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Dear Reader,
I am so honored to be taking the helm as Executive Editor 
following the retirement of Sue Beck, who served readers 
with such integrity from 2010 until August of this year. Also 
delighted to be joining ONCOLOGY and CancerNetwork.
com is Traci DeVito, our new Managing Editor.

It takes great intellect, empathy, and grit to succeed in 
Oncology. Traci and I have such reverence for oncologists, who 
commit to a calling that most people never could. We know that 
you share that same esteem for your peers, whose research, 
experiences, and perspectives are profoundly relevant to 
your own work. 

In the 1987 inaugural issue of ONCOLOGY, our fi rst 
Editor, Robert E. Wittes, described a world full of medical 
journals, and yet one with a distinct gap when it came to 
professional insight that can be applied here and now. 
Although medical journals are even more prolifi c today, we 

know that our mission is also more important than ever. 
We have renewed our commitment to bringing you the 

perspectives of key opinion leaders, augmenting our delivery 
and presentation in the process. Instrumental to our success 
are Editor Melissa Owen, Associate Editor Dylan Fisher, and Art 
Director Kristen Morabito. We also owe special thanks to Nicole 
Slocum, who stepped in to beautifully redesign the journal.

It is a privilege to serve you, and to facilitate intellectual 
connections between you and your peers 
across the United States and around 
the world. Our journal is your journal. By 
oncologists, for oncologists. Please let us 
hear from you, as an author or a reader. 
And welcome to the new ONCOLOGY.
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REVIEW ARTICLE 

Introduction

Over the past decade, adjuvant human 

epidermal growth factor receptor 2 

(HER2)-targeted therapy has transformed 

considerably. HER2-directed systemic ther-

apy has dramatically altered the prognosis 

of patients with HER2-positive breast 

cancer. The development of HER2-directed 

monoclonal antibodies and tyrosine kinase 

inhibitors (TKIs) has improved the natural 

history of HER2-positive disease. This 

article discusses the advances in HER2-tar-

geted therapy, in both the metastatic and 

adjuvant settings, with a focus on those 

with early-stage breast cancer. 

HER2-Targeted Therapy in the 

Adjuvant Setting

Adjuvant HER2-targeted therapy was 

initially examined in the North Central 

Cancer Treatment Group N9831 and the 

National Surgical Adjuvant Breast and 

Bowel Project B-31 trials.[1,2] N9831 was 

a phase III trial that enrolled patients with 

HER2-positive, node-positive, or high-risk 

node-negative disease. Patients received 4 

cycles of adjuvant doxorubicin/cyclophos-

phamide (AC) followed by treatment in 

one of the three arms: weekly paclitaxel 

for 12 weeks (control arm), paclitaxel 

followed by trastuzumab for 52 weeks, or 

weekly paclitaxel given with trastuzumab 

for 12 weeks followed by trastuzumab 

alone to complete a total of 52 weeks. 

B-31 was a two-arm phase III trial in which 

patients received AC followed by 4 cycles 

of paclitaxel alone or 4 cycles of paclitaxel 

plus weekly trastuzumab to complete a 

total of 52 weeks. 

Combined analysis of N9831 and 

B-31 demonstrated that adding 1 year of 

trastuzumab to standard anthracycline 

plus taxane–based adjuvant chemo-

therapy improved disease-free survival 

(DFS; hazard ratio [HR], 0.60; 95% CI, 

0.53−0.68; P < .001) and overall surviv-

al (OS; HR, 0.63; 95% CI, 0.54−0.73; P 

< .001) at 10 years.[3] The HERceptin 

Adjuvant (HERA) trial, which assigned 

women to 1 year of trastuzumab vs ob-

servation after completion of adjuvant 

therapy, also showed improved DFS 

(HR, 0.76; 95% CI, 0.68−0.86) and OS 

(HR, 0.74; 95% CI, 0.64−0.86) at 11 

years.[4] 

The optimal duration of trastuzum-

ab has been studied in the HERA and 

PHARE (Protocol for Herceptin as Ad-

juvant Therapy with Reduced Exposure) 

trials. HERA, an international random-

Dual HER2 Targeting 

in the Adjuvant Setting

Where We Have Been and Where We Are Going
Anureet C. Copeland, MD, and Carey K. Anders, MD

ABSTRACT: Adjuvant human epidermal growth factor receptor 

2 (HER2)-directed treatment has changed dramatically over the past 

decade. Historically, the addition of 1 year of trastuzumab to adjuvant 

chemotherapy has signifi cantly improved both disease-free survival 

and overall survival across several studies. More recently, and in 

the metastatic setting, dual HER2-targeted therapy—beyond that of 

trastuzumab alone, and in combination with monoclonal antibodies 

such as pertuzumab and tyrosine kinase inhibitors such as lapatinib—

has shown a survival benefi t. As is common in drug development, 

promising agents in the metastatic setting are then examined in the 

curative setting. This article will provide an overview of the effi cacy 

of dual HER2-targeted therapy in the adjuvant setting as reported in 

the APHINITY, ExteNET, and ALTTO trials. Potential toxicities with dual 

HER2-targeted therapy and the fi nancial consequences of adding 

additional HER2-targeted therapy, beyond trastuzumab, in the adjuvant 

setting will also be discussed.

