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P
harmacy benefit managers (PBMs) used to reside in a fairly 
obscure, relatively quiet nook among the many nooks and 
crannies of accretive U.S. healthcare.  They paid claims. 
They helped trim spending here and there with tools in the 
utilization review toolkit. Only industry insiders knew what  

“PBM” stood for and what the companies did. 
But as spending on prescription drugs has soared, especially 

on expensive specialty drugs, PBMs have become far more prom-
inent. Their critics cast them as the profit-grabbing middlemen of 
the drug supply chain and practitioners of opaque business deal-
ings. The counter narrative from the PBMs is that they are crucial 
counterweights to the pricing power of drug manufacturers and 
suppliers of cost-effectiveness discipline. 

That debate will continue and may be impossible to settle fully. 
The eyes of the many beholders view the situation so differently. 

Meanwhile, though, there isn’t much debate about how the 
PBM sector is currently organized. By almost any metric, Optum 
Rx, CVS Caremark and Express Scripts control much of the indus-
try. They are aptly referred to as the big three. 

In this issue, Denise Myshko and Peter Wehrwein report on the 
other PBMs. Estimates of the number vary. Entanglements with 
the big three mean some are perhaps not as independent as they 
might first appear. But beyond the big three, approximately 60 
smaller, often newer companies are providing PBM services. As 
Myshko and Wehrwein report, some of these companies say they 
are competing on price. Others are niche players. Many tout their 
superior technology, which they say redounds to efficiency and 
cost savings. Most promise they will be far more transparent than 
the big three about prices and rebates.

At this point, many of these assertions are only that. It will take 
time to see if the upstarts can deliver on their sales pitches and 
perhaps challenge the big three. Regardless, the competition, the 
innovation, the dynamism — they are welcome developments in 
the PBM industry that we are excited about covering in this and 
future issues of Managed Healthcare Executive.® 
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How adherent and persistent are 
your members living with MS to their 
treatment regimen?

Indications
OCREVUS is indicated for the treatment of:
•   Relapsing forms of multiple sclerosis (MS), to include clinically isolated syndrome, relapsing-remitting disease, 

and active secondary progressive disease, in adults
•  Primary progressive MS, in adults. 

Contraindications
OCREVUS is contraindicated in patients with active hepatitis B virus infection and in patients with a history of 
life-threatening infusion reaction to OCREVUS.

Warnings and Precautions
Infusion Reactions:
Management recommendations for infusion reactions depend on the type and severity of the reaction. Permanently 
discontinue OCREVUS if a life-threatening or disabling infusion reaction occurs.

Infections:
Delay OCREVUS administration in patients with an active infection until the infection is resolved. Vaccination with 
live-attenuated or live vaccines is not recommended during treatment with OCREVUS and after discontinuation, 
until B-cell repletion

Progressive Multifocal Leukoencephalopathy (PML):
Withhold OCREVUS at the fi rst sign or symptom suggestive of PML

Reduction in Immunoglobulins:
Monitor the level of immunoglobulins at the beginning of treatment. Monitor during and after discontinuation of 
treatment with OCREVUS, until B-cell repletion, and especially when recurrent serious infections are suspected. 
Consider discontinuing OCREVUS in patients with serious opportunistic or recurrent serious infections, 
and if prolonged hypogammaglobulinemia requires treatment with intravenous immunoglobulins

©2022 Genentech USA, Inc. All rights reserved. 
M-US-00013429(v2.0) 08/22

Malignancies: 
An increased risk of malignancy, including breast cancer, may exist with OCREVUS

Immune-Mediated Colitis:
Immune-mediated colitis has been reported in the postmarketing setting. Monitor patients for new or persistent 
diarrhea or other gastrointestinal symptoms, and evaluate promptly if colitis is suspected

Most Common Adverse Reactions

RMS: The most common adverse reactions (≥10% and >REBIF): upper respiratory tract infections and 
infusion reactions.
PPMS: The most common adverse reactions (≥10% and >placebo): upper respiratory tract infections, 
infusion reactions, skin infections, and lower respiratory tract infections.

You may report side e� ects to the FDA at (800) FDA-1088 or www.fda.gov/medwatch. You may also report side 
e� ects to Genentech at (888) 835-2555.

For additional safety information, please see accompanying Brief Summary of full Prescribing Information.

References: 1. Data on fi le. Genentech, Inc. 2. Pineda E, Sheinson D, 
Ng C, Bonine N, Pardo G. Adherence and persistence to disease-modifying 
therapies for multiple sclerosis and their impact on clinical and Economic 
outcomes in a US claims database. Presented at AAN 2021 Virtual Annual 
Meeting; April 17-22, 2021.

These HCEI materials were prepared pursuant to FD&C Act Sec. 502(a) standards. They are intended solely 
for use by payers, formulary committees, or other similar entities with knowledge and expertise in the area 
of healthcare economic analysis to facilitate drug selection decisions for coverage or reimbursement. These 
materials are not intended to be used by healthcare practitioners for the purpose of making individual patient 
prescribing decisions.

INTENDED FOR DISTRIBUTION ONLY TO MANAGED CARE CUSTOMERS, INCLUDING FORMULARY DECISION MAKERS.

Genentech analyzed 2 years of data to determine patient 
adherence and persistence across several DMTs1,2

Objective: Evaluate adherence and persistence with OCREVUS compared with other DMTs for the treatment 
of MS in a retrospective cohort study of 1710 patients from the IBM MarketScan US Commercial and Medicare 
claims database for the period between April 1, 2016 and December 31, 2019.

Primary outcomes measured

Adherence Persistence 

*The following DMTs were part of the analysis: oral DMTs included dimethyl fumarate, fi ngolimod, terifl unomide; self-injectable DMTs included 

glatiramer acetate, interferon beta-1a, interferon beta-1b; IV DMTs included natalizumab and OCREVUS.1

DMT=disease-modifying therapy.

 Rates of adherence and 
persistence among patients 
with MS on DMTs

 How patients’ healthcare costs
are a� ected when they remain 
adherent to their DMTs

Routes of administration (ROA) analyzed2*

N=1710

21% Self-injectables41% Orals31% 7% 

Use the QR code on the left to view the results of the full analysis

SCAN THE QR CODE TO SEE THE RESULTS OF AN OCREVUS 

2-YEAR REAL-WORLD DATA ANALYSIS AND FIND OUT1,2:
 In this study, adherence was calculated 
based on proportion of days covered 
(PDC), with ≥80% considered adherent 
to the DMT initiated

 In this study, persistence was measured 
based on switch to another DMT or gap in 
index DMT coverage of ≥60 days at any time 
during the evaluation period

OCREVUS 
infusions

Other 
infusions

 Rates of adherence and 

with MS on DMTs

 How
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JCV infection resulting in PML has also been observed in patients treated with other anti-CD20 
antibodies and other MS therapies. 

At the first sign or symptom suggestive of PML, withhold OCREVUS and perform an appropriate 
diagnostic evaluation. Typical symptoms associated with PML are diverse, progress over days 
to weeks, and include progressive weakness on one side of the body or clumsiness of limbs, 
disturbance of vision, and changes in thinking, memory, and orientation leading to confusion 
and personality changes.

MRI findings may be apparent before clinical signs or symptoms. Cases of PML, diagnosed 
based on MRI findings and the detection of JCV DNA in the cerebrospinal fluid in the absence 
of clinical signs or symptoms specific to PML, have been reported in patients treated with 
other MS medications associated with PML. Many of these patients subsequently became 
symptomatic with PML. Therefore, monitoring with MRI for signs that may be consistent with 
PML may be useful, and any suspicious findings should lead to further investigation to allow 
for an early diagnosis of PML, if present. Following discontinuation of another MS medication 
associated with PML, lower PML-related mortality and morbidity have been reported in patients 
who were initially asymptomatic at diagnosis compared to patients who had characteristic 
clinical signs and symptoms at diagnosis.

It is not known whether these differences are due to early detection and discontinuation of MS 
treatment or due to differences in disease in these patients.

If PML is confirmed, treatment with OCREVUS should be discontinued.

5.4 Reduction in Immunoglobulins
As expected with any B-cell depleting therapy, decreased immunoglobulin levels are 
observed with OCREVUS treatment. The pooled data of OCREVUS clinical studies (RMS and 
PPMS) and their open-label extensions (up to approximately 7 years of exposure) have shown 
an association between decreased levels of immunoglobulin G (IgG<LLN) and increased 
rates of serious infections. Monitor the levels of quantitative serum immunoglobulins during 
OCREVUS treatment and after discontinuation of treatment, until B-cell repletion, and 
especially in the setting of recurrent serious infections. Consider discontinuing OCREVUS 
therapy in patients with serious opportunistic or recurrent serious infections, and if prolonged 
hypogammaglobulinemia requires treatment with intravenous immunoglobulins [see Adverse 
Reactions (6.1)]. 

5.5 Malignancies
An increased risk of malignancy with OCREVUS may exist. In controlled trials, malignancies, 
including breast cancer, occurred more frequently in OCREVUS-treated patients. Breast cancer 
occurred in 6 of 781 females treated with OCREVUS and none of 668 females treated with 
REBIF or placebo. Patients should follow standard breast cancer screening guidelines.

5.6 Immune-Mediated Colitis 
Immune-mediated colitis, which can present as a severe and acute-onset form of colitis, 
has been reported in patients receiving OCREVUS in the postmarketing setting. Some 
cases of colitis were serious, requiring hospitalization, with a few patients requiring surgical 
intervention. Systemic corticosteroids were required in many of these patients. The time from 
treatment initiation to onset of symptoms in these cases ranged from a few weeks to years. 
Monitor patients for immune-mediated colitis during OCREVUS treatment, and evaluate 
promptly if signs and symptoms that may indicate immune-mediated colitis, such as new or 
persistent diarrhea or other gastrointestinal signs and symptoms, occur. 

6 ADVERSE REACTIONS
The following serious adverse reactions are discussed in greater detail in other sections of 
the labeling:

• Infusion Reactions [see Warnings and Precautions (5.1)]
• Infections [see Warnings and Precautions (5.2)]
• Progressive Multifocal Leukoencephalopathy [see Warnings and Precautions (5.3)]
• Reduction in Immunoglobulins [see Warnings and Precautions (5.4)] 
• Malignancies [see Warnings and Precautions (5.5)]
• Immune-Mediated Colitis [see Warnings and Precautions (5.6)]

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reactions 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 clinical practice.
The safety of OCREVUS has been evaluated in 1311 patients across MS clinical studies, which 
included 825 patients in active-controlled clinical trials in patients with relapsing forms of MS 
(RMS) and 486 patients in a placebo-controlled study in patients with primary progressive  
MS (PPMS).
Adverse Reactions in Patients with Relapsing Forms of MS
In active-controlled clinical trials (Study 1 and Study 2), 825 patients with RMS received 
OCREVUS 600 mg intravenously every 24 weeks (initial treatment was given as two separate 
300 mg infusions at Weeks 0 and 2). The overall exposure in the 96-week controlled treatment 
periods was 1448 patient-years.
The most common adverse reactions in RMS trials (incidence ≥ 10%) were upper respiratory 
tract infections and infusion reactions. Table 2 summarizes the adverse reactions that occurred 
in RMS trials (Study 1 and Study 2).

Table 2 Adverse Reactions in Adult Patients with RMS with an Incidence of at least 5% 
for OCREVUS and Higher than REBIF

1 The first dose was given as two separate 300 mg infusions at Weeks 0 and 2. 

 
 
 
 
 
 
 
 
 
 

OCREVUS® (ocrelizumab) injection, for intravenous use
Brief Summary of Full Prescribing Information

1 INDICATIONS AND USAGE
OCREVUS is indicated for the treatment of:
• Relapsing forms of multiple sclerosis (MS), to include clinically isolated syndrome,
    relapsing-remitting disease, and active secondary progressive disease, in adults
• Primary progressive MS, in adults

4 CONTRAINDICATIONS
OCREVUS is contraindicated in patients with:
•  Active HBV infection [see Warnings and Precautions (5.2)]
•  A history of life-threatening infusion reaction to OCREVUS [see Warnings and Precautions (5.1)]

5 WARNINGS AND PRECAUTIONS
5.1 Infusion Reactions
OCREVUS can cause infusion reactions, which can include pruritus, rash, urticaria, erythema, 
bronchospasm, throat irritation, oropharyngeal pain, dyspnea, pharyngeal or laryngeal 
edema, flushing, hypotension, pyrexia, fatigue, headache, dizziness, nausea, tachycardia, 
and anaphylaxis. In multiple sclerosis (MS) clinical trials, the incidence of infusion reactions in 
OCREVUS-treated patients [who received methylprednisolone (or an equivalent steroid) and 
possibly other pre-medication to reduce the risk of infusion reactions prior to each infusion] 
was 34 to 40%, with the highest incidence with the first infusion. There were no fatal infusion 
reactions, but 0.3% of OCREVUS-treated MS patients experienced infusion reactions that were 
serious, some requiring hospitalization.
Observe patients treated with OCREVUS for infusion reactions during the infusion and for 
at least one hour after completion of the infusion. Inform patients that infusion reactions can 
occur up to 24 hours after the infusion.
Reducing the Risk of Infusion Reactions and Managing Infusion Reactions
Administer pre-medication (e.g., methylprednisolone or an equivalent corticosteroid, and an 
antihistamine) to reduce the frequency and severity of infusion reactions. The addition of an 
antipyretic (e.g., acetaminophen) may also be considered.
Management recommendations for infusion reactions depend on the type and severity 
of the reaction. For life-threatening infusion reactions, immediately and permanently stop 
OCREVUS and administer appropriate supportive treatment. For less severe infusion reactions, 
management may involve temporarily stopping the infusion, reducing the infusion rate, and/or 
administering symptomatic treatment.

5.2 Infections
A higher proportion of OCREVUS-treated patients experienced infections compared to patients 
taking REBIF or placebo. In RMS trials, 58% of OCREVUS-treated patients experienced one or 
more infections compared to 52% of REBIF-treated patients. In the PPMS trial, 70% of OCREVUS-
treated patients experienced one or more infections compared to 68% of patients on placebo. 
OCREVUS increased the risk for upper respiratory tract infections, lower respiratory tract 
infections, skin infections, and herpes-related infections [see Adverse Reactions (6.1)]. OCREVUS 
was not associated with an increased risk of serious infections in MS patients. Delay OCREVUS 
administration in patients with an active infection until the infection is resolved. 
Respiratory Tract Infections
A higher proportion of OCREVUS-treated patients experienced respiratory tract infections 
compared to patients taking REBIF or placebo. In RMS trials, 40% of OCREVUS-treated 
patients experienced upper respiratory tract infections compared to 33% of REBIF-treated 
patients, and 8% of OCREVUS-treated patients experienced lower respiratory tract infections 
compared to 5% of REBIF-treated patients. In the PPMS trial, 49% of OCREVUS-treated patients 
experienced upper respiratory tract infections compared to 43% of patients on placebo and 
10% of OCREVUS-treated patients experienced lower respiratory tract infections compared to 
9% of patients on placebo. The infections were predominantly mild to moderate and consisted 
mostly of upper respiratory tract infections and bronchitis.
Herpes
In active-controlled (RMS) clinical trials, herpes infections were reported more frequently in 
OCREVUS-treated patients than in REBIF-treated patients, including herpes zoster (2.1% vs. 
1.0%), herpes simplex (0.7% vs. 0.1%), oral herpes (3.0% vs. 2.2%), genital herpes (0.1% vs. 
0%), and herpes virus infection (0.1% vs. 0%). Infections were predominantly mild to moderate 
in severity. In the placebo-controlled (PPMS) clinical trial, oral herpes was reported more 
frequently in the OCREVUS-treated patients than in the patients on placebo (2.7% vs 0.8%).
Serious cases of infections caused by herpes simplex virus and varicella zoster virus, including 
central nervous system infections (encephalitis and meningitis), intraocular infections, and 
disseminated skin and soft tissue infections, have been reported in the postmarketing setting 
in multiple sclerosis patients receiving OCREVUS. Serious herpes virus infections may occur at 
any time during treatment with OCREVUS. Some cases were life-threatening.
If serious herpes infections occur, OCREVUS should be discontinued or withheld until the 
infection has resolved, and appropriate treatment should be administered [see Patient 
Counseling Information (17)].
Hepatitis B Virus (HBV) Reactivation
Hepatitis B reactivation has been reported in MS patients treated with OCREVUS in the 
postmarketing setting. Fulminant hepatitis, hepatic failure, and death caused by HBV 
reactivation have occurred in patients treated with anti-CD20 antibodies. Perform HBV 
screening in all patients before initiation of treatment with OCREVUS. Do not administer 
OCREVUS to patients with active HBV confirmed by positive results for HBsAg and anti-HB tests.
For patients who are negative for surface antigen [HBsAg] and positive for HB core antibody 
[HBcAb+] or are carriers of HBV [HBsAg+], consult liver disease experts before starting and 
during treatment.
Possible Increased Risk of Immunosuppressant Effects with Other Immunosuppressants
When initiating OCREVUS after an immunosuppressive therapy or initiating an 
immunosuppressive therapy after OCREVUS, consider the potential for increased 
immunosuppressive effects [see Drug Interactions (7.1)]. OCREVUS has not been studied in 
combination with other MS therapies.
Vaccinations
Administer all immunizations according to immunization guidelines at least 4 weeks prior to 
initiation of OCREVUS for live or live-attenuated vaccines and, whenever possible, at least 
2 weeks prior to initiation of OCREVUS for non-live vaccines. OCREVUS may interfere with 
the effectiveness of non-live vaccines. The safety of immunization with live or live-attenuated 
vaccines following OCREVUS therapy has not been studied, and vaccination with live-
attenuated or live vaccines is not recommended during treatment and until B-cell repletion. 
Vaccination of Infants Born to Mothers Treated with OCREVUS During Pregnancy
In infants of mothers exposed to OCREVUS during pregnancy, do not administer live or live-
attenuated vaccines before confirming the recovery of B-cell counts as measured by CD19+ 
B-cells. Depletion of B-cells in these infants may increase the risks from live or live-attenuated 
vaccines. You may administer non-live vaccines, as indicated, prior to recovery from B-cell 
depletion, but should consider assessing vaccine immune responses, including consultation with 
a qualified specialist, to assess whether a protective immune response was mounted [see Use in 
Specific Populations (8.1)].

