital biomarkers.6

Cancer is too great a challenge to tackle alone. I am proud to 
be involved in meaningful work in collaboration with innovative 
minds across our industry to accelerate discovery and clinical 
development on behalf of patients with the goal of designing 
higher quality medicines utilizing these exciting technologies. 
The future is upon us, and the possibilities are enormous. ◆
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This rate instability in recent years has resulted in practice 
consolidation, creating access to care issues that have an outsized 
impact on populations that experience health care disparities. 
CMS’ continued efforts to shift more resources from specialty 
care to primary care mean that radiation oncology is likely to face 
additional cuts in coming years, necessitating a new payment 
model that ensures payment stability and safeguards patient 
access to state-of-the-art care.

ASTRO is committed to improving quality and reducing costs as 
part of a value-based payment model for radiation oncology, and 
this transition also presents a unique policy-based opportunity to 
improve outcomes for underserved populations. As designed, the 
RO Model does not provide sufficient resources to help minority, 
rural and other underserved populations overcome barriers to 
accessing and completing cancer treatment. In fact, the model’s 
severe discount factors, waiver of the Advanced APM bonus on 
technical payments and onerous reporting requirements would 
exacerbate health disparities by causing disproportionate burden 
for practices who serve these populations. Future rulemaking can 
address these shortcomings; however, with a more reasonable 
payment methodology and the inclusion of wraparound services 
that help patients complete the cancer care this model was 
designed to support.

Jeopardizing Access to Care for Underserved Populations
Resource investment and interventions are necessary to address 
barriers facing patients from medical underserved populations 
to ensure that they have adequate access to treatment; otherwise, 
disparities in care will persist. 

A Mayo Clinic analysis of the RO Model indicated that practices 
caring for patients from socioeconomically disadvantaged 
populations would face significant revenue reductions under the 
model, resulting in access to care issues for the communities they 
serve.3 According to the analysis, the RO Model base reimburse-
ment rates for late-stage cancers were surprisingly lower than 
historical rates. Under the RO Model, this change would have 
resulted in a dramatic reduction in reimbursement for practices 
that treat patients with advanced cancers, which are dispro-
portionately more prevalent among racial/ethnic minority and 
rural populations. 

Decades of research have demonstrated that patients from 
racial/ethnic minority and rural populations are more likely 
than White patients to present with advanced-stage cancers, 
due largely to limited access to preventive services. For example, 
Black patients (12.3%) and Hispanic patients (10.5%) present 
with clinically advanced–stage prostate cancer more frequently 
than White patients (6.3%).4 Additionally, Black women are more 
likely than White women to receive a breast cancer diagnosis at an 
advanced stage of disease.5

Patients with late-stage cancers often receive palliative radi-
ation therapy, which reduces pain and improves quality of life 
for patients with metastatic cancer. Despite this benefit, Black 
patients are 20% and 28% less likely to receive palliative radiation 
therapy for prostate and colorectal cancer, respectively, when 
compared with White patients.6

The RO Model in its current form would potentially exacerbate 
these health inequities for several reasons; for example, its 

90-day bundle only recognizes/reimburses for 1 disease site, 
while patients with advanced cancers often have multiple sites 
of metastasis.7

Additionally, while cancer incidence and mortality rates in the 
US are declining, rural-urban differences in access and outcomes 
persist. Rural health care providers and their patients face many 
challenges in the delivery of care, such as limited availability of 
physicians and treatments, transportation barriers and financial 
issues. A recent study found that a substantial portion of the US 
population still suffers from poor geographic access to radiation 
therapy, with nearly 2% of the population (6 million people, 
1 million of whom are aged 65 or older) living more than 50 miles 
from a radiation therapy facility.8 The authors recommend policies 
and technologies that aid geographically isolated populations to 
ensure no patient gets left behind, yet the RO Model would have 
done the opposite. 

Another recent analysis demonstrates that there would have 
been a significant disparity between urban and rural RO Model 
participants’ capacity to deliver high-value treatments such as 
stereotactic radiation and brachytherapy.9 According to the study, 
rural practices under the model would be less likely to have 
technology that supports shorter, more cost-effective radiation 
treatment regimens for patients. Additionally, a report last year 
from the Government Accountability Office stated that providers 
in rural, shortage, or medically underserved areas face financial, 
technology, and other challenges in transitioning to APMs. These 
include barriers related to capital to finance the upfront costs of 
the transition, purchasing electronic health record technology and 
acquiring the data analysis necessary to comply with the reporting 
requirements.10 Cuts, in lieu of investments, are likely to further 
disadvantage rural clinics and their patients.