Nancy E. Mills, MD, FACP, 
discusses key clinical points on 

page 484.

PERSPECTIVE
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REVIEW ARTICLE HER2

ized trial that assigned patients 

with HER2-positive early 

breast cancer to 1 vs 2 years of 

adjuvant trastuzumab, showed 

no improvement in DFS with 

the longer duration (HR, 1.02; 

95% CI, 0.89–1.17); increased 

rates of cardiac toxicity were 

observed in the 2-year arm 

compared with the 1-year arm 

(7.3% vs 4.4%).[5] PHARE 

demonstrated that 6 months of 

trastuzumab was inferior to 12 

months, with increased distant 

recurrence events (HR, 1.33; 

95% CI, 1.04–1.71) and deaths 

(HR, 1.46; 95% CI, 1.06–2.01) 

in the 6-month arm.[6] 

The Short-HER study ran-

domized patients to 1 year of 

trastuzumab vs 9 weeks of tras-

tuzumab. Researchers enrolled 

patients with HER2-positive 

breast cancer and node-posi-

tive or high-risk node-negative 

disease. The shorter duration 

of trastuzumab was noninferi-

or to the longer duration, with 

an HR of 1.15. Additionally, 

there was no difference in the 

Nancy E. Mills, 
MD, FACP

Dual HER2 Targeting 
in the Adjuvant Setting 
Remains Controversial

Drs. Copeland and Anders’ main point is that 
there is no “one size fi ts all” for breast can-
cer patients who require adjuvant therapy, 

and that individualized decisions must be made, 
weighing risks and benefi ts for each patient.

Even in the highest-risk patients, for whom the 
evidence does show benefi t from the dual-
antibody approach, the APHINITY trial showed 
those benefi ts to be somewhat modest. Therefore, 
issues regarding toxicity must be taken into ac-
count. The main toxicities to keep in mind are car-
diac and gastrointestinal, most notably diarrhea. 
Oncologists are obligated to discuss these issues 
with patients before embarking on dual-antibody 
therapies.

The addition of 1 year of neratinib, as per the 
ExteNET trial, is also a decision that needs to be 
individualized. Data suggest a potential benefi t in 
high-risk patients, but there is a signifi cant prob-
ability that marked diarrhea will occur. Moreover, 
the patients in ExteNET did not receive adjuvant 
pertuzumab, making it diffi cult to know whether 
there is any benefi t to neratinib for those who did 
receive pertuzumab. These patients also tend to 
be the highest-risk patients.

Thus, given the potential for toxicity and the 
somewhat modest benefi ts, the use of dual HER2 
targeting in the adjuvant setting remains some-
what controversial. The best approach to ensure 
appropriate use of dual HER2 targeting as adju-
vant therapy in breast cancer is one in which the 
clinician and patient discuss all options in terms of 
risks, benefi ts, and quality of life.

Dr. Mills is a Medical Oncologist and Director of Cancer 

Survivorship at New York Presbyterian Lawrence Hospital Cancer 

Center in Bronxville, New York and Assistant Professor of Medicine 

at Columbia University Medical Center, New York, New York

PERSPECTIVE BY

FIGURE 1 HER2 activates several signaling pathways in the 
ErbB family of receptors
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OS rate at 5 years (95.1% vs 95% in the 

longer and shorter groups, respectively). 

In subset analysis, patients with stage III 

disease or those with multiple positive 

lymph nodes benefi ted from the longer 

duration of treatment.[7]

Dual HER2-Targeted 

Approaches in Metastatic 

Breast Cancer

As is common in drug development, 

novel strategies like dual HER2-targeted 

approaches were fi rst explored in the meta-

static patient population and demonstrated 

notable effi cacy. Pertuzumab is a human-

ized monoclonal antibody that targets the 

extracellular domain II of HER2, blocking 

heterodimerization of HER2 with other 

HER receptors, namely HER3, leading 

to inhibition of downstream signaling 

pathways.[8] 

The phase III CLEOPATRA trial 

looked at the effi cacy of dual HER2 

inhibition with the addition of pertu-

zumab to trastuzumab with docetaxel 

in the fi rst-line treatment of metastatic 

HER2-positive breast cancer. Patients 

were randomized to docetaxel and tras-

tuzumab plus placebo or docetaxel and 

trastuzumab plus pertuzumab. CLEO-

PATRA showed a signifi cant improve-

ment in median progression-free survival 

(PFS) of 18.5 months in the pertuzumab 

group vs 12.4 months in the control 

group (HR, 0.62; 95% CI, 0.51−0.75; P 

< .001).[9] Median OS was 56.5 months 

in the pertuzumab group (95% CI, 49.3 

months−not reached) compared with 

40.8 months in the control group (95% 

CI, 35.8−48.3 months).[10]