5.3 Progressive Multifocal Leukoencephalopathy (PML)
Cases of progressive multifocal leukoencephalopathy (PML) have been reported in patients with MS 
treated with OCREVUS in the postmarketing setting. PML is an opportunistic viral infection of the brain 
caused by the JC virus (JCV) that typically only occurs in patients who are immunocompromised, 
and that usually leads to death or severe disability. PML has occurred in OCREVUS-treated patients 
who had not been treated previously with natalizumab (which has a known association with PML), 
were not taking any immunosuppressive or immunomodulatory medications associated with the 
risk of PML prior to or concomitantly with OCREVUS, and did not have any known ongoing systemic 
medical conditions resulting in compromised immune system function.
 

Adverse Reactions

Studies 1 and 2

OCREVUS
600 mg IV  

Every 24 Weeks1

(n=825)
%

REBIF
44 mcg SQ  

3 Times per Week 
(n=826)

%

Upper respiratory tract infections 40 33

Infusion reactions 34 10

Depression 8 7

Lower respiratory tract infections 8 5

Back pain 6 5

Herpes virus-associated infections 6 4

Pain in extremity 5 4

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. 
The background risk of major birth defects and miscarriage for the indicated population  
is unknown.
Data
Animal Data
Following intravenous administration of OCREVUS to monkeys during organogenesis (loading 
doses of 15 or 75 mg/kg on gestation days 20, 21, and 22, followed by weekly doses of 20 or 
100 mg/kg), depletion of B-lymphocytes in lymphoid tissue (spleen and lymph nodes) was 
observed in fetuses at both doses.
Intravenous administration of OCREVUS (three daily loading doses of 15 or 75 mg/kg, followed by 
weekly doses of 20 or 100 mg/kg) to pregnant monkeys throughout the period of organogenesis 
and continuing through the neonatal period resulted in perinatal deaths (some associated with 
bacterial infections), renal toxicity (glomerulopathy and inflammation), lymphoid follicle formation 
in the bone marrow, and severe decreases in circulating B-lymphocytes in neonates. The cause of 
the neonatal deaths is uncertain; however, both affected neonates were found to have bacterial 
infections. Reduced testicular weight was observed in neonates at the high dose.
A no-effect dose for adverse developmental effects was not identified; the doses tested in 
monkey are 2 and 10 times the recommended human dose of 600 mg, on a mg/kg basis.

8.2 Lactation
Risk Summary
There are no data on the presence of ocrelizumab in human milk, the effects on the breastfed 
infant, or the effects of the drug on milk production. Ocrelizumab was excreted in the milk 
of ocrelizumab-treated monkeys. Human IgG is excreted in human milk, and the potential 
for absorption of ocrelizumab to lead to B-cell depletion in the infant is unknown. The 
developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for OCREVUS and any potential adverse effects on the breastfed infant 
from OCREVUS or from the underlying maternal condition.

8.3 Females and Males of Reproductive Potential
Contraception
Women of childbearing potential should use effective contraception while receiving OCREVUS 
and for 6 months after the last infusion of OCREVUS.

8.4 Pediatric Use
Safety and effectiveness of OCREVUS in pediatric patients have not been established.

8.5 Geriatric Use
Clinical studies of OCREVUS did not include sufficient numbers of subjects aged 65 and over 
to determine whether they respond differently from younger subjects.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Infusion Reactions
Inform patients about the signs and symptoms of infusion reactions, and that infusion reactions 
can occur up to 24 hours after infusion. Advise patients to contact their healthcare provider 
immediately for signs or symptoms of infusion reactions [see Warnings and Precautions (5.1)].
Infection
Advise patients to contact their healthcare provider for any signs of infection during treatment 
or after the last dose. Signs include fever, chills, constant cough, or signs of herpes such as cold 
sore, shingles, or genital sores [see Warnings and Precautions (5.2)].
Advise patients that OCREVUS may cause reactivation of hepatitis B infection and that 
monitoring will be required if they are at risk [see Warnings and Precautions (5.2)].
Advise patients that herpes infections, including serious herpes infections affecting the 
central nervous system, skin, and eyes, have occurred during treatment with OCREVUS. 
Advise patients to promptly contact their healthcare provider if they experience any signs 
or symptoms of herpes infections including oral or genital symptoms, fever, skin rash, pain, 
itching, decreased visual acuity, eye redness, eye pain, headache, neck stiffness, or change in 
mental status [see Warnings and Precautions (5.2)].
Vaccination
Advise patients to complete any required live or live-attenuated vaccinations at least 4 weeks 
and, whenever possible, non-live vaccinations at least 2 weeks prior to initiation of OCREVUS. 
Administration of live-attenuated or live vaccines is not recommended during OCREVUS 
treatment and until B-cell recovery [see Warnings and Precautions (5.2)].
Progressive Multifocal Leukoencephalopathy
Inform patients that PML has occurred in patients who received OCREVUS. Inform the patient 
that PML is characterized by a progression of deficits and usually leads to death or severe 
disability over weeks or months. Instruct the patient of the importance of contacting their 
healthcare provider if they develop any symptoms suggestive of PML. Inform the patient that 
typical symptoms associated with PML are diverse, progress over days to weeks, and include 
progressive weakness on one side of the body or clumsiness of limbs, disturbance of vision, 
and changes in thinking, memory, and orientation leading to confusion and personality 
changes [see Warnings and Precautions (5.3)].
Malignancies
Advise patients that an increased risk of malignancy, including breast cancer, may exist 
with OCREVUS. Advise patients that they should follow standard breast cancer screening 
guidelines [see Warnings and Precautions (5.5)].
Immune-Mediated Colitis
Advise patients to promptly contact their healthcare provider if they experience any signs and 
symptoms of colitis, including diarrhea, abdominal pain, and blood in stool [see Warnings and 
Precautions (5.6)].
Contraception
Females of childbearing potential should use effective contraception while receiving 
OCREVUS and for 6 months after the last infusion of OCREVUS. 
Pregnancy Registry
Instruct patients that if they are pregnant or plan to become pregnant while taking OCREVUS 
they should inform their healthcare provider [see Use in Specific Populations (8.1)].
Encourage patients to enroll in the OCREVUS Pregnancy Registry if they become pregnant 
while taking OCREVUS [see Use in Specific Populations (8.1)].
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Table 3 Adverse Reactions in Adult Patients with PPMS with an Incidence of at least 5% 
for OCREVUS and Higher than Placebo

 

 

 

 

 

 

1One dose of OCREVUS (600 mg administered as two 300 mg infusions two weeks apart)
Laboratory Abnormalities
Decreased Immunoglobulins
OCREVUS decreased total immunoglobulins with the greatest decline seen in IgM levels; 
however, a decrease in IgG levels was associated with an increased rate of serious infections. 
In the active-controlled (RMS) trials (Study 1 and Study 2), the proportion of patients at baseline 
reporting IgG, IgA, and IgM below the lower limit of normal (LLN) in OCREVUS-treated patients was 
0.5%, 1.5%, and 0.1%, respectively. Following treatment, the proportion of OCREVUS-treated patients 
reporting IgG, IgA, and IgM below the LLN at 96 weeks was 1.5%, 2.4%, and 16.5%, respectively. 
In the placebo-controlled (PPMS) trial (Study 3), the proportion of patients at baseline 
reporting IgG, IgA, and IgM below the LLN in OCREVUS-treated patients was 0.0%, 
0.2%, and 0.2%, respectively. Following treatment, the proportion of OCREVUS-treated 
patients reporting IgG, IgA, and IgM below the LLN at 120 weeks was 1.1%, 0.5%, and  
15.5%, respectively.
The pooled data of OCREVUS clinical studies (RMS and PPMS) and their open-label extensions 
(up to approximately 7 years of exposure) have shown an association between decreased 
levels of IgG and increased rates of serious infections. The type, severity, latency, duration, and 
outcome of SIs observed during episodes of immunoglobulins below LLN were consistent with 
the overall SIs observed in patients treated with OCREVUS.
Decreased Neutrophil Levels
In the PPMS clinical trial (Study 3), decreased neutrophil counts occurred in 13% of OCREVUS-
treated patients compared to 10% in placebo patients. The majority of the decreased neutrophil 
counts were only observed once for a given patient treated with OCREVUS and were between 
LLN - 1.5 x 109/L and 1.0 x 109/L. Overall, 1% of the patients in the OCREVUS group had 
neutrophil counts less than 1.0 x 109/L and these were not associated with an infection.

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. Immunogenicity data 
are highly dependent on the sensitivity and specificity of the test methods used. Additionally, 
the observed incidence of a positive result in a test method may be influenced by several 
factors, including sample handling, timing of sample collection, drug interference, concomitant 
medication, and the underlying disease. Therefore, comparison of the incidence of antibodies 
to OCREVUS with the incidence of antibodies to other products may be misleading.
Patients in MS trials (Study 1, Study 2, and Study 3) were tested at multiple time points (baseline 
and every 6 months post-treatment for the duration of the trial) for anti-drug antibodies (ADAs). 
Out of 1311 patients treated with OCREVUS, 12 (~1%) tested positive for ADAs, of which 2 
patients tested positive for neutralizing antibodies. These data are not adequate to assess the 
impact of ADAs on the safety and efficacy of OCREVUS.

6.3 Postmarketing Experience 
The following adverse reactions have been identified during postapproval use of OCREVUS. 
Because these reactions are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship to  drug exposure.
Gastrointestinal Disorders: Immune-mediated colitis [see Warnings and Precautions (5.6)]
Infections and Infestations: Serious herpes infections [see Warnings and Precautions (5.2)]  
and progressive multifocal leukoencephalopathy [see Warnings and Precautions (5.3)]

7 DRUG INTERACTIONS

7.1 Immunosuppressive or Immune-Modulating Therapies
The concomitant use of OCREVUS and other immune-modulating or immunosuppressive 
therapies, including immunosuppressant doses of corticosteroids, is expected to increase 
the risk of immunosuppression. Consider the risk of additive immune system effects when 
coadministering immunosuppressive therapies with OCREVUS. When switching from drugs 
with prolonged immune effects, such as daclizumab, fingolimod, natalizumab, teriflunomide, 
or mitoxantrone, consider the duration and mode of action of these drugs because of additive 
immunosuppressive effects when initiating OCREVUS [see Warnings and Precautions (5.2)].

7.2  Vaccinations
A Phase 3b randomized, open-label study examined the concomitant use of OCREVUS 
and several non-live vaccines in adults 18-55 years of age with relapsing forms of MS (68 
subjects undergoing treatment with OCREVUS at the time of vaccination and 34 subjects not 
undergoing treatment with OCREVUS at the time of vaccination). Concomitant exposure to 
OCREVUS attenuated antibody responses to tetanus toxoid-containing vaccine, pneumococcal 
polysaccharide, pneumococcal conjugate vaccines, and seasonal inactivated influenza vaccines. 
The impact of the observed attenuation on vaccine effectiveness in this patient population 
is unknown. The safety and effectiveness of live or live-attenuated vaccines administered 
concomitantly with OCREVUS have not been assessed [see Warnings and Precautions (5.2)].

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy 
Pregnancy Exposure Registry
There is a pregnancy exposure registry that monitors pregnancy and fetal/neonatal/infant 
outcomes in women exposed to OCREVUS during pregnancy. Physicians are encouraged 
to register patients and pregnant women are encouraged to register themselves by calling  
1-833-872-4370 or visiting www.ocrevuspregnancyregistry.com.

Risk Summary
OCREVUS is a humanized monoclonal antibody of an immunoglobulin G1 subtype and 
immunoglobulins are known to cross the placental barrier. There are no adequate data on the 
developmental risk associated with use of OCREVUS in pregnant women. However, transient 
peripheral B-cell depletion and lymphocytopenia have been reported in infants born to mothers 
exposed to other anti-CD20 antibodies during pregnancy. B-cell levels in infants following maternal 
exposure to OCREVUS have not been studied in clinical trials. The potential duration of B-cell 
depletion in such infants, and the impact of B-cell depletion on vaccine safety and effectiveness, is 
unknown [see Warnings and Precautions (5.2)].
Following administration of ocrelizumab to pregnant monkeys at doses similar to or greater than 
those used clinically, increased perinatal mortality, depletion of B-cell populations, renal, bone marrow, 
and testicular toxicity were observed in the offspring in the absence of maternal toxicity [see Data]. 
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JCV infection resulting in PML has also been observed in patients treated with other anti-CD20 
antibodies and other MS therapies. 

At the first sign or symptom suggestive of PML, withhold OCREVUS and perform an appropriate 
diagnostic evaluation. Typical symptoms associated with PML are diverse, progress over days 
to weeks, and include progressive weakness on one side of the body or clumsiness of limbs, 
disturbance of vision, and changes in thinking, memory, and orientation leading to confusion 
and personality changes.

MRI findings may be apparent before clinical signs or symptoms. Cases of PML, diagnosed 
based on MRI findings and the detection of JCV DNA in the cerebrospinal fluid in the absence 
of clinical signs or symptoms specific to PML, have been reported in patients treated with 
other MS medications associated with PML. Many of these patients subsequently became 
symptomatic with PML. Therefore, monitoring with MRI for signs that may be consistent with 
PML may be useful, and any suspicious findings should lead to further investigation to allow 
for an early diagnosis of PML, if present. Following discontinuation of another MS medication 
associated with PML, lower PML-related mortality and morbidity have been reported in patients 
who were initially asymptomatic at diagnosis compared to patients who had characteristic 
clinical signs and symptoms at diagnosis.

It is not known whether these differences are due to early detection and discontinuation of MS 
treatment or due to differences in disease in these patients.

If PML is confirmed, treatment with OCREVUS should be discontinued.

5.4 Reduction in Immunoglobulins
As expected with any B-cell depleting therapy, decreased immunoglobulin levels are 
observed with OCREVUS treatment. The pooled data of OCREVUS clinical studies (RMS and 
PPMS) and their open-label extensions (up to approximately 7 years of exposure) have shown 
an association between decreased levels of immunoglobulin G (IgG<LLN) and increased 
rates of serious infections. Monitor the levels of quantitative serum immunoglobulins during 
OCREVUS treatment and after discontinuation of treatment, until B-cell repletion, and 
especially in the setting of recurrent serious infections. Consider discontinuing OCREVUS 
therapy in patients with serious opportunistic or recurrent serious infections, and if prolonged 
hypogammaglobulinemia requires treatment with intravenous immunoglobulins [see Adverse 
Reactions (6.1)]. 

5.5 Malignancies
An increased risk of malignancy with OCREVUS may exist. In controlled trials, malignancies, 
including breast cancer, occurred more frequently in OCREVUS-treated patients. Breast cancer 
occurred in 6 of 781 females treated with OCREVUS and none of 668 females treated with 
REBIF or placebo. Patients should follow standard breast cancer screening guidelines.