Finally, radiation oncologists that provide care in rural commu-
nities or to underserved populations serve patients who are more 
likely to be covered by Medicare or Medicaid programs, rather 
than privately funded employer-based health plans. Due to this 
payer mix, this group of physicians typically has more limited 
financial resources than their peers in other areas. This financial 
reality makes it difficult to invest in the resources necessary to 
participate in value-based payment programs. 

Radiation oncologists that provide care 
in rural communities or to underserved 
populations serve patients who are more 
likely to be covered by Medicare or 
Medicaid programs, rather than privately 
funded employer-based health plans. Due 
to this payer mix, this group of physicians 
typically has more limited finanical 
resources than their peers in other areas.
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Addressing Disparities Through Health Equity 
Achievement in Radiation Therapy (HEART)

ASTRO recommended numerous reforms to the 
RO Model including the establishment of a Health 
Equity Achievement in Radiation Therapy (HEART) 
scoring methodology based on social determinants 
of health that would trigger a payment for wrap-
around services to address healthcare disparities. 

HEART payments could support services that are 
not currently billable, such as: 

• 24/7 triage for patient needs

• Patient care navigation

• Coordination of care and communication 
with other care providers engaged in the 
patient’s treatment

• Documented survivorship plan developed 
in coordination with the patient and 
other care providers and issued upon 
completion of treatment.

Symptom management clinics or triage units 
established in oncology settings have proven to be 
successful at reducing costs and ensuring patients 
have access to resources that improve their quality of 
life during their treatment. These units are typically 
run by nurse care managers that meet with patients 
during regular clinic visits to assess symptoms asso-
ciated with radiation therapy and provide guidance 
regarding self-management, as well as treatment 
follow up. A University of North Carolina Chapel Hill 
study demonstrated signifi cant savings associated 
with the implementation of a symptom management 
program leading to reduced unnecessary emergency 
department visits and inpatient admissions.11

Programs such as this are currently not reimburs-
able—and therefore diffi  cult for smaller practices to 
establish—yet they have a substantial impact on the 
patient’s quality of life and the cost of care. 

A similar initiative pursued by Cone Health, 
a regional multihospital health system in 
Greensboro, North Carolina, created a transpor-
tation hub to remove barriers to treatment by 
identifying patients at risk for not pursuing or 
completing treatment through the establishment of 
a real-time registry managed by care navigators.12

Implementing the program fl attened the gap in 
treatment completion rates for early-stage breast 
and lung cancer between Black and White patients, 
and it improved completion rates for all patients. 
After the intervention, treatment was completed by 
88.4% of Black patients and 89.5% of White patients, 
up from 79.8% and 87.3% before the wraparound 
services were implemented. Survival rates also rose 
for both Black and white patients, and the historical 
gap in survival between the groups was eliminated. 
A HEART payment could support initiatives such 
as these to ensure that patients from underserved 
populations can achieve improved health outcomes.

Transportation barriers are particularly salient 
for radiation oncology, given that radiation therapy 
treatments often require daily clinic visits lasting 
several weeks and interruptions can negatively 
impact the ability to control disease progression. 
A recent study indicated that regions with the least 
access to radiation therapy are disproportionately 
rural and have older populations that are more likely 
to be uninsured, placing these patients at higher risk 
for not securing adequate care.8

Data associated with episodes that include a 
HEART payment could be collected and used to 
determine the eff ectiveness of HEART interventions. 
By learning more about what drives disparities and 
which interventions are most eff ective at closing 
gaps, radiation oncology teams and patients can 
actively work together to reduce health disparities. 
Additionally, meaningful quality measures can be 
established to measure treatment interruptions, 
completion of the radiation therapy episode of care 
and duration of treatments.

Despite the evidence supporting these 
reasonable modifi cations to improve the RO 
Model, CMS ignored concerns from radiation 
oncology stakeholders about the model’s impact 
on health disparities. ASTRO continues to believe 
that radiation oncology represents a unique 
opportunity to address health disparities and 
establish stable payment for high-value radiation 
oncology services. We will continue to work toward 
achieving these goals. ◆
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