In addition to monoclonal antibod-

ies, HER2-directed TKIs have also 

changed the landscape of HER2-pos-

itive breast cancer. Lapatinib is a re-

versible small-molecule inhibitor that 

binds to the intracellular tyrosine ki-

nase domain of HER1 and HER2.[11] 

EGF104900, a multicenter, phase III, 

open-label trial, showed that the com-

bination of lapatinib plus trastuzumab 

vs lapatinib alone improved PFS (HR, 

0.74; 95% CI, 0.58−0.94; P = .011) and 

OS (benefi t of 4.5 months; HR, 0.74; 

95% CI, 0.57−0.97; P = .026) in patients 

with metastatic disease.[12,13] Nerati-

nib, an irreversible small-molecule TKI 

of the HER1 and HER2 receptors, has 

also been studied in the HER2-positive 

setting. Burstein et al showed that ne-

ratinib demonstrated a durable clinical 

benefi t in patients with metastatic breast 

cancer, who were both trastuzumab-

pretreated and trastuzumab-naive.[14] 

Median PFS for the groups was 22.3 and 

39.6 weeks, respectively.[14] 

Dual HER2-Targeted Therapy in 

the Adjuvant Setting

Given the success of dual HER2-targeted 

therapy in the metastatic setting, the effi -

cacy of this approach has more recently 

been reported in the adjuvant setting. 

Historically, the addition of trastuzumab to 

adjuvant chemotherapy in HER2-positive 

breast cancer has signifi cantly improved 

DFS.[15] The APHINITY trial looked at 

adding a second HER2-directed agent, per-

tuzumab, to trastuzumab postoperatively 

in women with HER2-positive disease. 

More than 4,800 women were randomized 

to receive 18 weeks of standard-of-care 

chemotherapy with trastuzumab plus 

placebo or trastuzumab plus pertuzumab 

for 1 year. At 3 years, 94.1% of patients 

in the trastuzumab plus pertuzumab arm 

were disease-free compared with 93.2% 

in the trastuzumab plus placebo arm 

(HR for an invasive event, 0.81; 95% CI, 

0.66−1.00; P = .045). 

In a subset analysis of patients with 

node-positive disease, the 3-year DFS 

rate was 92% in the pertuzumab arm 

compared with 90.2% in the placebo 

arm (HR for invasive event, 0.77; 95% 

CI, 0.62−0.96; P = .02). Additionally, 

in the cohort with hormone receptor 

(HR)-negative disease, the 3-year DFS 

FIGURE 2 Main HER2 dimers and close-up structure 

Trastuzumab and 

pertuzumab work in 

synergy, binding to 

different regions on HER2.
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rate was 92.8% in the pertuzumab arm 

and 91.2% in the placebo arm (HR, 0.76; 

95% CI, 0.56−1.04; P = .08). At 3-year 

follow-up, there was an absolute benefi t 

of 0.9% for DFS favoring pertuzumab. 

Additionally, distant recurrences were 

fewer in the pertuzumab arm (4.7% vs 

5.8% in placebo arm; P = .101). These 

results indicate a modest benefi t for a 

dual HER2-targeted approach in the 

adjuvant setting, particularly in patients 

with higher-risk disease (eg, node-posi-

tive or HR-negative disease).[16]

Dual Monoclonal Antibody 

HER2-Directed Therapy vs 

HER2-Directed TKIs Plus 

Trastuzumab

How does dual monoclonal antibody 

HER2-directed therapy compare with the 

addition of HER2-directed TKIs to trastu-

zumab? The ExteNET study evaluated the 

addition of neratinib for 1 year vs placebo 

in patients with stage I–IIIc HER2-posi-

tive breast cancer who were previously 

treated with 1 year of trastuzumab in the 

neoadjuvant or adjuvant setting. Patients 

had no evidence of recurrent or metastatic 

disease at enrollment. At 5 years, the DFS 

rate was 90.2% in the neratinib group and 

87.7% in the placebo group (HR, 0.73; 

95% CI, 0.57–0.92; P = .0083). Interest-

ingly, in subset analysis, the HR-positive 

cohort derived greater DFS benefi t (HR, 

0.60; 95% CI, 0.43–0.83) from the addi-

tional of neratinib as compared with the 

HR-negative cohort (HR, 0.95; 95% CI, 

0.66 – 1.35).[17]

Lapatinib Plus Trastuzumab vs 

Trastuzumab Alone

The phase III ALTTO trial compared the 

effi cacy of the addition of lapatinib to tras-

tuzumab (sequentially after completion of 

12 weeks of trastuzumab or concurrently 

with 52 weeks of trastuzumab) vs trastu-

zumab alone for 1 year in 8,000 patients.  