5.6 Immune-Mediated Colitis 
Immune-mediated colitis, which can present as a severe and acute-onset form of colitis, 
has been reported in patients receiving OCREVUS in the postmarketing setting. Some 
cases of colitis were serious, requiring hospitalization, with a few patients requiring surgical 
intervention. Systemic corticosteroids were required in many of these patients. The time from 
treatment initiation to onset of symptoms in these cases ranged from a few weeks to years. 
Monitor patients for immune-mediated colitis during OCREVUS treatment, and evaluate 
promptly if signs and symptoms that may indicate immune-mediated colitis, such as new or 
persistent diarrhea or other gastrointestinal signs and symptoms, occur. 

6 ADVERSE REACTIONS
The following serious adverse reactions are discussed in greater detail in other sections of 
the labeling:

• Infusion Reactions [see Warnings and Precautions (5.1)]
• Infections [see Warnings and Precautions (5.2)]
• Progressive Multifocal Leukoencephalopathy [see Warnings and Precautions (5.3)]
• Reduction in Immunoglobulins [see Warnings and Precautions (5.4)] 
• Malignancies [see Warnings and Precautions (5.5)]
• Immune-Mediated Colitis [see Warnings and Precautions (5.6)]

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reactions 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 clinical practice.
The safety of OCREVUS has been evaluated in 1311 patients across MS clinical studies, which 
included 825 patients in active-controlled clinical trials in patients with relapsing forms of MS 
(RMS) and 486 patients in a placebo-controlled study in patients with primary progressive  
MS (PPMS).
Adverse Reactions in Patients with Relapsing Forms of MS
In active-controlled clinical trials (Study 1 and Study 2), 825 patients with RMS received 
OCREVUS 600 mg intravenously every 24 weeks (initial treatment was given as two separate 
300 mg infusions at Weeks 0 and 2). The overall exposure in the 96-week controlled treatment 
periods was 1448 patient-years.
The most common adverse reactions in RMS trials (incidence ≥ 10%) were upper respiratory 
tract infections and infusion reactions. Table 2 summarizes the adverse reactions that occurred 
in RMS trials (Study 1 and Study 2).

Table 2 Adverse Reactions in Adult Patients with RMS with an Incidence of at least 5% 
for OCREVUS and Higher than REBIF

1 The first dose was given as two separate 300 mg infusions at Weeks 0 and 2. 

 
 
 
 
 
 
 
 
 
 

OCREVUS® (ocrelizumab) injection, for intravenous use
Brief Summary of Full Prescribing Information

1 INDICATIONS AND USAGE
OCREVUS is indicated for the treatment of:
• Relapsing forms of multiple sclerosis (MS), to include clinically isolated syndrome,
    relapsing-remitting disease, and active secondary progressive disease, in adults
• Primary progressive MS, in adults

4 CONTRAINDICATIONS
OCREVUS is contraindicated in patients with:
•  Active HBV infection [see Warnings and Precautions (5.2)]
•  A history of life-threatening infusion reaction to OCREVUS [see Warnings and Precautions (5.1)]

5 WARNINGS AND PRECAUTIONS
5.1 Infusion Reactions
OCREVUS can cause infusion reactions, which can include pruritus, rash, urticaria, erythema, 
bronchospasm, throat irritation, oropharyngeal pain, dyspnea, pharyngeal or laryngeal 
edema, flushing, hypotension, pyrexia, fatigue, headache, dizziness, nausea, tachycardia, 
and anaphylaxis. In multiple sclerosis (MS) clinical trials, the incidence of infusion reactions in 
OCREVUS-treated patients [who received methylprednisolone (or an equivalent steroid) and 
possibly other pre-medication to reduce the risk of infusion reactions prior to each infusion] 
was 34 to 40%, with the highest incidence with the first infusion. There were no fatal infusion 
reactions, but 0.3% of OCREVUS-treated MS patients experienced infusion reactions that were 
serious, some requiring hospitalization.
Observe patients treated with OCREVUS for infusion reactions during the infusion and for 
at least one hour after completion of the infusion. Inform patients that infusion reactions can 
occur up to 24 hours after the infusion.
Reducing the Risk of Infusion Reactions and Managing Infusion Reactions
Administer pre-medication (e.g., methylprednisolone or an equivalent corticosteroid, and an 
antihistamine) to reduce the frequency and severity of infusion reactions. The addition of an 
antipyretic (e.g., acetaminophen) may also be considered.
Management recommendations for infusion reactions depend on the type and severity 
of the reaction. For life-threatening infusion reactions, immediately and permanently stop 
OCREVUS and administer appropriate supportive treatment. For less severe infusion reactions, 
management may involve temporarily stopping the infusion, reducing the infusion rate, and/or 
administering symptomatic treatment.

5.2 Infections
A higher proportion of OCREVUS-treated patients experienced infections compared to patients 
taking REBIF or placebo. In RMS trials, 58% of OCREVUS-treated patients experienced one or 
more infections compared to 52% of REBIF-treated patients. In the PPMS trial, 70% of OCREVUS-
treated patients experienced one or more infections compared to 68% of patients on placebo. 
OCREVUS increased the risk for upper respiratory tract infections, lower respiratory tract 
infections, skin infections, and herpes-related infections [see Adverse Reactions (6.1)]. OCREVUS 
was not associated with an increased risk of serious infections in MS patients. Delay OCREVUS 
administration in patients with an active infection until the infection is resolved. 
Respiratory Tract Infections
A higher proportion of OCREVUS-treated patients experienced respiratory tract infections 
compared to patients taking REBIF or placebo. In RMS trials, 40% of OCREVUS-treated 
patients experienced upper respiratory tract infections compared to 33% of REBIF-treated 
patients, and 8% of OCREVUS-treated patients experienced lower respiratory tract infections 
compared to 5% of REBIF-treated patients. In the PPMS trial, 49% of OCREVUS-treated patients 
experienced upper respiratory tract infections compared to 43% of patients on placebo and 
10% of OCREVUS-treated patients experienced lower respiratory tract infections compared to 
9% of patients on placebo. The infections were predominantly mild to moderate and consisted 
mostly of upper respiratory tract infections and bronchitis.
Herpes
In active-controlled (RMS) clinical trials, herpes infections were reported more frequently in 
OCREVUS-treated patients than in REBIF-treated patients, including herpes zoster (2.1% vs. 
1.0%), herpes simplex (0.7% vs. 0.1%), oral herpes (3.0% vs. 2.2%), genital herpes (0.1% vs. 
0%), and herpes virus infection (0.1% vs. 0%). Infections were predominantly mild to moderate 
in severity. In the placebo-controlled (PPMS) clinical trial, oral herpes was reported more 
frequently in the OCREVUS-treated patients than in the patients on placebo (2.7% vs 0.8%).
Serious cases of infections caused by herpes simplex virus and varicella zoster virus, including 
central nervous system infections (encephalitis and meningitis), intraocular infections, and 
disseminated skin and soft tissue infections, have been reported in the postmarketing setting 
in multiple sclerosis patients receiving OCREVUS. Serious herpes virus infections may occur at 
any time during treatment with OCREVUS. Some cases were life-threatening.
If serious herpes infections occur, OCREVUS should be discontinued or withheld until the 
infection has resolved, and appropriate treatment should be administered [see Patient 
Counseling Information (17)].
Hepatitis B Virus (HBV) Reactivation
Hepatitis B reactivation has been reported in MS patients treated with OCREVUS in the 
postmarketing setting. Fulminant hepatitis, hepatic failure, and death caused by HBV 
reactivation have occurred in patients treated with anti-CD20 antibodies. Perform HBV 
screening in all patients before initiation of treatment with OCREVUS. Do not administer 
OCREVUS to patients with active HBV confirmed by positive results for HBsAg and anti-HB tests.
For patients who are negative for surface antigen [HBsAg] and positive for HB core antibody 
[HBcAb+] or are carriers of HBV [HBsAg+], consult liver disease experts before starting and 
during treatment.
Possible Increased Risk of Immunosuppressant Effects with Other Immunosuppressants
When initiating OCREVUS after an immunosuppressive therapy or initiating an 
immunosuppressive therapy after OCREVUS, consider the potential for increased 
immunosuppressive effects [see Drug Interactions (7.1)]. OCREVUS has not been studied in 
combination with other MS therapies.
Vaccinations
Administer all immunizations according to immunization guidelines at least 4 weeks prior to 
initiation of OCREVUS for live or live-attenuated vaccines and, whenever possible, at least 
2 weeks prior to initiation of OCREVUS for non-live vaccines. OCREVUS may interfere with 
the effectiveness of non-live vaccines. The safety of immunization with live or live-attenuated 
vaccines following OCREVUS therapy has not been studied, and vaccination with live-
attenuated or live vaccines is not recommended during treatment and until B-cell repletion. 
Vaccination of Infants Born to Mothers Treated with OCREVUS During Pregnancy
In infants of mothers exposed to OCREVUS during pregnancy, do not administer live or live-
attenuated vaccines before confirming the recovery of B-cell counts as measured by CD19+ 
B-cells. Depletion of B-cells in these infants may increase the risks from live or live-attenuated 
vaccines. You may administer non-live vaccines, as indicated, prior to recovery from B-cell 
depletion, but should consider assessing vaccine immune responses, including consultation with 
a qualified specialist, to assess whether a protective immune response was mounted [see Use in 
Specific Populations (8.1)].

5.3 Progressive Multifocal Leukoencephalopathy (PML)
Cases of progressive multifocal leukoencephalopathy (PML) have been reported in patients with MS 
treated with OCREVUS in the postmarketing setting. PML is an opportunistic viral infection of the brain 
caused by the JC virus (JCV) that typically only occurs in patients who are immunocompromised, 
and that usually leads to death or severe disability. PML has occurred in OCREVUS-treated patients 
who had not been treated previously with natalizumab (which has a known association with PML), 
were not taking any immunosuppressive or immunomodulatory medications associated with the 
risk of PML prior to or concomitantly with OCREVUS, and did not have any known ongoing systemic 
medical conditions resulting in compromised immune system function.
 

Adverse Reactions

Studies 1 and 2

OCREVUS
600 mg IV  

Every 24 Weeks1

(n=825)
%

REBIF
44 mcg SQ  

3 Times per Week 
(n=826)

%

Upper respiratory tract infections 40 33

Infusion reactions 34 10

Depression 8 7

Lower respiratory tract infections 8 5

Back pain 6 5

Herpes virus-associated infections 6 4

Pain in extremity 5 4

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. 
The background risk of major birth defects and miscarriage for the indicated population  
is unknown.
Data
Animal Data
Following intravenous administration of OCREVUS to monkeys during organogenesis (loading 
doses of 15 or 75 mg/kg on gestation days 20, 21, and 22, followed by weekly doses of 20 or 
100 mg/kg), depletion of B-lymphocytes in lymphoid tissue (spleen and lymph nodes) was 
observed in fetuses at both doses.
Intravenous administration of OCREVUS (three daily loading doses of 15 or 75 mg/kg, followed by 
weekly doses of 20 or 100 mg/kg) to pregnant monkeys throughout the period of organogenesis 
and continuing through the neonatal period resulted in perinatal deaths (some associated with 
bacterial infections), renal toxicity (glomerulopathy and inflammation), lymphoid follicle formation 
in the bone marrow, and severe decreases in circulating B-lymphocytes in neonates. The cause of 
the neonatal deaths is uncertain; however, both affected neonates were found to have bacterial 
infections. Reduced testicular weight was observed in neonates at the high dose.
A no-effect dose for adverse developmental effects was not identified; the doses tested in 
monkey are 2 and 10 times the recommended human dose of 600 mg, on a mg/kg basis.

8.2 Lactation
Risk Summary
There are no data on the presence of ocrelizumab in human milk, the effects on the breastfed 
infant, or the effects of the drug on milk production. Ocrelizumab was excreted in the milk 
of ocrelizumab-treated monkeys. Human IgG is excreted in human milk, and the potential 
for absorption of ocrelizumab to lead to B-cell depletion in the infant is unknown. The 
developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for OCREVUS and any potential adverse effects on the breastfed infant 
from OCREVUS or from the underlying maternal condition.

8.3 Females and Males of Reproductive Potential
Contraception
Women of childbearing potential should use effective contraception while receiving OCREVUS 
and for 6 months after the last infusion of OCREVUS.

8.4 Pediatric Use
Safety and effectiveness of OCREVUS in pediatric patients have not been established.

8.5 Geriatric Use
Clinical studies of OCREVUS did not include sufficient numbers of subjects aged 65 and over 
to determine whether they respond differently from younger subjects.

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Infusion Reactions
Inform patients about the signs and symptoms of infusion reactions, and that infusion reactions 
can occur up to 24 hours after infusion. Advise patients to contact their healthcare provider 
immediately for signs or symptoms of infusion reactions [see Warnings and Precautions (5.1)].
Infection
Advise patients to contact their healthcare provider for any signs of infection during treatment 
or after the last dose. Signs include fever, chills, constant cough, or signs of herpes such as cold 
sore, shingles, or genital sores [see Warnings and Precautions (5.2)].
Advise patients that OCREVUS may cause reactivation of hepatitis B infection and that 
monitoring will be required if they are at risk [see Warnings and Precautions (5.2)].
Advise patients that herpes infections, including serious herpes infections affecting the 
central nervous system, skin, and eyes, have occurred during treatment with OCREVUS. 
Advise patients to promptly contact their healthcare provider if they experience any signs 
or symptoms of herpes infections including oral or genital symptoms, fever, skin rash, pain, 
itching, decreased visual acuity, eye redness, eye pain, headache, neck stiffness, or change in 
mental status [see Warnings and Precautions (5.2)].
Vaccination
Advise patients to complete any required live or live-attenuated vaccinations at least 4 weeks 
and, whenever possible, non-live vaccinations at least 2 weeks prior to initiation of OCREVUS. 
Administration of live-attenuated or live vaccines is not recommended during OCREVUS 
treatment and until B-cell recovery [see Warnings and Precautions (5.2)].
Progressive Multifocal Leukoencephalopathy
Inform patients that PML has occurred in patients who received OCREVUS. Inform the patient 
that PML is characterized by a progression of deficits and usually leads to death or severe 
disability over weeks or months. Instruct the patient of the importance of contacting their 
healthcare provider if they develop any symptoms suggestive of PML. Inform the patient that 
typical symptoms associated with PML are diverse, progress over days to weeks, and include 
progressive weakness on one side of the body or clumsiness of limbs, disturbance of vision, 
and changes in thinking, memory, and orientation leading to confusion and personality 
changes [see Warnings and Precautions (5.3)].
Malignancies
Advise patients that an increased risk of malignancy, including breast cancer, may exist 
with OCREVUS. Advise patients that they should follow standard breast cancer screening 
guidelines [see Warnings and Precautions (5.5)].
Immune-Mediated Colitis
Advise patients to promptly contact their healthcare provider if they experience any signs and 
symptoms of colitis, including diarrhea, abdominal pain, and blood in stool [see Warnings and 
Precautions (5.6)].
Contraception
Females of childbearing potential should use effective contraception while receiving 
OCREVUS and for 6 months after the last infusion of OCREVUS. 
Pregnancy Registry
Instruct patients that if they are pregnant or plan to become pregnant while taking OCREVUS 
they should inform their healthcare provider [see Use in Specific Populations (8.1)].
Encourage patients to enroll in the OCREVUS Pregnancy Registry if they become pregnant 
while taking OCREVUS [see Use in Specific Populations (8.1)].

OCREVUS® [ocrelizumab]
Manufactured by:
Genentech, Inc.
A Member of the Roche Group
1 DNA Way
South San Francisco, CA 94080-4990
U.S. License No. 1048

Table 3 Adverse Reactions in Adult Patients with PPMS with an Incidence of at least 5% 
for OCREVUS and Higher than Placebo

 

 

 

 

 

 

1One dose of OCREVUS (600 mg administered as two 300 mg infusions two weeks apart)
Laboratory Abnormalities
Decreased Immunoglobulins
OCREVUS decreased total immunoglobulins with the greatest decline seen in IgM levels; 
however, a decrease in IgG levels was associated with an increased rate of serious infections. 
In the active-controlled (RMS) trials (Study 1 and Study 2), the proportion of patients at baseline 
reporting IgG, IgA, and IgM below the lower limit of normal (LLN) in OCREVUS-treated patients was 
0.5%, 1.5%, and 0.1%, respectively. Following treatment, the proportion of OCREVUS-treated patients 
reporting IgG, IgA, and IgM below the LLN at 96 weeks was 1.5%, 2.4%, and 16.5%, respectively. 
In the placebo-controlled (PPMS) trial (Study 3), the proportion of patients at baseline 
reporting IgG, IgA, and IgM below the LLN in OCREVUS-treated patients was 0.0%, 
0.2%, and 0.2%, respectively. Following treatment, the proportion of OCREVUS-treated 
patients reporting IgG, IgA, and IgM below the LLN at 120 weeks was 1.1%, 0.5%, and  
15.5%, respectively.
The pooled data of OCREVUS clinical studies (RMS and PPMS) and their open-label extensions 
(up to approximately 7 years of exposure) have shown an association between decreased 
levels of IgG and increased rates of serious infections. The type, severity, latency, duration, and 
outcome of SIs observed during episodes of immunoglobulins below LLN were consistent with 
the overall SIs observed in patients treated with OCREVUS.
Decreased Neutrophil Levels
In the PPMS clinical trial (Study 3), decreased neutrophil counts occurred in 13% of OCREVUS-
treated patients compared to 10% in placebo patients. The majority of the decreased neutrophil 
counts were only observed once for a given patient treated with OCREVUS and were between 
LLN - 1.5 x 109/L and 1.0 x 109/L. Overall, 1% of the patients in the OCREVUS group had 
neutrophil counts less than 1.0 x 109/L and these were not associated with an infection.

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. Immunogenicity data 
are highly dependent on the sensitivity and specificity of the test methods used. Additionally, 
the observed incidence of a positive result in a test method may be influenced by several 
factors, including sample handling, timing of sample collection, drug interference, concomitant 
medication, and the underlying disease. Therefore, comparison of the incidence of antibodies 
to OCREVUS with the incidence of antibodies to other products may be misleading.
Patients in MS trials (Study 1, Study 2, and Study 3) were tested at multiple time points (baseline 
and every 6 months post-treatment for the duration of the trial) for anti-drug antibodies (ADAs). 
Out of 1311 patients treated with OCREVUS, 12 (~1%) tested positive for ADAs, of which 2 
patients tested positive for neutralizing antibodies. These data are not adequate to assess the 
impact of ADAs on the safety and efficacy of OCREVUS.

6.3 Postmarketing Experience 
The following adverse reactions have been identified during postapproval use of OCREVUS. 
Because these reactions are reported voluntarily from a population of uncertain size, it is not always 
possible to reliably estimate their frequency or establish a causal relationship to  drug exposure.
Gastrointestinal Disorders: Immune-mediated colitis [see Warnings and Precautions (5.6)]
Infections and Infestations: Serious herpes infections [see Warnings and Precautions (5.2)]  
and progressive multifocal leukoencephalopathy [see Warnings and Precautions (5.3)]

7 DRUG INTERACTIONS

7.1 Immunosuppressive or Immune-Modulating Therapies
The concomitant use of OCREVUS and other immune-modulating or immunosuppressive 
therapies, including immunosuppressant doses of corticosteroids, is expected to increase 
the risk of immunosuppression. Consider the risk of additive immune system effects when 
coadministering immunosuppressive therapies with OCREVUS. When switching from drugs 
with prolonged immune effects, such as daclizumab, fingolimod, natalizumab, teriflunomide, 
or mitoxantrone, consider the duration and mode of action of these drugs because of additive 
immunosuppressive effects when initiating OCREVUS [see Warnings and Precautions (5.2)].

7.2  Vaccinations
A Phase 3b randomized, open-label study examined the concomitant use of OCREVUS 
and several non-live vaccines in adults 18-55 years of age with relapsing forms of MS (68 
subjects undergoing treatment with OCREVUS at the time of vaccination and 34 subjects not 
undergoing treatment with OCREVUS at the time of vaccination). Concomitant exposure to 
OCREVUS attenuated antibody responses to tetanus toxoid-containing vaccine, pneumococcal 
polysaccharide, pneumococcal conjugate vaccines, and seasonal inactivated influenza vaccines. 
The impact of the observed attenuation on vaccine effectiveness in this patient population 
is unknown. The safety and effectiveness of live or live-attenuated vaccines administered 
concomitantly with OCREVUS have not been assessed [see Warnings and Precautions (5.2)].

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy 
Pregnancy Exposure Registry
There is a pregnancy exposure registry that monitors pregnancy and fetal/neonatal/infant 
outcomes in women exposed to OCREVUS during pregnancy. Physicians are encouraged 
to register patients and pregnant women are encouraged to register themselves by calling  
1-833-872-4370 or visiting www.ocrevuspregnancyregistry.com.

Risk Summary
OCREVUS is a humanized monoclonal antibody of an immunoglobulin G1 subtype and 
immunoglobulins are known to cross the placental barrier. There are no adequate data on the 
developmental risk associated with use of OCREVUS in pregnant women. However, transient 
peripheral B-cell depletion and lymphocytopenia have been reported in infants born to mothers 
exposed to other anti-CD20 antibodies during pregnancy. B-cell levels in infants following maternal 
exposure to OCREVUS have not been studied in clinical trials. The potential duration of B-cell 
depletion in such infants, and the impact of B-cell depletion on vaccine safety and effectiveness, is 
unknown [see Warnings and Precautions (5.2)].
Following administration of ocrelizumab to pregnant monkeys at doses similar to or greater than 
those used clinically, increased perinatal mortality, depletion of B-cell populations, renal, bone marrow, 
and testicular toxicity were observed in the offspring in the absence of maternal toxicity [see Data]. 

Adverse Reactions

Study 3 

OCREVUS 600 mg IV   
Every 24 Weeks1

(n=486)
%

Placebo

(n=239)
%

Upper respiratory tract infections 49 43

Infusion reactions 40 26

Skin infections 14 11

Lower respiratory tract infections 10 9

Cough 7 3

Diarrhea 6 5

Edema peripheral 6 5

Herpes virus associated infections 5 4

OCREVUS is a registered 
trademark of Genentech, Inc.  
© 2022 Genentech, Inc.  
M-US-00000083(v5.0) 09/22
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“MEDICAL WORLD NEWS BEHIND
THE SCIENCE”™

Persuading patients to get vaccinated 
against fl u and COVID-19

The 2022-23 respiratory virus season is the third in which infl uenza and 
COVID-19 have been circulating at the same time. Vaccination is the best 
protection against these diseases, but many people are reluctant or resistant to 
get vaccinated out of fear and ignorance that are stoked by misinformation. In 
this episode of “Medical World News: Behind the Science”™, three clinicians 
speak about persuading patients to get vaccinated. The clinicians are William 
Schaffner, M.D., of the Vanderbilt University School of Medicine; Sterling 
Ransone Jr., M.D., of Virginia Commonwealth University; and Gretchen LaSalle, 
M.D., of the Washington State University Elson S. Floyd College of Medicine.

https://www.medicalworldnews.com/view/behind-the-science-behind-fl u-and-covid-19-shots

“AFTER HOURS”®

Playing music for fun

When Patrick Hwu, M.D., isn’t leading research and clinical activities at 
the Moffi tt Cancer Center in Tampa, Florida, he will often be jamming out 
with colleagues in his band called The ReMissions. Hwu, president and 
CEO of Moffi tt, discusses his experience as a guitar and piano player and 
playing different types of music. The ReMissions have only one rule, says 
Hwu: have fun.

https://www.medicalworldnews.com/view/after-hours-the-remissions

“MEDICAL WORLD NEWS DEEP DIVE”™

Research into digital inhalers

In this episode of “Medical World News Deep Dive”™, Giselle Mosnaim, 
M.D., M.S., discusses digital inhalers and research into how they can improve 
adherence and outcomes with Miranda Hester, an editor at Drug Topics ®. 
Mosnaim is an allergist and immunologist in the Division of Allergy and 
Immunology in the Department of Medicine at NorthShore University Health 
System in Evanston, Illinois.

https://www.medicalworldnews.com/view/deep-dive-into-digital-inhalers

Medical World News™ is a fi rst-of-its-kind, 24-hour online program 
for healthcare professionals, by healthcare professionals. The 
site provides video editorial content on cutting-edge topics in 
healthcare as well as stories about the well-being practices 
of healthcare professionals and their interests outside  
work. The videos are available as a livestream and on 
demand for all healthcare stakeholders. News, 
insight, human interest — you will fi nd it all 
on Medical World News™.
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AVAILABLE
OTC!

©2022 Bayer. BAYER and the Bayer Cross are registered trademarks of Bayer. 
ASTEPRO is a Viatris Company trademark. Used under license. All third-party 
trademarks used herein are registered trademarks of their respective owners.
November 2022    CH-20221109-82

References: 1. US Department of Health and Human Services. Pediatric Postmarketing Pharmacovigilance and Drug Utilization Review. 
November 2016. Accessed October 6, 2022. https://fda.report/media/103118/Astepro-Safety-and-Utilization-Review.pdf 2. van Bavel J, 
Howland WC, Amar NJ, Wheeler W, Sacks H. Efficacy and safety of azelastine 0.15% nasal spray administered once daily in subjects with 
seasonal allergic rhinitis. Allergy Asthma Proc. 2009;30(5):512-518. 3. Astepro package insert 
drug facts. Whippany, NJ: Bayer HealthCare Pharmaceuticals Inc.; 2021. 4. Astelin. Prescribing 
information. Meda Pharmaceuticals Inc; 2014.

AVAILABLE
OTC!
Astepro® Allergy di� ers 
from the 0.1% strength that 
remains prescription only by:

Maximum Strength Azelastine
HCl 0.15%

CON C E N T R AT I O N
The OTC Astepro® Allergy formulation has 50% more azelastine HCl than the prescription 
version (0.15% versus 0.1%), making it the strongest formulation available1

F L AVO R
OTC Astepro® has the same taste profi le of prescription Astepro® 0.15% (Azelastine HCl 
0.15%), which contains a sweetener to improve its taste profi le vs Azelastine HCl 0.1%1

DO S E / D U R AT I O N
OTC Astepro® Allergy has a fl exible dose of 1 to 2 times per day and can provide relief for 
up to 24 hours, while the 0.1% prescription formula has no indication of 24-hour relief2-4

Astepro® Allergy is available for adults and children
6 years of age and older.3

For more information, scan this code
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Formulary Watch ® (www.formularywatch.com) is a website affi liated with Managed Healthcare Executive ®
that covers formularies, pharmacy benefi t management companies, drug approvals and other matters related to 
medications, their prices and insurance coverage.

Denise Myshko is the editor in charge of Formulary Watch ®. Have a tip, some news or a suggestion for a topic 
that Formulary Watch ® should cover? Please drop Denise a line at dmyshko@mjhlifesciences.com.

Below are two articles, edited for length, that were recently posted on Formulary Watch ®.

Satisfaction with pharmacy benefi t managers (PBMs) among 
both health plans and employers has declined, whereas some 
specifi c measures of satisfaction remained steady, according 
to the annual Pharmaceutical Strategies Group (PSG) Pharmacy 
Benefi t Manager Customer Satisfaction Report. Payers had the 
highest overall satisfaction with pharmacy trend guarantees but 
the lowest satisfaction with medical benefi t management.

“Overall, there has been a lot of negative publicity (about 
PBMs), and we’ve found in our recent spending trends report 
that the spending trend is going up,” Morgan Lee, Ph.D., a 
senior director at PSG, said in an interview.

PSG surveyed 236 payers in May and June. Respondents 
were pharmacy benefi t decision-makers at employers, health 
plans, health systems and unions. On specifi c satisfaction 
items, PSG found a nuanced story of strengths and 
weaknesses, but some core measures of general satisfaction 
decreased, such as likelihood to recommend. Net promoter 
score, a widely used measure to assess customer experience, 
went down signifi cantly from 2021. Specifi cally, net promoter 
scores for CVS Health, MedImpact and Prime Therapeutics 
LLC, decreased. The areas with the highest satisfaction include 
retail network options, competitive drug discounts, eligibility 
data management, information technology and security 
compliances, and pharmacy network management. The areas 
with the lowest satisfaction include the willingness to integrate 
with other pharmacy solutions, products differentiated in the 
marketplace, customizable solutions, contract and service 
fl exibility, management of trend and clinical outcomes reporting.

“There was also a gap in scores between how important 
people felt a particular service is and how the PBM was doing 
with that service,” Lee said. “For example, the strategy for 

biosimilars is a topic that is really important 
to people. (However), what their PBMs are 
offering is not quite keeping up with the level of 
importance just yet.” 

Renee, a digital health assistant company, is offering 
subscribers access to 500 of the most commonly used 
generic drugs for a fee of $25 a month. Founded by 
Renee Dua, M.D., and Nick Desai, Renee uses proprietary 
technology and human concierges to help subscribers 
transfer prescriptions, schedule doctor’s appointments, 
pay for and deliver prescribed medications, remember to 
take their medications, track their adherence and vitals, 
and schedule timely refi lls. Any person regardless of their 
health insurance status can sign up for Renee and their new 
prescription program.

“We want to recreate the caregiving experience using 
software,” Dua, chief strategy offi cer at Renee, said in 
an interview. “Healthcare is not just taking medication. 
Healthcare is taking medication and getting the wellness 
from that medication. That’s where the personal health 
assistant comes in.”

The drugs offered include generic medications for women’s 
health, diabetes, hypertension, high cholesterol, heart 
disease, anxiety, depression, chronic obstructive pulmonary 
disease, asthma, arthritis, dermatological drugs, antibiotics 
and antifungals. Dua said the company is not releasing 
information about the partner that is providing the generic 
drugs. “We’re not a pharmacy. We are working with third 
parties to deliver these medications and help our members 
transition to pharmacies that will offer these services.”

Founded in 2021, Renee is supported by $8.2 million 
in venture investments from Quiet Capital, Tau Ventures, 
Mucker Capital, Fika Ventures and the AARP’s Age-Tech 
Collaborative. The idea for Renee came from Dua’s own 
experience managing healthcare for her and her husband’s 
parents. “As they’ve gotten older, that job has taken on a life 

of its own. At one point, I said that I’ve got 
to automate myself. Many of the things I am 
doing can be done with software, but it’s just 
not built yet.” 

Satisfaction with PBMs 
declines, PSG survey � nds

Digital health assistant company offers 
subscription-based generic drugs
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Incidence and types
Spinal muscular atrophy (SMA) is a neurodegenerative 
disorder that mainly affects motor neurons, explained Julie 
Parsons, M.D., professor of clinical pediatrics and neurology 
and co-director of the Neuromuscular Clinic at Children’s 
Hospital Colorado in Aurora. SMA is a rare genetic disorder 
that affects one in every 10,000 to 11,000 people, she said. 
Until the recent development of disease-modifying thera-
pies, it was the leading cause of death from a genetic disease 
among children younger than 2 years old, Parsons noted.

SMA is a “spectrum disorder,” in which the most common 
form is also the most severe, explained John Brandsema, 
M.D., pediatric neurologist at Children’s Hospital of Philadel-
phia. About two-thirds of patients with SMA have the most 
severe form, which is called type 1. Patients with type 1 SMA 
are never able to sit up on their own. Patients with the type 
2 SMA can sit up on their own, but they cannot walk. Other 
patients are in a group who can walk, but they eventually lose 
that ability, Brandsema said, because SMA worsens and leads 
to progressive loss of function.

A trio of new treatments
“This is an amazingly exciting time for the treatment of spinal 
muscular atrophy,” Parsons said, as she started to review the 
three new therapies approved by the FDA. 

In 2016, Spinraza (nusinersen) was the first treatment 
approved, she said, and it is administered via spinal tap. After 
a “loading dose” of four doses within two months, patients 
are treated quarterly for life. Spinraza is indicated as a treat-
ment for infants and adults. 

Zolgensma (onasemnogene abeparvovec-xioi) was 
approved next, in 2019. Parsons called it a “gene trans-
fer agent” that supplies patients with a working copy of 
the SMN1 gene that is missing in patients with SMA. It is 
approved as a treatment only for patients under the age of 
2, Parsons noted. Patients treated with Zolgensma must be 
monitored “very, very carefully,” she said. “Despite the fact 
that it’s a great medication and outcomes can be wonderful, 
there are also some significant adverse events that need to 
be monitored for, including some types of liver failure, liver 
injury and kidney problems.” 

Evrysdi (risdiplam), the third treatment, was approved by 
the FDA in 2020. It is an oral medication that is taken on a 

daily basis. Parsons noted that it is approved as a treatment 
for newborns, children and adults. Patients must be moni-
tored with lab tests and physical examinations. 