A fourth arm of lapatinib alone was closed 

early due to futility. Comparing 6-year DFS 

between treatment groups, the HR was 

0.86 (95% CI, 0.74–1.00) for lapatinib 

plus trastuzumab vs trastuzumab alone; 

the HR was 0.93 (95% CI, 0.81–1.08) 

for trastuzumab followed by lapatinib 

sequentially vs trastuzumab alone. No 

difference was seen for OS between 

groups. In subgroup analysis, those with 

HR-negative disease derived the greatest 

DFS benefi t from dual therapy (a 4% 

absolute benefi t).[18,19] 

Toxicity Considerations

With the addition of HER2-directed 

agents in the adjuvant setting, clinicians 

must consider potential toxicities, with 

gastrointestinal and cardiac adverse effects 

emerging as the most signifi cant sequelae. 

In APHINITY, the addition of pertuzumab 

to trastuzumab led to primary cardiac 

events in 9 additional patients compared 

with trastuzumab alone, but occurrences 

were still low (0.7% in the pertuzumab 

arm and 0.3% in the placebo arm).[16] 

Grade 3 diarrhea was more commonly 

seen with pertuzumab. 

In the ALTTO trial, more cardi-

ac events occurred in the trastuzum-

ab-alone arm compared with the lapa-

tinib-containing arms (11% (T) vs 9% 

(L+T) and 7% (T➞L), respectively); 

however, fewer events in the trastuzum-

ab-only arm were deemed to be serious 

cardiac events.[18] In the ExteNET trial, 

diarrhea was the most common adverse 

effect from neratinib, with 40% of pa-

tients reporting grade 3 diarrhea at the 

2-year follow-up.[17] Finally, in the 

Short-HER study, there were fewer car-

diac events in the shorter arm (9 weeks) 

vs the longer arm (12 months) of tras-

tuzumab (5.1% vs 14.4%, respectively); 

however, the majority of these events 

were grade 2 in nature.[7]

Financial Implications

When considering all aspects of dual 

HER2-targeted therapy in the adjuvant 

setting, providers must also consider the 

fi nancial implications. Standard adjuvant 

trastuzumab averages $55,000 USD per 

patient annually, based on US Medicare 

data.[20,21] As expected, the addition 

of dual HER2-targeted therapies results 

in increased cost compared with trastu-

zumab alone. The addition of 1 year of 

pertuzumab to trastuzumab results in an 

additional $95,000 USD per patient, while 

1 year of lapatinib increases the cost by 

$42,000 USD.[20] Decreasing the duration 

of trastuzumab to 9 weeks, per Short-HER 

data, would reduce costs by nearly $45,000 

USD per patient annually.[20] 

To place these costs into the larger 

context of historical modifi cations to 

standard-of-care adjuvant treatment, 4 

cycles of adjuvant paclitaxel added to 

AC increases costs by $12,500 USD per 

patient, while extension of aromatase 

inhibitor treatment from 5 years to 10 

years adds approximately $15,000 USD 

per patient.[20] Today, we are faced 

with the challenge of providing excep-

tional individualized care utilizing new-

er HER2-directed therapies in an era 

in which healthcare costs continue to 

FIGURE 3 HER2 is prolifi c in up to 
30% of breast cancers. 

Trastuzumab was approved by the FDA in 1998 and is on 

the World Health Organization’s List of Essential Medicines. 

Pertuzumab gained FDA approval in 2012.
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substantially increase. Careful balance 

between risk, benefi t, and fi nancial tox-

icity must be considered when making 

decisions about adjuvant HER2-direct-

ed therapy. 

Summary, Recommendations, 

and Future Directions

In summary, systemic therapy for 

HER2-positive breast cancer patients 

has changed remarkably over the last 

several years. As clinicians consider the use 

of HER2-targeted agents in the adjuvant 

setting for early-stage disease, an approach 

tailored to individual risks and benefi ts 

must be taken into consideration. We are 

no longer in a “one size fi ts all” scenario. 

In lower-risk patients with node-nega-

tive, HR-positive disease, treatment with 

chemotherapy plus 1 year of adjuvant 

trastuzumab is appropriate. For higher-risk 

patients with node-positive or HR-negative 

disease, 1 year of dual HER2-targeted 

therapy (trastuzumab with pertuzumab) 

in combination with chemotherapy in 

the adjuvant setting can be considered. 

In the adjuvant setting for higher-risk, 

node-positive, HR-positive disease, it may 

be reasonable to consider adding 1 year 

of neratinib after 1 year of trastuzumab 

based on ExteNET data. Finally, with 

regards to the duration of HER2-directed 

therapy, we still recommend 1 year of 

adjuvant therapy; however, in those with 

high-risk cardiac disease who experience 

a reduction in ejection fraction while on 

therapy, the Short-HER data do give us 

some reassurance that there is benefi t from 

a shorter duration of HER2-directed ther-

apy. Finally, when making all of the above 

decisions, we as a medical community must 

consider the fi nancial toxicities as they 

relate to our global health economy, as well 

as the sustainability of such approaches. �
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Managing Psychosocial Distress: 
Lessons Learned in Optimizing Screening 
Program Implementation
Elizabeth Ercolano, DNSc, RN, Emma Hoffman, BS, MSN, Hui Tan, MSN, Nicholas Pasacreta, BA, Mark Lazenby, PhD, 
APRN, and Ruth McCorkle, PhD, RN 