Parsons and Brandsema noted that once motor neurons 
are lost in SMA, they cannot be replaced. Parsons said the 
irreversible loss of motor neurons makes early treatment cru-
cial. “No matter what therapy we give patients, their response 
is not going to be as robust as it would be if we treated them 
prior to having significant symptoms,” she said. Brandsema 
said prenatal and newborn screening could help identify 
patients before they have significant symptoms.

They also discussed taking a shared decision-making 
approach with families and patients. Brandsema noted 
differences in the routes of administration: Spinraza by 
lumbar puncture; Evrysdi, oral; and Zolgensma, a onetime 
intravenous infusion. He also said Zolgensma is irreversible, 
in contrast to Spinraza or Evrysdi, which leave the body once 
a patient stops taking them: “That’s a very important thing to 
talk about with the family — (Zolgensma) is like transplant-
ing something, or an irreversible surgery.” 

Cost and benefit
Parsons said the new medications are “not inexpensive.” The 
single dose of Zolgensma is priced at over $2 million, Evrysdi 
is priced at $340,000 a year, and Spinraza is priced at $375,000 
after the initial loading doses. The high costs have to be 
weighed against avoided medical costs, including multiple hos-
pitalizations and care in intensive care units, she said, as well as 
children being able “to run, talk (and) be fairly typical kids.”

Brandsema noted that the trials of the three drugs were 
relatively small and that the volunteers were heterogeneous 
in how they were experiencing SMA. “Extrapolating what 
happened to a small group of people in a research trial to the 
real world ... can be challenging at times,” he said. 

However, Brandsema said the new treatments have trans-
formed the SMA treatment landscape. 

“In the most common forms, unfortunately, it was pro-
gression to death at a very young age, and that loss was really 
tragic to go through over and over again with our patients and 
their families," he said. "Now we’re in a place where we’re hav-
ing much longer and fuller lives with SMA, and we’re working 
on finessing how we can best do standard of care in that new 
treated world.” 

In this Managed Healthcare Executive® K-Cast, Julie Parsons, M.D., and John 
Brandsema, M.D., discuss spinal muscular atrophy (SMA) and issues related 
to the three new treatments for the disease. Parsons is a professor of clinical 
pediatrics and neurology and is co-director of the Neuromuscular Clinic at 
Children’s Hospital Colorado in Aurora. Brandsema is a pediatric neurologist 
at Children’s Hospital of Philadelphia and is involved in SMA research.

Scan QR code for the complete video series.

New treatments for 
spinal muscular atrophy 



EXPLORE A DIFFERENT PATH TO TREATING DRY EYE DISEASE.2

Tyrvaya®, the fi rst and only nasal spray approved to treat the signs 
and symptoms of dry eye, is believed to activate the trigeminal 
parasympathetic pathway via the nose, resulting in increased tear fi lm 
production.2 The exact mechanism of action is unknown at this time.

Watch Tyrvaya in action at Tyrvaya-pro.com.

Treat by activating 
tear film production.2

INDICATION
Tyrvaya® (varenicline solution) nasal spray 
is indicated for the treatment of the signs 
and symptoms of dry eye disease. 

IMPORTANT SAFETY INFORMATION 
The most common adverse reaction reported in 
82% of patients was sneezing. Events that were 
reported in 5-16% of patients were cough, throat 
irritation, and instillation-site (nose) irritation. 

Dry eye starts with 
tear film disruption.1

References: 1. Craig JP, Nelson JD, Azar DT, et al. Ocul Surf. 2017;15(4):802-812. 2. Tyrvaya. Prescribing Information. Oyster Point Pharma; 2021.

© 2022 Oyster Point Pharma, Inc. Oyster Point®, the Oyster Point logo, Tyrvaya®, and the Tyrvaya logo are trademarks of Oyster Point Pharma, Inc. 
in the United States and certain jurisdictions. All rights reserved. OP-TYR-001338 3/22

Please see Brief Summary of Prescribing Information on the adjacent page and the full Prescribing 
Information at Tyrvaya-pro.com.

IMPORTANT SAFETY INFORMATION 

BRIEF SUMMARY: Consult the full Prescribing 
Information for complete product information 
available at www.tyrvaya-pro.com.  

INDICATIONS AND USAGE

TYRVAYA® (varenicline solution) nasal spray is a 
cholinergic agonist indicated for the treatment of the 
signs and symptoms of dry eye disease.

ADVERSE REACTIONS

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.

In three clinical trials of dry eye disease conducted 
with varenicline solution nasal spray, 349 patients 
received at least 1 dose of TYRVAYA. The majority of 
patients had 31 days of treatment exposure, with a 
maximum exposure of 105 days. 

The most common adverse reactions reported in 82% 
of TYRVAYA treated patients was sneezing.  Other 
common adverse reactions that were reported in 
>5% of patients include cough (16%), throat irritation 
(13%), and instillation-site (nose) irritation (8%).

USE IN SPECIFIC POPULATIONS

Pregnancy: Risk Summary: There are no available 
data on TYRVAYA use in pregnant women to inform 
any drug associated risks. In animal reproduction 
studies, varenicline did not produce malformations at 
clinically relevant doses.

All pregnancies have a risk of birth defect, loss, or 
other adverse outcomes. In the US 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: Pregnant rats and rabbits 
received varenicline succinate during 
organogenesis at oral doses up to 15 and
30 mg/kg/day, respectively. While no fetal 
structural abnormalities occurred in either 
species, maternal toxicity, characterized by 
reduced body weight gain, and reduced fetal 
weights occurred in rabbits at the highest dose 
(4864 times the MRHD on a mg/m2 basis). 

In a pre- and postnatal development study, 
pregnant rats received up to 15 mg/kg/day of 
oral varenicline succinate from organogenesis 
through lactation. Maternal toxicity, 
characterized by a decrease in body weight 
gain, was observed at 15 mg/kg/day (1216 
times the MRHD on a mg/m2 basis). Decreased 
fertility and increased auditory startle response 
occurred in offspring at the highest maternal 
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the presence of varenicline in human milk, the 
effects on the breastfed infant, or the effects on 
milk production. In animal studies varenicline 
was present in milk of lactating rats. However, 
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physiology, animal data may not reliably predict 
drug levels in human milk. 
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precludes a clear determination of the risk of 
TYRVAYA to an infant during lactation; however, 
the developmental and health benefi ts of 
breastfeeding should be considered along with 
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potential adverse effects on the breastfed child 
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Pediatric Use: Safety and effi cacy of TYRVAYA 
in pediatric patients have not been established. 

Geriatric Use: No overall differences in safety 
or effectiveness have been observed between 
elderly and younger adult patients. 
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For more information visit www.tyrvaya-pro.com.
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EXPLORE A DIFFERENT PATH TO TREATING DRY EYE DISEASE.2

Tyrvaya®, the fi rst and only nasal spray approved to treat the signs 
and symptoms of dry eye, is believed to activate the trigeminal 
parasympathetic pathway via the nose, resulting in increased tear fi lm 
production.2 The exact mechanism of action is unknown at this time.

Watch Tyrvaya in action at Tyrvaya-pro.com.

Treat by activating 
tear film production.2

INDICATION
Tyrvaya® (varenicline solution) nasal spray 
is indicated for the treatment of the signs 
and symptoms of dry eye disease. 

IMPORTANT SAFETY INFORMATION 
The most common adverse reaction reported in 
82% of patients was sneezing. Events that were 
reported in 5-16% of patients were cough, throat 
irritation, and instillation-site (nose) irritation. 

Dry eye starts with 
tear film disruption.1

References: 1. Craig JP, Nelson JD, Azar DT, et al. Ocul Surf. 2017;15(4):802-812. 2. Tyrvaya. Prescribing Information. Oyster Point Pharma; 2021.
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Chief Healthcare Executive ®, a sibling publication of Managed Healthcare Executive ®, 
covers issues facing hospitals and health systems. The digital outlet publishes news, 
features and analysis each day. 

Ron Southwick is the editor of Chief Healthcare Executive ®. If you have a news tip or a 
story idea, email Ron at rsouthwick@mjhlifesciences.com. You can also subscribe to 
Chief Healthcare Executive ®’s  free newsletter to deliver top stories right to your inbox.

What follows are two stories that recently appeared in Chief Healthcare Executive ®.

Burnout is rising among doctors in pediatrics

Fewer women are getting breast cancer screenings
The number of women getting screening mammograms 
dropped precipitously during the early phases of the 
COVID-19 pandemic, and doctors say it hasn’t recovered yet.

Sara Veldman, M.D., a radiologist in suburban 
Minneapolis, says the proportion of women coming in for 
screenings is about 80% of pre-pandemic levels. “This year, 
we have not been close to normal numbers,” Veldman says. 
Some doctors said they are seeing patients who skipped an 
annual screening or two that are now being diagnosed with 
breast cancer, some with more advanced stages. 

In September, Katie Couric disclosed in an essay posted 
on her media company’s website that she was diagnosed 
with breast cancer. She said she had missed her annual 
mammogram and was last screened in December 2020.  

“I was six months late this time,” Couric writes. “I shudder 
to think what might have happened if I had put it off longer.” 
Couric became an advocate for colon cancer screening after 
her first husband died from the disease in 1998.

Researchers have documented the steep drops in 
cancer screenings. A study published in Cancer in March 
found a 55% drop in breast cancer screening. Aurora 
Luna, M.D., a radiologist with GenesisCare in Boca Raton, 
Florida, said she has seen patients who have delayed 
mammograms, even those who had been careful about 

getting screened every year. “It’s hard for 
them to come back in the swing of things,” 
Luna says. “They have fallen off that 
natural cycle.” 

Pediatricians relish the joy of helping children, but treating kids 
carries its own set of burdens.

Burnout among pediatricians has been rising steadily. 
They have dealt with an unusually early spike of respiratory 
syncytial virus cases that packed children’s hospitals in the fall. 
Pediatricians are also bracing for the worst of the flu season 
and more cases of COVID-19.

Hilary H. McClafferty, M.D., lead author of a report on 
physician burnout in Pediatrics, recalled a conversation with 
a colleague about the stressful environment. “We were 
comparing this (with) sprinting after a marathon,” says 
McClafferty, a pediatric emergency medicine physician at 
Tucson (Arizona) Medical Center and author of “Mind-Body 
Medicine in Clinical Practice.”

McClafferty says burnout in pediatrics deserves more 
attention from healthcare leaders.

“People are sort of burned out on talking about burnout, 

(which) is understandable,” she says. “And yet we still have a 
long way to go.”

Nearly two-thirds of pediatric doctors are women, according 
to data from the Association of American Medical Colleges. 
Women in pediatrics report higher levels of burnout and 
emotional distress.

In McClafferty’s view, healthcare leaders need to recognize 
the strain on their staff, which is exacerbated by lean 
staffing. “The No. 1 issue is acknowledgement,” she says. 
“Acknowledging and recognizing the enormous stress their 
teams are under. Do not underestimate these professionals 
are stretched to their limits, whether (or not) it’s obvious to the 
leaders of the organizations.”

“You don’t have to fix everything,” 
McClafferty says. “You have to listen, be aware 
and engage with your team. Pay attention to 
how your people are doing.” 
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Resistance can make fi nding effective treatments for HTE PLWH diffi cult

•  Resistance mutations to one antiretroviral may cause resistance to other drugs of the 
same class.5

• HTE patients with multidrug resistance may be more likely to have an impaired immune
   system when compared to non-HTE patients6

•  According to DHHS guidelines, it is important to consider potency when considering new 
treatments. A different mechanism of action may provide a fully active drug7

Help address the unmet need in multidrug resistant HIV—consider providing 
access to effective treatment options for your members

Due to various factors, HTE PLWH with multidrug resistance may be unable to achieve and 
maintain virologic suppression.2,3 These patients may also be at risk of transmitting resistant 
HIV-1 to others.4

References: 1. Bajema KL, Nance RM, Delaney JAC, et al. Substantial decline in the heavily treated therapy-experienced persons with HIV with limited antiretroviral treatment 
options. AIDS. 2020;34(14):2051-2059. 2. Cutrell J, Jodlowski T, Bedimo R. The management of treatment-experienced HIV patients (including virologic failure and switches). 
Ther Adv Infect Dis. 2020;7:2049936120901395. 3. Cambou MC, Landovitz RJ. Novel antiretroviral agents. Curr HIV/AIDS Rep. 2020;17(2):118-124. 4. Li Z, Purcell DW, Sansom 
SL, Hayes D, Hall HI. Vital Signs: HIV Transmission Along the Continuum of Care — United States, 2016. MMWR Morb Mortal Wkly Rep. 2019;68(11):267-272. 5. Larder 
B. Mechanisms of HIV-1 drug resistance. AIDS. 2001;15(Suppl 5):S27-S34. 6. Priest J, Hulbert E, Gilliam BL, Burton T. Characterization of heavily treatment-experienced 
people with HIV and impact on healthcare resource utilization in US commercial and Medicare Advantage health plans. Open Forum Infect Dis. 2021;8(12):ofab562. 7. Panel 
on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV. Department of Health and Human 
Services. Updated January 20, 2022. Accessed March 09, 2022. https://clinicalinfo.hiv.gov/sites/default/fi les/guidelines/documents/guidelines-adult-adolescent-arv.pdf
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Smaller and midsize pharmacy benefit managers are taking on Optum Rx,  
CVS Caremark and Express Scripts. They say they have better  

technology and are more transparent about their pricing. 

BIG THREE
BEYOND THE

By DENISE MYSHKO AND PETER WEHRWEIN
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Beyond the big three

BIG THREE

Some of the up-and-coming PBMs
Company Founders

Date 
founded CEO or president No. of employees Annual revenue Financing Formulary

Capital Rx AJ Loiacono, Joe 
Alexander, Ryan Kelly

2017 AJ Loiacono, CEO more than 50 more than  
$50 million

Series C (latest round):  
$106 million in June 2022

yes

Elixir Rx 
Solutions LLC 

Elixir is a wholly owned 
subsidiary of Rite Aid 

2001 Heyward Donigan, CEO about 1,500 $6 billion NA yes

Navitus Health 
Solutions

Robert Palmer 2003 David Fields, CEO more than 50 more than  
$50 million

Privately owned: SSM Health 
(majority), Costco (minority)

yes

PerformRx Mesfin Tegenu, M.S., R.Ph. 1999 Jim Gartner, MBA, 
R.Ph., president

more than 50 more than  
$50 million

NA yes

Rightway Jordan Feldman, CEO;  
Theodore Feldman, M.D., 
chief medical officer

2017 Jordan Feldman, CEO more than 50 NA Series C (latest round):  
$100 million in March 2021

yes

RxBenefits Bill Gunnells 1995 Wendy Barnes, CEO about 800 NA NA no

Vivid Clear  
Rx Inc.

Hy-Vee Inc. 2020 Jessica Ringena, 
president

21 to 50 $1 to 
$10 million

Vivid Clear Rx is a wholly  
owned subsidiary of Hy-
Vee, Inc.

yes

WithMe 
Health

Chris Price and Ash Damle 2018 Joe Murad, CEO more than 50 NA Series $53 million yes

B
y almost any measure, the pharmacy 
benefit management (PBM) business 
is one dominated by the major 
players. In 2021, CVS Caremark led 
the industry, controlling 34% of total 
adjusted claims, followed by Express 
Scripts (25%) and Optum Rx (21%). 

Together, these three PBMs control about 
80% of the total PBM market, according to 
the Health Industries Research Center, which 
provides market research and analysis in the 
managed care and pharmaceutical industries. 
Rounding out the roster of the larger players 
are Humana’s in-house PBM with 8% of market 
share, Prime Therapeutics LLC with 6% and 
MedImpact with 4%. 

But beyond the big three PBMs is a swarm 
of some 60 smaller, up-and-coming PBMs. 
Even if they are operating in a small slice of the 
pie relative to the towering dominance of the 
big three, the PBM pie is growing rapidly. The 
global PBM market is projected to increase 
from $495 billion in 2022 to $740 billion by 2029 
(a 50% jump), according to a Fortune Business 
Insights projection. The increasing numbers 
of expensive specialty drugs is fueling that 
growth; specialty medicines now account for 
55% of the medication spend, which is up from 
28% in 2011, according to IQVIA. 

Scott Musial, M.S., chief pharmacy officer of 
Rightway Healthcare, one of the up-and-com-
ing PBMs, says that some of smaller PBMs may 
not be as independent from the big three as 
they might appear. They buy claim adjudication 
services from them, for example, or tap into 
their group purchasing arrangements. “They 
have white labeled the big three,” he says. 