ABSTRACT: The estimated prevalence of psychosocial distress in 
cancer patients is 29.6% to 43.4%. Psychosocial distress is associated 
with depression, a common comorbidity in cancer patients. Untreated 
distress can contribute to early morbidity and mortality and can worsen 
other comorbidities. In 2012, the American College of Surgeons (ACoS) 
Commission on Cancer (CoC) required accredited cancer centers to 
integrate psychosocial distress screening into cancer care by the end of 
2015. Uptake of screening has been minimal, with only 47% to 73% of 
eligible patients being screened. The Screening for Psychosocial Distress 
Program (SPDP) is a 2-year educational and implementation-support 
program designed to help cancer care clinicians meet the ACoS CoC 
mandate. Through the SPDP, we have trained cancer care clinicians on how 
to optimize the distress screening process to increase the likelihood that 
patients’ distress will be detected, evaluated, and triaged. We report here 
on our “lessons learned” and the optimal strategies to promote institutions’ 
adoption of distress screening.

Introduction

As cancer treatment evolves and survival 

rates improve, more attention needs to be 

paid to other medical diagnoses beyond 

cancer. Cancer patients’ morbidity and 

mortality may be hastened by the presence 

of other medical conditions. Diabetes, 

chronic pulmonary disease, congestive 

heart failure, and cerebrovascular disease 

are the most common comorbid conditions 

in all cancer types.[1] Patients with lung 

cancer have the highest prevalence of co-

morbid conditions; those with colorectal 

cancer have the second highest.[1] Clini-

cians need to consider the number and 

severity of patients’ other medical condi-

tions, as well as their age and cancer stage, 

since they have the potential to infl uence 

morbidity and mortality.[1] Radiation 

therapy, chemotherapy, hormonal therapy, 

and surgery for the treatment of cancer 

can also have late effects on patients’ 

physical health.[2] With chemotherapy 

and radiation therapy, treatment-related 

conditions include secondary cancers, 

congestive heart failure, diabetes, sterility, 

impaired immune function, lymphedema, 

cognitive impairment, neuropathies, and 

impaired kidney function.[2] Late effects 

from surgical management include pain, 

cosmetic effects, lymphedema, sexual 

dysfunction, infertility, neurologic impair-

ments, gastrointestinal upset, and bowel 

obstruction.[2]

Psychosocial distress is associated with 

depression in cancer patients, which is 

considered a comorbid condition.[3,4] 

Depression is one symptom of psycho-

social distress that has been linked spe-

cifi cally to increased mortality in cancer 

patients.[5] Of note, cancer patients 

with preexisting emotional problems 

or physical limitations have increased 

mortality compared with patients who 

develop these problems after diagnosis.

[6] The data are still inconclusive as to 

whether untreated clinical depression 

increases the risk of cancer progression.

[5,7] Cancer progression, however, rais-

es the risk of clinical depression, with a 

prevalence greater than the general pop-

ulation.[8] Cancer patients with psycho-

social distress may experience mental, 

emotional, social, physical, and/or spir-

itual problems.[9] Research has found 

that if distress is not detected and is left 

Daniel McFarland, DO, discusses 

why identifi cation of distress is 

only half the battle on page 490.
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unmanaged, unintended consequences 

to quality and quantity of life may oc-

cur.[3] These consequences include in-

creased mortality rates, delayed time to 

treatment, poor adherence to treatment, 

and dysregulation of the immune system 

(see Figure).[2,10-14] 

While all cancer patients must be con-

sidered at risk for developing psychoso-

cial distress, patients with a history of 

depression, psychiatric disorders, sub-

stance abuse disorders, cognitive impair-

ments, severe comorbid illnesses, social 

issues, spiritual concerns, and uncon-

trolled symptoms are at increased risk.

[9] Cancer patients may also experience 

increased vulnerability to psychosocial 

distress during major events through 

the course of their disease. Finding sus-

picious symptoms, the cancer diagnosis 

workup, learning one’s diagnosis, and 

genetic predisposition contribute to 

heightened psychosocial distress. After 

the diagnosis is learned and the treat-

ment plan is established, other pivotal 

events linked to psychosocial distress 

include undergoing treatment, changing 

treatment(s), experiencing treatment-re-

lated complications/hospitalizations, 

and ending treatment. Once primary 

treatment has ended, patients transition 

to survivorship care and medical fol-

low-up. Cancer patients’ psychosocial 

distress may return or progress due to 

the uncertainty of recurrence, adjust-

ment to changing social roles (work, 

family), and events of recurrence or dis-

ease progression.[9] When psychosocial 

distress that is associated with depres-

sion is recognized and managed, quality 

of life and symptoms have the potential 

to improve. Over the last 2 decades, 

studies have suggested that managing 

psychosocial distress symptoms and ad-

dressing cancer patients’ concerns have 

helped extend their lives; however, addi-

tional work is still needed in this area.

[6,7,8,15]

The Screening for Psychosocial 

Distress Program (SPDP)

In 2012, the American College of Surgeons 

(ACoS) Commission on Cancer (CoC) 

required accredited cancer centers to 

integrate psychosocial distress screening 

into cancer care by the end of 2015 to im-

prove quality of life and prevent morbidity. 

However, uptake of screening has been 

minimal, with only 47% to 73% of eligible 

patients being screened.[16] The slow rate 

of compliance to the CoC mandate may 

be due to institutional barriers, including 

inadequate administrative support; lack 

of an interdisciplinary oncology team; no 

established distress screening protocols; 

undereducated staff; confusion about 

which screening tool to use; immature 

electronic medical systems to aid in inte-

grating the steps of comprehensive distress 

screening; and inadequate internal or 

external psychosocial resources to assist 

in managing distress.[17-19]

Cancer care clinicians, therefore, re-

quire training and support to develop 

and implement psychosocial distress 

screening programs in order to be suc-

cessful in meeting the mandate and over-

coming institutional barriers. There have 

been few formalized educational and 

implementation-support programs 

to train cancer care clinicians on dis-

tress screening, despite the ACoS CoC 

mandate and other recommendations.

[20] Funding, therefore, was obtained 

through the National Cancer Institute 

R25 Cancer Education Research Grant 

# R25CA177553 (R. McCorkle, prima-

ry investigator; 2013–2019) to develop 

and implement the SPDP, a national 

2-year training and implementation-sup-

FIGURE Consequences of Unmanaged Psychosocial Distress.
QOL = quality of life.
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port program. The SPDP was 

advertised to institutions na-

tionally. Two cancer care clini-

cians (dyads) representing 18 

institutions were selected for 

each training cohort (cohorts 

1–5; 180 participants and 

90 institutions). The training 

consisted of in-person work-

shops and conference calls; 

the content was developed 

and delivered by psychoso-

cial oncology leaders.[21] An 

expert panel in psychosocial 

oncology reviewed partici-

pants’ applications, and then 

chose applicants based on the 

strength of their administra-

tors’ commitment to and goals 

of implementing a distress 

screening program, as well as 

professional qualifi cations.

[22] We report here on “les-

sons learned” from training 

and guiding cancer clinicians 

in their development and im-

plementation of psychosocial 

distress screening programs. 

These lessons represent opti-

mal strategies to help cancer 

care clinicians achieve suc-

cessful psychosocial distress 

screening programs, so that 

timely detection and man-

agement occurs.[22] The Ta-

ble summarizes our lessons 

learned and the optimal strat-

egies to promote institutions’ 

adoption of distress screening 

programs.

Lessons 

Learned: Optimal 

Implementation 

Strategies for Distress 

Screening Programs

Getting buy-in at all 
levels: administration, 
clinical staff, information 
technology
Support of an institution’s dis-

tress screening program requires 

backing from key stakeholders, 

including administration, clin-

ical staff, a continuous quality 

improvement team, the infor-

mation technology department, 

and others. Our experience has 

demonstrated that buy-in of 

key stakeholders may happen 

at the level of the oncology 

interdisciplinary team and/or at 

the clinic level. Having buy-in 

allows departments to leverage 

their support when institutional 

barriers are encountered.[20] 

Administrators represent a 

key stakeholder group that 

should be engaged early in 

the development of distress 

screening programs, since they 

have control over resources and 

fi nances, and oversee/enforce 

policy compliance.

Building supportive 
clinician relationships 
(formation of a dyad)
Establishing a supportive rela-

tionship between two or more 

clinicians experienced with dis-

tress screening ensures a more 

enduring and successful distress 

screening program. Supportive 

dyadic relationships enable 

clinicians to distribute equitably 

relevant organizational tasks; 

share one or more common 

goals; and infl uence institutional 

communication and work.[23] 

We have learned that committed 

dyads become recognized as 

legitimate and powerful distress 

screening program leaders who 

are better prepared to focus 

and sustain programs during 

challenges. Having a consistent 

set of clinicians who have the 

expertise and dedication to an 

institution’s distress screening 

program supports the program 

Unlike the symptomatic relief and overall 
survival benefi t seen with reporting physi-
cal symptoms, there is something inherently 

different and more complicated about addressing 
psychological symptoms. We know that awareness 
of distress or other psychological symptoms by itself 
doesn’t ameliorate symptoms.[1] This may be due to 
the limited number of patients who actually accept 
distress screening recommendations (only about 1 in 
5 patients follow through with at least one follow-up 
appointment), the challenges of providing mental 
healthcare in a medical setting, and other systemic 
issues inherent in delivering broad psychosocial care.
[2] Therefore, the crucial second step in distress 
screening is what happens after distress screening? 
How do we bring limited psychosocial resources to 
those patients who need them the most in order to 
provide the most help to those with the most need?  

The identifi cation of psychologically high-risk 
individuals is only half the battle. The second half is 
to provide the most effective strategies for treating 
psychological symptoms in the context of cancer care. 
That will be borne out of well-
integrated distress screening programs.[3] 

This serves to underscore the importance of the 
fi rst step in this process—that of increasing distress 
screening at cancer centers. Although guidelines 
have been in place since 1997, cancer centers tend to 
overestimate how much distress screening is actually 
performed, and many have yet to accept distress 
screening into their practices.[4] This remains a sys-
temic problem. The lessons learned from the Screen-
ing for Psychosocial Distress Program are invaluable 
for psychosocial oncology practitioners looking to 
forge the way at their respective oncology centers.