Some of the smaller PBMs are niche players, 
specializing in a particular area such as work-
ers’ compensation or hospice care. However, 
others say they are aiming to disrupt the PBM 
sector and challenge the big three with new 
ways of managing the use and cost of drugs. 
Their sales pitches make claims about better 
technology, improved customer experience, 
smarter utilization management and, again 
and again, transparency about pricing. Man-
aged Healthcare Executive® surveyed a handful 
of these smaller and midsize PBMs and related 
businesses (see table below). 

“Rather than size, the business model a 
smaller PBM deploys is a factor of differenti-
ation,” says David Fields, president and CEO 
of Navitus Health Solutions, one of the more 
prominent smaller PBMs. Navitus is co-owned 
by Costco Wholesale Corp. and SSM Health, a 
Catholic healthcare system in the Midwest.

Price is one of those of differences. Fields 
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says Navitus has sought opportunities to work 
with companies such as CivicaScript, the retail 
subsidiary of Civica Inc., a nonpro� t supplier 
and manufacturer of generic drugs to hospitals. 
Navitus is one of the founding members of Civi-
caScript, along with EmsanaRx, another one of 
the upstart PBMs. 

Navitus’ specialty pharmacy, Lumicera 
Health Services, was one of the � rst pharmacies 
distributing CivicaScript’s � rst product, abi-
raterone acetate, which was launched in August 
2022. Abiraterone acetate is a hormone therapy 
that is used with prednisone to treat patients 
with metastatic prostate cancer. CivicaScript 
sells abiraterone acetate for $160 per bottle of 
120, 250-milligram tablets, which is typically 
a month’s supply. CivicaScript recommends 

pharmacies charge patients no more than $171 
per bottle. � is is signi� cantly less than prices 
o� ered at many pharmacies, which has an aver-
age retail of $4,802.28, according to GoodRx.

“� is is an organization committed to in-
troducing low-cost generic medications to the 

marketplace and to providing 
price transparency to the end 
consumer,” says Fields.

� e smaller PBMs also tout 
newer, nimbler technology and 
better databases as one of the 
major advantages they have 
over the big three. “Funda-

mentally, part of what’s broken is that they are 
working on a 30-year-old technology stack,” 
says Greg Baker, CEO of EmsanaRx, which 
operates as public bene� ts corporation and 
was set up by the Purchaser Business Group 
on Health. “� e old stalwarts are having to put 
millions and millions into these IT depart-
ments just to keep the beast running.”

Matthew Gibbs, president of Capital Rx, says 
something similar: “Express Scripts sits on the 
old Medco claims platforms, which are hugely 
ine�  cient. Decades of coding and mistakes 
over the years means it takes an army of people 
to manage this technology.” Gibbs says Capital 
Rx and newer PBM entrants are using technol-
ogy as a way of creating cost e�  ciencies. “We 
may not have the best rebates, but my cost to 
administer those is fractional compared with 
the big three.”

Capital Rx, which launched in 2017 and is 
one of the largest of the new PBMs, rolled out 
JUDI last year. On its website, the company 
touts JUDI the “future of pharmacy bene� ts ad-
ministration” that uni� es claims adjudication, 
prior authorization, patient communications 
and other functions on one platform. 

Another newer PBM is WithMe Health, which 
was founded in 2018. � e company is employ-
ing technology that it claims will play an even 
greater role in how utilization management 
tools are designed and administered. WithMe 
Health says its technology brings together data 
— including pharmacy claims, medical claims, 
patient-reported outcomes, health lab data and 
social determinants of health — and analytics to 
identify targeted interventions and better tailor 
utilization management. � e PBM employs 
“medication guides” (pharmacists and pharma-
cy technicians) to advise patients about their 
medication choices.

FIELDS

This isn’t the fi rst time pharmacy 
benefi t managers (PBMs) have been 
ensnared in controversy. PBMs were 
fi rst created in the 1960s to help 
insurance companies manage and 
administer claims for prescription 
drugs. Over time, they took on the 
roles of claims adjudication, rebate 
negotiation and benefi t design. 
In the early 1990s, Merck became 
the fi rst pharmaceutical company 
to acquire a PBM, Medco, which 
then was the largest PBM. This was 
quickly followed by SmithKline 
Beecham’s acquisition of Diversifi ed 
Pharmaceutical Services (DPS) and 
Eli Lilly and Company’s acquisition 
of PCS Health Systems Inc. But 
these acquisitions faced signifi cant 
scrutiny — and a Federal Trade 
Commission (FTC) investigation — 
about the confl icts of interest and 
the possibility of the pharmaceuti-
cal companies using the PBMs as 
distribution channels. As a result 
of the FTC investigation, Merck 
Medco was required to have an 
open formulary and an independent 
pharmacy and therapeutics com-
mittee. Merck spun out the PBM 
as a separate company and held 
on to Medco for another decade. 
Medco was eventually acquired by 

Express Scripts in 2012. SmithKline 
Beecham and Eli Lilly gave up on the 
PBM business before 2000. Express 
Scripts acquired DPS, and Rite Aid 
Corp. acquired PCS.

The trend toward the current 
form of vertical integration and the 
dominance of the big three insurers 
began in late 2006 when CVS an-
nounced it was buying Caremark Rx.  
CVS kept on growing through acqui-
sitions: Longs Drugs, MinuteClinic, 
the specialty infusion group Coram, 
and Omnicare, which provided 
pharmacy services to long-term care 
facilities. The spree culminated in 
2018, with the acquisition of Aetna. 

UnitedHealth created Optum 
in 2011 as a health and pharmacy 
services subsidiary out of existing 
business. Optum Rx, the PBM, has 
ballooned through acquisitions, 
including the 2015 purchase of 
Catamaran and 2019 purchase of 
Diplomat, a specialty pharmacy and 
infusion services business. 

Cigna acquired Express Scripts in 
2018, and Express Scripts and Prime 
Therapeutics entered a three-year 
collaboration in 2019. This year, Cen-
tene Corp. acquired Magellan Health 
Inc., which operates a PBM. 

—Denise Myshko
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“A good portion of the savings that we deliv-
er to employer groups is because we’re looking 
at utilization through a lens that enables us to 
see if patients are on the right medications,” 
says Joe Murad, president and CEO of WithMe 
Health. “We’re trying to be very clear around 
using cloud-based, modern architecture in 

front of those members and 
enable a level of engagement 
that legacy healthcare organi-
zations don’t have.”

New-and-improved utiliza-
tion review is also Rightway’s 
calling card. In Musial’s view, 
the PBM industry lost its way 

when it drifted from managing bene� ts toward 
“how do we extract value out of the prescrip-
tion.” But utilization review has become more 
important with the growing number of expen-
sive specialty medication and a more permis-
sive FDA when it comes to approvals, he says. 
Musial says Rightway “challenges everything 
the FDA says” and takes into account approvals 
and coverage elsewhere. “We’re very com-
fortable going outside the U.S. and looking at 
what’s happening in Germany, in Japan, in En-
gland and how they are managing some of the 
newer drugs and bringing that kind of evidence 
into our decision-making process,” he says. 

SHARP CRITICISM
� e newcomers are entering a business that 
has an increasingly vocal chorus of critics, 
ranging from consumer groups to independent 
pharmacies to pharmaceutical companies. � e 
Pharmaceutical Care Management Associa-
tion, the lobbying group for PBMs, maintains 
that PBMs are a counterweight to the pricing 
power of the pharmaceutical companies, 
using their buying power to lower drug costs 
for payers and patients, and that for every 
dollar spent on PBM services, payers save $10. 
However, the bigger PBMs have come under 
a barrage of criticism from both outside and 
inside the industry, from the up-and-comers. 
Much of it revolves around pricing tactics such 
as spread pricing, whereby the PBM collects 
the di� erence between what it charges a payer 
for a prescription — including state Medicaid 
programs — and what it pays out to the phar-
macy. � e sheer size of the big three is an issue, 
as is vertical integration. For example, CVS 
Health operates an insurer (Aetna) and its well-
known retail pharmacy chain, as well as CVS 

Caremark, the PBM subsidiary. Cigna Corp. 
owns Express Scripts, and UnitedHealth Group, 
the parent company of UnitedHealthcare, owns 
Optum Rx. 

� ere’s evidence of some discontent 
brewing among the PBMs’ payer customers. 
A survey this year of 236 bene� t leaders at 
employers, health plans and other payers by 
Pharmaceutical Strategies Group, a drug man-
agement and analytics company, showed dips 
in satisfaction with PBMs and net promoter 
scores this year compared with the last year. 
More than half of the respondents were either 
very (23%) or somewhat (36%) satis� ed with 
PBM transparency, but a sizable minority were 
somewhat (8%) or very (16%) dissatis� ed. � e 
survey showed that payers are looking for more 
openness about the � nancial inner workings of 
PBMs, including the size of rebates they receive 
from the pharmaceutical manufacturers and 
sources of pro� t for the PBMs.

Gibbs and Murad contend that the pro� t 
incentives of the large PBMs are no longer 
aligned with the interests of their payer clients 
and patients because of the vertical integration 
of PBMs with health insurers, pharmacies and 
specialty pharmacies. “If you own retail phar-
macies, if you own a health insurance carrier, if 
you own a disease management � rm, if you own 
a medical pharmacy — all that has changed the 
rules of how we compete,” says Gibbs.

� e intertwining of PBMs and health plans 
has changed how PBMs think about managing 
pharmacy bene� ts, says Susan Lang, M.A., 
MBA, CEO and founder of XIL Health, which 
bills itself as a PBM and pharma advisory � rm. 
“As PBMs matured, they were no longer focused 
on growth but on earnings. And over time, they 
have been able to aggregate and consolidate 
even more market power through vertical 
integration,” comments Lang, who worked for 
Express Scripts in the 2000s. “� ere have been 
a lot of accusations that, because the market 
power is so great, it allows PBMs to skew the 
prices of drugs and, at the same time, have 
plans with high deductibles and high copays.”

UNDER SCRUTINY
Over time, acquisitions have led to large, 
vertically integrated healthcare companies that 
provide insurance, control access through for-
mularies and manage distribution through their 
own pharmacies. � e top three PBMs are all part 
of companies that own healthcare insurance 
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companies, pharmacies and specialty 
pharmacies. And until fairly recently, 
no one has really looked at the leverage 
these large companies have. Many 
healthcare executives were unfamiliar 
with PBMs, and most of the general 
public didn’t know about PBMs or 
what they did. 

Large players are not new to PBM, 
Gibbs notes. “� e nuance now is 
that they are a little more formidable 
because of the vertical integration,” he 

says. And PBM in� u-
ence is likely to con-
tinue beyond rebates, 
with the creation of 
group purchasing 
organizations that 
allow the PBM to shift 
discounts into more 

complex and obscure fee structures, 
according to IQVIA.

Vertical integration has led to a 
lack of competition in some commer-
cial markets, which has had a neg-
ative impact on patients, according 
to an analysis by José R. Guardado, 
Ph.D., an economist for the Ameri-
can Medical Association, that was 
published earlier this year. At both 
the state and metropolitan levels, 
Guardado’s analysis of commercial 
insurance showed a high degree of 
market concentration for each of the 
three PBM services: rebate negotia-
tion, retail network management and 
claims adjudication. Most (78%) of 
the states had highly concentrated 
PBM markets, and an even greater 
proportion (85%) of metropolitan 
areas were in that category, according 
to Guardado’s calculations. 

� e vertical integration and 
market consolidation led the 
Federal Trade Commission (FTC) 
to launch an investigation of PBM 
business practices in June 2022. � e 
� ve members of the commission 
voted unanimously to authorize the 
inquiry, which is likely to take years 
to complete, but interim reports may 
be issued. � e inquiry is being done 
under the commission’s authority to 
conduct studies of industries without 

having to prove that laws have been 
broken. � e FTC inquiry is focusing 
on six PBMs: the big three plus Huma-
na, Prime � erapeutics and MedIm-
pact. � e FTC has the power to ask 
the companies for a wide range of 
information, and the companies can 
� le petitions to limit those requests or 
quash them altogether.

At the same time, the FTC has put 
PBMs on notice about a rebate prac-
tice it considers to be a bribe. Rebates 
and fees that exclude competitors 
o� ering lower-cost drug alternatives 
can violate competition and consum-
er protection laws.

Congress also has the PBM indus-
try in its sights. In May 2022, Sens. 
Chuck Grassley, R-Iowa, and Maria 
Cantwell, D-Wash., introduced the 
Pharmacy Bene� t Manager Transpar-
ency Act of 2022, which would make 
it illegal for PBMs to engage in spread 
pricing. It would also ban deceptive 
unfair pricing schemes and prohibit 
arbitrary clawbacks of payments 
made to pharmacies.

TRANSPARENCY
Many of the newer PBMs say they are 
going to bring more transparency to 
the business of managing prescrip-
tion drug spending. Some are using 
di� erent models that they say allow 
for pass-through pricing of drugs and 
rebates to payers and charging 
administration fees instead of de-
pending on the spread pricing.  

For example, Capital Rx uses the 
National Average Drug Acquisition 
Cost (NADAC) price, which is based 
on a CMS survey of 450 to 600 retail 
pharmacies and the prices they paid. 
� e NADAC pricing benchmark was 
developed by CMS after an O�  ce of 
the Inspector General report in 2012 
found that the average wholesale 
price (AWP) benchmark was � awed. 
“AWP is in no way related to how 
drugs are actually purchased,” says 
Gibbs. “� e industry doesn’t want to 
change because all the consultant 
models are built on AWP. ”

� e NADAC model allows for a 

more accurate and transparent drug 
pricing, according to Gibbs. Capital 
Rx uses NADAC prices to determine 
how much to charge its customers. 
Any rebates it receives are passed on 
to customers, he says, and the com-
pany charges an administration fee 
of $6 a claim. He estimated the larger 
companies assess administration fees 
of between $10 and $14 because of 
their ine�  cient processes. 

WithMe Health also provides pass-
through pricing for drugs and for re-
bates, and Murad says employers can 
audit contracts. “� ere is a concerted 
e� ort for transparency, and it starts 
with some of the larger employers 
that advocate and demand it,” he says. 
“But it’s really hard to move away 
from those prior models because of 
the rebate structure.”

However, Lang says true trans-
parency is not possible in much of 
the PBM business. Even the smaller 
companies that have models that 
allow for pass-through pricing may 
not o� er true transparency, she says, 
if they are contracting with any of the 
larger PBMs for services.: “� ey don’t 
have line of sight on those contracts.”

What’s more, the contracts are 
now so vague that nobody actu-
ally knows what the contract says 
anymore, Lang says. “� e contracts 
don’t even de� ne what a brand or 
generic drug is. You can’t negotiate a 
contract when none of the terms are 
de� ned. � at is where the smaller 
pharmacies and PBMs are horribly 
disadvantaged.”

But Lang says asking how to 
ensure transparency may not be the 
right question. “I think the question 
is: How do we make sure employers 
know what they are buying? � e 
de� nitions of the products they are 
buying are changing constantly.” 

Denise Myshko is senior editor of 
Formulary Watch®, a news website 
affi liated with Managed Healthcare 
Executive®. Peter Wehrwein is 
managing editor of Managed Healthcare 
Executive®.
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The emergence of resistance:  
Mechanisms and epidemiology 
Multidrug-resistant (MDR) HIV refers to strains 
of HIV with reduced susceptibility to drugs 
within all three classes of antiretroviral therapies 
(ARTs).1 Cases of drug-resistant HIV were identi-
fied in the 1990s; between 1996 and 1998 (n = 63, 
200), 47.7% of samples collected demonstrated 
resistance to two or more classes of ARTs and 
13.1% were resistant to all three classes.2 Resis-
tance typically develops as a result of selective 
drug pressure during treatment with a particular 
regimen.3 It is associated with a decreased sus-
ceptibility to ARTs and an increase in mortality.1 
Although up to 76% patients develop resistance, 
estimates vary considerably based on viral load, 
prior ART exposure, treatment duration and  
patient adherence.2,4,5 Transmission of multi-
drug-resistant strains of HIV is rare.6,7 

Rates of transmitted drug-resistant HIV 
have fluctuated over time.8,9 In the early 2000s, 
an increase in the prevalence of triple drug-
class failure was observed among patients who 
were treatment exposed and treatment naive.10 
From 2000 to 2009, 14% of ART-naive patients 
with HIV had drug resistance mutations to at 
least one drug class, 2% had mutations with  
resistance for two or more classes, and less than 
1% had mutations for triple-class resistance.11 
In an observational study from 2000 to 2006, 
8% of patients with HIV who received prior 
ART therapy displayed triple-class resistance, 
with an overall incidence rate of 13 triple- 
class resistant cases per 1,000 person-years 
of ART exposure.12 Thankfully, successful use 
of combined ART and improved treatment 
options have resulted in the decline of HIV 
drug resistance.13-15 In 2019, nearly 1.2 million 
people at least 13 years of age were living with 
HIV in the United States. In 2020, there were 
30,692 new diagnoses among individuals  
13 years of age and older, and the rate of viral 
suppression was 64.6%.16-18

Testing for HIV drug resistance
For newly diagnosed patients, the U.S. Depart-
ment of Health and Human Services recom-
mends testing for HIV drug resistance at entry 
into care.19 In ART-naive patients, genotypic 
testing — which involves testing for the reverse 
transcriptase and protease genes — is preferred 
to phenotypic testing. HIV drug-resistance test-
ing is also recommended in patients changing 
ART regimens who have virologic failure and 
HIV-RNA levels greater than 200 copies/mL, and 
in those with suboptimal viral load reduction.19 

Unmet needs in the treatment of MDR HIV
Drug-induced and transmitted resistance 
remains a concern with existing antiretroviral 
options for the management of HIV,20 especial-
ly as MDR HIV is associated with an increase 
in mortality.1 Additionally, ART regimens are 
complex, which is their most relevant disadvan-
tage and a barrier to treatment.21 Another major 
barrier to effective treatment is the side effect 
(SE) profile of ARTs. SEs include lipodystrophy 
(disproportionate changes in fat distribution), 
cardiovascular events, peripheral neuropathy, 
pancreatitis, bone marrow suppression, myopa-
thy, renal toxicity, osteoporosis, hypersensitivity 
reactions, nightmares, insomnia, gastrointestinal 
intolerance, and drug or food interactions.21 To-
gether, these barriers result in variable adherence 
to daily tablets, which has a strong association 
with viral load.20,22 

In a meta-analysis of data from 84 studies,  
additional factors that influenced adherence were 
the human development index (a composite 
measure based on a country’s average life expec-
tancy, education and standard of living), geo-
graphical region, ethnicity, self-identification as 
a man who has sex with men, injection drug use, 
participation in methadone maintenance and 
clinical infection stage.23 Although adherence to 
treatment is complex, the development of novel 
agents and preparations with extended-release 

The challenge of multidrug-resistant HIV

Managed Healthcare Executive.com MANAGED HEALTHCARE EXECUTIVE®  ❚  December 2022 21    

Evolution, testing and promising treatment options



formulations and reduced toxicities may help 
address this unmet need in the management of 
HIV infection.20 

Novel agents for MDR HIV 
Novel therapies and agents in development offer 
promise for patients who have limited treatment 
options to effectively manage their MDR HIV 
infection. 

FDA-approved options for MDR HIV infection
Ibalizumab
Ibalizumab is a humanized IgG4 monoclonal 
antibody that binds to CD4 that was approved 
for intravenous administration by the FDA in 
2018.24-26 Ibalizumab, in combination with other 
antiretrovirals, is indicated for the treatment of 
HIV-1 infection in heavily treatment-experienced 
adults with MDR HIV-1 infection for whom their 
current antiretroviral regimen fails.26

FDA approval of ibalizumab was based on 
results from a phase 3, single-group, open-label 
clinical trial of 40 adult patients with MDR HIV 
infection who received a median of 10 previ-
ous antiviral therapies (NCT02475629).25 Most 
patients (83%) treated with ibalizumab had a 
significant decrease in viral load of at least 0.5 
log10 copies/mL on day 14 following the function-
al monotherapy period (p  < .001). At week 25, the 
end of the maintenance period, patients who re-
ceived ibalizumab plus an optimized background 
regimen had a mean reduction in viral load of 
1.6 log10 copies/mL from baseline, with 50% and 
43% of patients having an HIV-1 RNA level less 
than 200 copies/mL and less than 50 copies/mL, 
respectively. 

Common SEs associated with ibalizumab 
were diarrhea, nausea, fatigue, pyrexia, rash and 
dizziness, and most (87%) were mild or moder-
ate.25 Grade 3 or 4 SEs occurred in 11 patients 
(28%), and four (10%) had AIDS-defining SEs. 
Nine patients (23%) had serious SEs. Finally, 
seven patients had virologic failure and three 
patients experienced viral rebound.

Fostemsavir
Fostemsavir, an oral prodrug of an HIV-1 
attachment inhibitor,27 was approved for use 
by the FDA in 2020.28 Fostemsavir is indicat-
ed in combination with other antiretrovirals 
for the treatment of HIV-1 infection in heavily 
treatment-experienced adults with MDR HIV-1 

infection for whom their current antiretroviral 
regimen fails due to resistance, intolerance or 
safety considerations.28 An ongoing phase 3 clini-
cal trial (NCT02362503) divided 371 patients with 
MDR HIV-1 infection into two cohorts.27 Patients 
in the randomized (3-to-1 ratio) cohort (n = 272) 
received fostemsavir (functional monotherapy 
group) or placebo plus their failing regimen for 
eight days, followed by fostemsavir plus opti-
mized background therapy for the rest of the tri-
al. Patients in the nonrandomized cohort (n = 99) 
received fostemsavir plus optimized background 
therapy for the whole trial.

Patients taking fostemsavir in the functional 
monotherapy group had a greater reduction 
in HIV-1 RNA levels from baseline compared 
with placebo (0.79±0.05 log10 vs 0.17±0.08 log10 
copies/mL) at day eight, with a significant 
between-group difference of −0.63 log10 copies/
mL in the fostemsavir group (p < .001).27 At week 
48, 54% of patients in the randomized cohort 
and 38% in the nonrandomized cohort achieved 
virologic suppression (HIV-1 RNA level,  
<40 copies/mL). 

Almost all patients (92%) reported SEs and 
most serious SEs were due to progressive dis-
ease.27 A total of 77 (21%) patients had grade 2 to 
4 drug-related SEs, which included nausea (4%) 
and diarrhea (3%). Virologic failure occurred in 
18% of patients in the randomized cohort and 
46% in the nonrandomized cohort.

Agents in development for MDR HIV infection
Lenacapavir 
Lenacapavir (GS-6207) is an inhibitor of  
HIV-1 capsid function.29,30 The ongoing phase 3 
CAPELLA trial (NCT04150068) is assessing its 
efficacy and safety in patients with MDR HIV-1 
infection.30 The study enrolled 72 patients to a 
randomized functional monotherapy cohort 
or a nonrandomized cohort. Significantly more 
patients who received oral lenacapavir during 
the functional monotherapy period (15 days) had 
a reduction from baseline of at least 0.5 log10 cop-
ies/mL of HIV-1 RNA than those who received 
placebo (88% vs 17%; p < .001). At 26 weeks, 
subcutaneous lenacapavir was associated with 
a reduction in viral load (<50 copies/mL) in 81% 
of patients in the randomized cohort and 83% in 
the nonrandomized cohort.

Overall, seven patients had serious SEs, none 
of which were related to lenacapavir.30 Drug- 
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related injection-site reactions 
(most were grade 1, none were grade 4) 
were reported in 45 patients. A total 
of 28% of patients experienced 
grade 3 or higher laboratory 
abnormalities. In July 2022, the FDA 
accepted a new drug application 
(NDA) resubmission for lenacapavir; 
a decision on the NDA is expected in 
late December 2022.31

GSK2838232
GSK2838232 is a maturation inhibi-
tor.32 It inhibits formation of the func-
tional capsid p24 by stopping the last 
cleavage step of the gag capsid-Sp1 
polyprotein by HIV protease, result-
ing in incorrect virion assembly and 
a viral particle that lacks the ability 
to cause infection. A phase 2a study 
of GSK2838232 in combination with 
cobicistat demonstrated favorable 
safety and e�  cacy results, support-
ing continued development. 

Albuvirtide
Albuvirtide is a long-acting 
fusion inhibitor.33 In a phase 3 trial 
(NCT02369965) with 347 participants, most of 
whom (81.7%) had genotypic resistance to at 
least one ART, albuvirtide was non-inferior to the 
standard of care for resistant HIV, with similar 
safety pro� les.

Elsulfavirine
Elsulfavirine, a non-nucleoside reverse transcrip-
tase inhibitor, is a prodrug of the active com-
pound VM-1500A.34 A phase 1 U.S.-based study 
is recruiting healthy volunteers without HIV 
infection to assess the safety and tolerability of 
elsulfavirine (NCT05165550).35

Managed care considerations
� e cost of therapy for MDR HIV infection is an 
important consideration. � e monthly average 
wholesale price for ibalizumab is $12,845 (eight 
200-mg vials) and $9,633 (60 tablets of 600 mg 
each) for fostemsavir.19 � erefore, these drugs 
come at a high cost per quality-adjusted life-year. 
However, two cost-e� ectiveness analyses demon-
strated that ibalizumab-containing regimens 
would substantially improve survival for people 

with MDR HIV infection, and the overall budget 
impact would be relatively minor, considering 
the small number of people for whom such treat-
ment is required.36,37

Although these newer agents are associated 
with high costs, the development of MDR HIV 
is multifactorial, and poor patient adherence to 
ART plays a key role.38 Long-acting ARTs, admin-
istered through subcutaneous or intravenous 
routes, may o� er greater adherence and conve-
nience, which could improve patient outcomes.38

Conclusions
While the introduction of combined ARTs helped 
reduce the occurrence of resistant HIV, there are 
still people living with MDR HIV infection for 
whom existing therapies are inadequate. � ere-
fore, it is necessary to develop novel therapies 
for this group of patients. In the past few years, 
two novel agents, ibalizumab and fostemsavir, 
have been approved by the FDA and a third one, 
lenacapavir, is under review. Additionally, other 
agents are in development and o� er promise. 
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Chronic Disease

Keeping a watch out — and on — for A-fi b
Smart watches such as the Apple Watch could save insurers 
money if they detect atrial fi brillation early, but false alarms 
may be an issue. By SUSAN KREIMER

A
trial � brillation (A-� b) is 
often asymptomatic and is 
a leading cause of stroke. 
Several studies have shown 
that it’s possible to detect 
the condition using digital 

health technologies. Now multiple 
trials are underway to evaluate 
whether these devices might be 
used to screen for A-� b and better 
manage the disease among people 
who have received a diagnosis. 

One of the most signi� cant 
studies is the seven-year REACT-AF 
trial, which is supported by a 
$37 million grant from the National 
Heart, Lung, and Blood Institute. 
� e trial is designed to investigate 
whether an Apple Watch that 
detects heart arrhythmias can 
reduce reliance on blood-thinning 
medications while still protecting 
people with A-� b against stroke. 

Currently, people with A-� b are 
prescribed blood-thinning med-
ications on a continuous basis 
to keep blood clots from forming 
that could result in a stroke. Mon-
itoring the heart with an Apple 
Watch might mean blood-thin-
ning medications could instead 
be used for limited periods in 
response to arrhythmias.

“If proven e� ective, this new 
treatment paradigm will funda-
mentally change the standard of 
care for millions of Americans living 
with A-� b,” says Rod Passman, 
M.D., director of the Northwestern 
University Center for Arrhythmia 

Research in Chicago. Passman is 
also the principal investigator of the 
REACT-AF study, which is a joint 
project of Northwestern and Johns 
Hopkins University investigators. 

Although the Apple Watch 
looms large in the market, other 
companies are vying for customers 
who want wristwatch-like devices 
that can detect heart problems and 
provide other kinds of personal-
ized health information. � e Fitbit 
Sense 2 has sensors that measure 
heart rate, skin temperature, elec-
trodermal activity (an indicator of 
stress) and blood oxygen levels. � e 
Google Pixel Watch and Samsung 
Galaxy Watch 5 are also among the 
personal health competitors with 
the Apple Watch.   

False alarms
Wearables have the potential of 
providing clinicians objective 
data to assess how well a patient 
is complying with stroke preven-
tion strategies such as controlling 
blood pressure and maintaining 
daily step counts. “Managed care 
organizations are leading the 
charge in this e� ort,” notes Charles 
A. Odonkor, M.D., M.A., a physiat-
rist and an assistant professor at 
Yale University School of Medicine. 

“Wearables,” says Odonkor,  
“put the patient in the driver’s 
seat in terms of directing their 
care by allowing for continuous 
remote home health monitoring.” 
However, they might also lead to 

increased rather than decreased 
utilization of healthcare resources; 

for instance, if 
more people need 
follow-up care 
due to potential 
false alarms, notes 
Odonkor. Yet as 
the technology 
improves, the 

sensitivity and speci� city of signal 
detection gets better, and as thou-
sands of people continue to use 
the devices, the false alarm rates 
are likely to decline, he says. 

In the Apple Heart Study, more 
than 400,000 people wore an Apple 
Watch with an app that could 
detect an irregular heart rate and, 
based on an algorithm developed 
by Apple, identify whether that 
irregularity was predictive of A-� b, 
notes Paul Wang, M.D., director of 
the Stanford Cardiac Arrhythmia 
Service and professor of medicine 
and bioengineering at Stanford 
University in California, whose 
colleagues conducted the Apple 
Heart Study. Wang noted that 
insurers don’t incur any up-front 
costs when people buy and wear 
smart watches with health-related 
features. “It’s a perfect example 
of how a consumer product can 
result in such improvement in 
healthcare without a great deal 
of expense.” 

Susan Kreimer is a healthcare 
journalist in New York.

ODONKOR
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Mark Cuban’s low-cost pharmacy 
is making deals with payers
Cuban’s Cost Plus Drugs business has entered into agreements 
with Capital Blue Cross and Rightway.  By SUSAN LADIKA

B
illionaire Mark Cuban’s 
Cost Plus Drugs venture, 
which is aimed at o� ering 
low-priced generic drugs, 
is gradually gaining 
traction, signing its � rst 
agreement with a health 

insurance company. Capital Blue 
Cross in Harrisburg, Pennsylvania, 
announced in October that it was 
teaming up with Cost Plus Drugs, 
because the payer “is always looking 
for ways to control costs for our 
members and employer groups,” 
Samir Mistry, Pharm.D., MBA, vice 
president of pharmacy strategy and 
services at Capital Blue Cross, said 
in an email. 

Capital Blue Cross approached 
Cuban’s company to help provide 
“another option for people to 
obtain a� ordable medications,” 
Mistry said. “We want to increase 
access and a� ordability whenever 
and wherever possible.”

Cuban’s venture is based 
on low, transparent pricing. A 
consumer pays for the cost of 
manufacturing the drug, a 15% 
markup for each drug the com-
pany dispenses, $3 for pharmacy 
labor, and the cost of shipping. 

For example, Cost Plus Drugs’ 
website features 30, 400-milligram 
doses of imatinib, a drug used to 
treat certain types of leukemia 
and several other types of cancer. 
Imatinib is available as a generic. 
� e brand-name version is Gleevec. 

At Cost Plus Drugs, it costs $39 plus 
shipping, whereas other pharma-
cies may charge more than $9,600. 

Even on the price comparison 
website GoodRx, prices for imati-
nib with a coupon range from $115 
at Winn-Dixie to over $5,500 at 
Walmart. “If you have leukemia and 
you need this drug, thank goodness 
Mark Cuban has done what he’s 
done,” says Karen Van Nuys, Ph.D., 

executive director 
of the Value of Life 
Sciences Inno-
vation Project at 
the University of 
Southern Califor-
nia’s Leonard D. 
Schae� er Center 

for Health Policy and Economics. In 
contrast, with some other compa-
nies, patients “are treated like piggy 
banks,” Van Nuys says. 

Cost Plus Drugs now sells about 
1,000 generic drugs. Mistry said 
Capital Blue Cross members can 
still use the payer’s formularies for 
drugs that Cost Plus Drugs doesn’t 
carry, “or whenever doing so is a 
better option for them,” Mistry said. 

Capital Blue Cross is one of 
the Blues plans that owns Prime 
� erapeutics, a pharmacy bene� t 
manager (PBM) headquartered 
in suburban St. Paul, Minnesota. 
Starting Jan. 1, 2023, Cost Plus 
Drugs will be integrated into Cap-
ital Blue Cross’ pharmacy bene� ts 
through Prime � erapeutics, so 

members will be able to process 
prescription claims, Mistry said. 

Rightway, a new PBM based 
in New York, announced this fall 
that it will add Cost Plus Drugs to 
its network. With that agreement, 
Rightway members have access to 
all medications available through 
Cost Plus Drugs. 