Daniel McFarland, DO is Fellow of the Department of 

Psychiatry and Behavioral Sciences, Memorial Sloan Kettering 

Cancer Center, New York, New York
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during times of upheaval, including ad-

ministrative reorganization, turnover of 

distress screening staff, and updates in 

evidence-based practice guidelines requir-

ing dissemination.

Formation of an oncology 
interdisciplinary psychosocial 
committee
The formation of an oncology interdisci-

plinary group (social work, nursing, psy-

chology, psychiatry, oncology, chaplaincy, 

administration, and others) to set, direct, 

and evaluate distress screening policy and 

program objectives is invaluable. The CoC 

standard identifi es the oncology interdis-

ciplinary team as the group responsible 

for the screening, evaluation, treatment, 

referral, and follow-up of moderate or 

severe distress.[21] An interdisciplinary 

psychosocial committee, therefore, has 

the knowledge, experience, and authority 

to establish distress screening policy that 

is in alignment with other institutional 

policies, external regulations, and practice 

guidelines. This committee is best suited to 

enforce compliance with the institution’s 

distress screening policy and procedures 

and recommend corrective strategies if 

noncompliance is found.[8]

Developing a distress 
screening policy
A distress screening program policy doc-

uments the overall purpose and scope, 

rationale, procedures, and evaluation 

criteria for auditing and monitoring com-

pliance of distress screening activities. This 

policy results in a uniform set of processes 

and procedures across all cancer types 

and settings, and allows for a consistent 

institutional response to the problem of 

distress. Each discipline’s accountability 

to screen for, assess, manage, and follow 

up on a signifi cant distress score is clearly 

spelled out, thereby minimizing confusion 

and fragmentation.[21] Through our 

training program, we have found that 

many institutions lacked distress screening 

policies, resulting in inconsistent prac-

tices, duplication of efforts, and lack of 

accountability. 

Staff training
The successful implementation of distress 

screening programs depends on trained 

staff who possess both knowledge about 

psychosocial distress and skills on dis-

tress screening.[24] Required training 

for clinical staff should include sessions 

on introducin g screening to patients and 

families, learning the scoring procedures 

for distress screening tools, notifying other 

clinicians due to a clinically signifi cant 

distress score at the proper time, and 

monitoring follow-up of distress screen-

ing referrals. To maintain a standardized, 

comprehensive approach to psychosocial 

distress screening, it is advocated that 

clinical staff undergo initial and ongoing 

training.[25] Our experience with the 

SPDP has shown that institutions recognize 

the importance of training staff who will 

be involved in distress screening, but often 

lack the administrative support or tools to 

conduct the training. Ideally, staff would 

be introduced to training early to support 

a smooth and effective distress screening 

process and a consistent/structured train-

ing program would be in place for newly 

hired staff and current employees.[26]

Selection of a distress screening 
tool
Optimal distress screening procedures 

need to be based on patients’ and families’ 

self-report of their rating of psychosocial 

distress and the problems contributing to 

the distress.[26] Screening tools for psy-

chosocial distress should yield reliable and 

valid results. The major goal of a screen-

ing tool is to detect clinically signifi cant 

distress to prompt further evaluation. 

Screening results should be documented 

in the medical record, and should show 

direct and straightforward administration 

of screening, scoring, referral, outcomes, 

and monitoring over a period of time. 

Currently, various screening tools are in 

use; the predominant tool is the National 

Comprehensive Cancer Network (NCCN) 

TABLE Optimal Implementation Strategies of Distress Screening 

Programs 

Lessons Learned Optimal Implementation Strategies

Getting buy-in Institutional support at all levels to help clinicians overcome 
barriers to distress screening

Building supportive 
clinician relationships

Identifi ed and legitimized program leaders to sustain 
program through successes and failures

Creation of an oncology 
interdisciplinary 
psychosocial committee

Interdisciplinary working group that establishes distress 
screening policy and monitors compliance

Developing a distress 
screening policy

Formalized and uniform institutional distress screening 
processes

Staff training Educated staff resulting in the necessary knowledge and 
skills to identify, assess, and manage distress

Selection of a distress 
screening tool

Use of a valid and reliable self-report measure of distress 
that can yield clinically useful information

Establishing a referral 
network

Established and coordinated internal and external 
resources to manage distress-related concerns

Follow-up and 
documentation

Follow-up information provided (and documented) to the 
oncology team and patients represents integrated, high-
quality care

Psychosocial Distress. 
Continued from page 490
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Distress Thermometer (NCCN-DT). The 

NCCN-DT is a single-item visual analog 

scale and is administered with a problem 

list describing sources of the distress.[9] 

Many institutions use multiple tools to aid 

in their efforts to understand the specifi c 

attributes of distress and to rule out or 

rule in psychopathology, such as clinical 

depression, anxiety disorders, or other 

psychiatric disorders. It is recommended 

that institutions adopt screening tools 

that align with the needs of their patient 

population.[8]

Establishing a referral 
network
Once moderate or severe 

levels of psychosocial dis-

tress are detected, additional 

services are required to 

evaluate and treat the caus-

es underlying the distress. 