For Capital Blue Cross, the 
addition of Cost Plus Drugs will 
help with “empowering consumers 
by giving them more choices” as to 
where they � ll prescriptions, Mistry 
said. By potentially reducing costs 
for its members, Capital Blue Cross 
hopes it will improve medication 
adherence. “� ere have been 
multiple studies showing a link be-
tween medication a� ordability and 
adherence,” Mistry said.  A study 
by Aon found that the average cost 
for employers who pay for their 
employees’ healthcare is jumping 
6.5% in 2023 to $13,800 per employ-
ee. For employees, premiums are 
projected to rise just 0.6% to $2,520, 
but out-of-pocket costs will climb 
5.2% to reach $1,892.

� ese two partnerships with 
Cost Plus Drugs might just be the 
starting point for wider acceptance 
of Cuban’s company, says Van Nuys, 
who expects similar deals to follow. 
“I don’t think they will stop at two. 
� is is like a snowball.” 

Susan Ladika is a health and business 
writer in Tampa, Florida.

VAN NUYS
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T he cost of medication nonadherence is astronom-
ical, reaching as high as $528.4 billion annually. 
Patients taking specialty medications are partic-
ularly at risk as nonadherence to specialty medica-
tions is associated with disease progression and 

poor clinical outcomes, increased physician visits and prevent-
able hospitalizations, as well as higher mortality rates – taking a 
toll on both the healthcare system and the lives of patients with 
these conditions. 

It’s critical to fi nd ways to help patients stay adherent to these 
often life-saving treatments. Every player in the healthcare ecosys-
tem has a responsibility to assist patients in that eff ort.

Going the Extra Mile
Patients on specialty medications need extra support so they 
understand how to properly use and handle their treatments, in 
addition to receiving assistance for the physical and emotional 
challenges they face as a result of their disease and medications. 

Fortunately, specialty pharmacy, a model 
designed to provide customized, comprehensive 
and coordinated care, is proving it can do just 
that. In fact, research shows higher rates of 
adherence and reduced costs among patients 
using specialty pharmacies than those utilizing 
retail pharmacies.

CenterWell Specialty Pharmacy is focused on 
understanding each patient’s journey and pro-
viding the holistic care they need to achieve op-

timal benefi ts and outcomes from their treatment plan. To ensure 
patients have the clinical and educational services customized to 
their needs and treatment goals, we created Centers of Excellence 
for specifi c conditions where medication adherence is of highest 
priority, including neuromuscular conditions, pulmonary diseases, 
rare diseases and cancer. Staff ed by teams of clinical experts, they 
off er customized treatment plans and are available to patients any 
hour of the day. Additionally, a nursing program primarily focused 
on keeping patients adherent, monitors those at risk for nonadher-
ence and provides interventions and additional counseling. Sup-
porting these eff orts are advanced data-driven technologies, using 
risk models that stratify patients based on the presence of key 
drivers for adverse drug events. Our PREDICT program, allows 
our pharmacists to provide targeted interventions for members 
identifi ed as high risk, with a goal of keeping them on therapy.

It’s More than Medicine 
Specialty pharmacies often act as an extension of the provider’s 
offi  ce and support patients by addressing a myriad of factors 
beyond treatment-related causes that create obstacles to 
adherence, such as: 

Meeting Patients’ Emotional Needs: The mental health 
of a patient can have a major impact on treatment adher-
ence. To support the emotional well-being of our patients, 
CenterWell Specialty Pharmacy has social worker resources 
available, providing patients a personal connection and 
counseling services, as well as acting as their advocate 
throughout their treatment. 

  Assisting with Finances: The high cost of specialty 
medication can be a huge obstacle to adherence. CenterWell 
Specialty Pharmacy off ers the services of fi nancial assistance 
specialists to help patients navigate and obtain fi nancial 
assistance through manufacturer and charitable programs.   

  Meeting Patients Where They Want to Be: Digital tools 
including mobile apps, and text and email communications, 
have been a great advancement in promoting adherence 
by providing medication and refi ll reminders, as well as 
customized resources. While digital communications are 
eff ective for many patients, others prefer a more human 
connection through our High Touch Call Center, off ering 
Patient Care Advocates with specialized disease and drug 
training to address patients’ questions and concerns, 
and connect them with a dedicated team of nurses and 
pharmacists when needed.

The stakes are high for those being treated with specialty medica-
tions. CenterWell Specialty Pharmacy is continually investing, evolv-
ing and advancing our capabilities to support patients in their jour-
ney toward better medication adherence. Our pharmacy team uses 
an integrated approach to support their needs regardless of payer or 
plan, providing holistic care centered entirely on the patient. 

Natalie Bedford, Senior Vice President, has overall leadership re-
sponsibilities for CenterWell Specialty Pharmacy, which provides 
diff erentiated patient and provider experiences and is commit-
ted to continuing to evolve the clinical, operational and digital 
capabilities of the pharmacy to support patients with chronic 
and complex illnesses and be an extension of providers offi  ces to 
support the patient journey.

Ensuring Specialty Medication Adherence 
Requires an All Out Effort

S P O N S O R E D

By Natalie Bedford, Senior Vice President, CenterWell Specialty Pharmacy

By Natalie Bedford, 
Senior Vice President, 
CenterWell Specialty 
Pharmacy
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Economic burdens
Vitiligo is an autoimmune disease 
that attacks melanocytes, or pigment 
cells, in the body, which causes white 
patches to appear on the skin. The 
exact prevalence of the disease is 
unknown, but it’s believed to be in 
the range of 0.5% to 2% of people 
worldwide. Most patients who 
present with this disease would like 
to be rid of it, but some patients just 
want to be accepted by others. Vit-
iligo can dramatically change one’s 
appearance.

“There are people who don’t like 
to eat in restaurants because they 
feel like people are staring at them,” 
Rosmarin said. “Certainly, children 
feel like they’re bullied and stared at, 
and they are asked, ‘What’s wrong 
with you?’ ”

Paying for clothes and cosmet-
ics to hide vitiligo is a common 
economic burden, and treatment 
can also be costly. Phototherapy, one 
of the most common treatments, 
requires at least 70 treatments just 
to tell whether it’s working. Self-im-
age problems can lead to depression 
or anxiety or worsen mental health 
problems that patients may already 
have, according to Rosmarin.

Vitiligo is a medical disease, not 
a cosmetic problem. Up to 25% of 
patients with vitiligo will also have 
autoimmune thyroid disease, such 
as Hashimoto’s disease or Graves’ 
disease. Other diseases that occur 
along with vitiligo are type 1 diabetes 
and pernicious anemia.

Treatment goals 
Rosmarin grouped treatment goals 
into four categories. Some patients 

just want to know what their disease 
is, whereas others want to stop the 
pigmentation loss, and still more 
want to regain their natural color-
ing. The fourth goal is maintaining 
pigment after restoration. 

Disease progression manifests 
in different ways. Most commonly, 
patients will have trichrome vitiligo, 
which consists of white patches, 
natural skin color, and an in-between 
color. Small white dots are also a 
sign of activity. Vitiligo may appear 
at the location of skin trauma, such 
as a tattoo or scratch, although that 
is less common.

A 12-week course of oral corti-
costeroids — often dexamethasone 
— is a common approach to halting 
progression of vitiligo. The treat-
ment is usually well tolerated but 
may result in weight gain or trouble 
sleeping. 

Phototherapy is the other most 
common treatment and may be given 
in combination with steroids. It can 
initiate repigmentation by “calming 
the immune system.” Phototherapy 
may be administered in a light box 
with narrowband ultraviolet B, and 
the preferred treatment is at least 
twice a week, according to Rosmarin. 
Small areas of depigmentation can 
be treated with an excimer laser. 
The third most common photo-
therapy combines a photosensitizer 
(psoralen) with ultraviolet A and 
is known as PUVA. It is not as well 
tolerated and is done less frequently.

Achieving repigmentation
To initiate repigmentation, patients 
are typically started on a combina-
tion of corticosteroids and topical 

calcineurin inhibitors. Careful man-
agement is critical because over long 
periods, steroids can cause thinning 
and lightening of the skin, atrophy, 
stretch marks and telangiectasias 
(enlarged skin blood vessels).

Calcineurin inhibitors are useful 
for sensitive places on the body, such 
as the eyelids, as use of corticoste-
roids in these areas may lead to cat-
aracts or glaucoma. Corticosteroids 
are better suited for thicker skin, 
according to Rosmarin. 

Recent results from large studies 
have shown that combining topical 
calcineurin inhibitors with photo-
therapy does not increase the risk of 
cancer, as was previously suspected, 
according to Rosmarin. Patients 
who cannot undergo phototherapy 
will start with topicals. If they don’t 
respond, doctors typically suggest 
phototherapy again as an add-on. 
“If yes and it works, then great,” Ros-
marin said. “If not, then I may move 
on to JAK (Janus kinase) inhibitors.”

Opzelura, a major advance
In July 2022, Opzelura (ruxolitinib) 
cream became the first FDA- 
approved medicine for repigmen-
tation in vitiligo. Ruxolitinib is a 
JAK inhibitor, and this cream works 
particularly well on all body sites 
except the hands and feet, Ros-
marin explained. One-third to 40% 
of patients who use Opzelura for a 
year find their vitiligo is a lot less 
noticeable or no longer noticeable. 
In adolescents, that number rises to 
over 50%. That makes Opzelura a 
first-line option for patients, along 
with corticosteroids, calcineurin 
inhibitors and phototherapy, he said.

In this Managed Healthcare Executive® K-Cast, David Rosmarin, M.D., vice chair of education 
and research in the Department of Dermatology at Tufts Medical Center in Boston, discussed 
the treatment options for vitiligo, a skin pigmentation disease.

Understanding vitiligo
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Over-the-counter antioxidants 
and alternate therapies, such as 
ginkgo biloba and polypodium, may 
also be of some value. Micropigmen-
tation, a form of tattooing to restore 
skin color, is an option, but Rosmarin 
warned that it should be done only 
by a very experienced professional 
and cannot be relied on for the 
dynamic range of natural skin tone.

Once pigmentation is restored, 
it is important to maintain it; for 
this, topical tacrolimus twice a 
week is recommended, according 
to Rosmarin. Phototherapy is also 
an option, he said. Further trials 
will reveal how well patients retain 
pigmentation following treatment 
with Opzelura. 

The TRuE-V1 and TRuE-V2 
studies were the basis for the FDA 
approval of Opzelura. Adult and 
adolescent patients with 3% to 10% 
of body space and some facial space 
affected by vitiligo were randomly 
assigned to Opzelura 1.5% twice daily 
for 24 weeks, followed by 28 weeks 
of Opzelura for all patients. At the 
end of the 24-week period, 30% of 
patients receiving Opzelura had a 
75% or greater improvement in facial 
vitiligo vs 10% of those on placebo. 
“(This) is a meaningful outcome for 
patients,” Rosmarin said. 

Facial repigmentation was chosen 
as an efficacy end point because 
repigmentation takes a long time 
and the face is faster to respond, he 
explained. The trunk and limbs are 
slower to respond, and the hands 
and feet are hardest to repigment.

At the one-year mark, 50% of 
patients had achieved a 75% or 
greater improvement in facial 

vitiligo, and half had achieved 50% or 
more repigmentation on their whole 
body. “This is (Opzelura) cream on 
its own, not in combination, where 
it may even work better and faster,” 
he said. 

Opzelura was well tolerated, with 
6% of patients getting acne, which 
was mostly mild, and 2% stopping 
treatment due to adverse events. In 
the subgroup analysis, race, ethnic-
ity, age and disease duration made 
no significant difference in facial 
response. 

Coverage issues
Rosmarin described Opzelura as a 
game changer. Patients who have 
failed on other medications can have 
success with this product. However, 
some payers still consider vitiligo 
to be a cosmetic disease. This leads 
them to deny coverage for calci-
neurin inhibitors, phototherapy and 
other treatments, although most 
cover corticosteroids because these 
are relatively inexpensive. Rosmarin 
expects Opzelura will lead to more 
favorable coverage decisions because 
of its FDA approval status. 

Payer coverage decisions should 

follow the logic of response, he 
said. Calcineurin inhibitors should 
be the first-line treatment for facial 
vitiligo. If there’s no improvement 
after a few months, “then it’s 
reasonable to try (Opzelura),” and 
Opzelura should be the first choice 
for body involvement, for which 
calcineurin inhibitors are less effec-
tive, Rosmarin said.

Oral JAK inhibitors are useful 
in cases where there is rapid 
progression of vitiligo in multiple 
locations or for patients with 
a large surface area. “It’s also 
reasonable to try corticosteroids 
first on the body, as long as there’s 
no contraindication, but there 
has to be a reasonable window,” 
Rosmarin said.

Opzelura is indicated for 
patients with less than or equal to 
10% of body area affected. How-
ever, the trials went as high as 20%, 
and at this level of application, 
Opzelura may be safer than oral 
treatments, he said. Not enough is 
known about why some patients 
don’t respond to Opzelura or the 
synergy between Opzelura and 
phototherapy. 

Scan QR code for the complete video series.



NCI study analyzes the harms from cancer screening
The researchers have several suggestions for how harm from 
screening should be reported in screening guidelines.

By KEITH LORIA

A
recent study funded by 
the National Cancer 
Institute (NCI) evaluated 
how U.S. cancer screening 
guidelines characterized 
harms from screening and 

raised the issue of whether there 
should be less screening occurring. 

� e researchers used a system-
atic approach to consider the full 
range of harms across the cancer 
screening process, including fol-
low-up and treatment of those with 
abnormal � ndings at screening, 
across � ve di� erent types of cancer: 
breast, cervical, colorectal, lung 
and prostate.

� e � ndings, which were 
published in the Annals of Inter-
nal Medicine, showed that harms 
reporting was inconsistent across 
the di� erent types of cancer and 
at each step of the cancer screen-
ing process and guidelines. “� is 
comprehensive approach allowed 
us to identify gaps where guidelines 
did not provide information about 
some screening harms or provided 
information in a suboptimal way,” 
says Paul Doria-Rose, D.V.M., Ph.D., 
chief of the healthcare assessment 
research branch for the NCI and 
lead author on the study. 

� e study is the most com-
prehensive review of how harms 
are reported in cancer screening 
guidelines, he says, noting it was 
conducted by collaborators within 
the NCI-funded Population-based 
Research to Optimize the Screen-
ing Process (PROSPR) consortium. 

“Although guidelines-making or-
ganizations all have the same goal 
of synthesizing the best available 
scienti� c evidence and providing 

recommendations 
for clinical care, we 
found that wheth-
er and how they 
report evidence on 
screening harms 
was highly vari-
able,” Doria-Rose 

says. “More consistent reporting of 
(the) harms of screening alongside 
the bene� ts may lead to more con-
sistency between guidelines and, 
ultimately, better patient care.”

Aruna Kamineni, Ph.D., M.P.H., 
an assistant researcher at the Kai-
ser Permanente Washington Health 
Research Institute and lead of the 
author of the study, says it is not a 
question of whether there should 
be more or less screening. � e goal, 
she says, should be to ensure the 
right people — those for whom 
the balance of bene� ts and harms 
is favorable — receive screening. 
“Improved reporting of screening 
harms can help clinicians and the 
people they care for more clearly 
understand that balance and make 
appropriate screening decisions,” 
she says. 

� e suggestions Kamineni and 
her colleagues made include re-
porting quantitative estimates of 
harms when available; reporting 
absolute measures of the risk of 
harms rather than relative mea-
sures; measuring and reporting 

harms by various subgroups (e.g., 
age, socioeconomic status, the 
number and type of chronic con-
ditions that people have); report-
ing the cumulative risk of harms 
over multiple screening rounds 
in addition to risk from a single 
round; acknowledging uncertain-
ty in the evidence where it exists; 
and indicating the proportion of 
screened individuals who may 
be recommended for follow-up 
testing and treatment procedures 
so there is a better understanding 
of burden measures. 

Many clinicians treating 
patients with cancer believe the 
bene� ts of screening far outweigh 
the harms. “As a breast radiologist 
who diagnoses breast cancer ev-
ery single day, I have seen screen-
ing mammography at work,” says 
Katharine Lampen-Sachar, M.D., 
breast radiologist at the Miami 
Cancer Institute.

PROSPR is planning additional 
research to estimate the magnitude 
of screening harms for cervical, 
colorectal and lung cancer.  Doria-
Rose says he hopes the review of 
how harms are reported will moti-
vate other researchers to measure 
screening harms in other health-
care delivery settings and encour-
age guidelines-making bodies to 
adopt a comprehensive approach 
to considering screening harms 
during guidelines development. 

Keith Loria is a freelance writer in the 
Washington, D.C., area.
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