Therefore, a process needs 

to be established and coordi-

nated with distress screening 

detection procedures.[8] 

Cancer care clinicians, in-

cluding oncologists, social 

workers, and nurses, are encouraged to 

have a resource list containing names of 

psychiatrists, psychologists, pastoral care 

providers, palliative care providers, and 

others who have the clinical expertise to 

manage distress-related concerns. Institu-

tions are also encouraged to seek resources 

beyond those offered onsite.[8] Having 

an ample supply of cancer care clinicians 

who can treat distress-related concerns 

ensures that all patient needs will be met. 

We have found through the SPDP that it 

takes time and ongoing work to establish 

a well-coordinated referral network with 

the appropriate type and amount of cancer 

care clinicians to serve an institution’s 

specifi c patient population. Importantly, 

if the patient has seen a therapist before, 

he or she is encouraged to reestablish that 

relationship. 

Follow-up and documentation
Following up on a clinically signifi cant 

distress screening score ensures that dis-

tress-related problems have been further 

triaged, evaluated, and 

managed. It is encouraged 

that all steps of the dis-

tress screening process be 

documented in the medi-

cal record,[22] including 

detection (screening), as-

sessment and evaluation, 

management (including 

referral), and follow-up. 

Documentation of the 

distress screening process 

lends itself to determining 

whether the care follows 

the institutions’ policies 

and guidelines.[9] Although the CoC 

mandate strongly recommends that the 

electronic record be used to document 

the seamless and coordinated steps of 

psychosocial distress screening, many of 

our participating institutions are still using 

paper and pencil, which presents challenges 

in accomplishing audits. A strength of our 

program has been to help institutions reach 

out and communicate with information 

technology departments to begin the 

process of designing platforms to build 

electronic documentation into their distress 

screening programs.[27]

Conclusion

Psychosocial distress associated with de-

pression is considered a major comorbid 

condition of cancer. It is estimated at any 

given time that 29.6% to 43.4% of cancer 

patients experience psychosocial distress, 

depending on cancer type.[4] Unmanaged 

psychosocial distress has strong potential 

to negatively impact both morbidity and 

mortality and to exacerbate other comor-

bid conditions associated with cancer.[3,4] 

Comprehensive distress screening allows 

for the timely identifi cation, evaluation, 

and management of psychosocial dis-

tress over the cancer experience. Distress 

screening tools and procedures may also 

result in the discovery of other medical 

or psychiatric comorbid conditions. This 

comprehensive support allows for the care 

of the “whole patient.” Although cancer 

care providers are well-intentioned in 

treating psychosocial distress, they report 

obstacles to accomplishing and sustaining 

comprehensive distress screening.[18,19] 

Through the SPDP, we have trained cancer 

care clinicians on how to optimize the 

distress screening process to increase the 

likelihood that patients’ distress will be 

detected, evaluated, and triaged. �
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Introduction

Colorectal cancer is the third leading cause 

of cancer-related deaths in the United 

States and is expected to cause approx-

imately 50,630 deaths during 2018.[1] 

Chemotherapy with fl uorouracil (5-FU)–

based regimens has been the gold standard 

for treatment, but with the 5-year survival 

rate for metastatic disease at only 12%, 

additional treatment options are highly 

needed.[1] Recent groundbreaking cancer 

research utilizes immunotherapy, which is 

now considered a key treatment for many 

other tumor types, such as melanoma and 

non–small-cell lung cancer. As a result, on-

cology care providers are now being tasked 

with integrating immunotherapy into their 

daily practice for patients, including those 

with colorectal cancer.

In general, colorectal cancer has been 

impervious to immunotherapy, except 

for a small subset of patients with hyper-

mutated tumors due to a defi cient DNA 

mismatch repair protein. These cancers 

are referred to as microsatellite instabil-

ity high (MSI-H). They tend to have high 

mutational burden and increased tumor 

neoantigen load, which is coupled with a 

dense immune cell infi ltration.[2] About 

15% of all colorectal cancers harbor 

this now targetable molecular underpin-

ning.[3] Approximately 2.5% of MSI-H 

colorectal cancers arise from a genet-

ic inheritance associated with Lynch 

syndrome (also known as hereditary 

nonpolyposis colorectal cancer), and 

12.5% are sporadic.[4] The majority of 

colorectal cancers (85%) have no micro-

satellite instability and are referred to as 

microsatellite stable (MSS). Dudley et 

al evaluated responses to programmed 

death 1 (PD-1) therapy with pembroli-

zumab and reported a 0% response 

rate for patients with mismatch repair–

profi cient colorectal cancers.[4] In con-

trast, the objective response rate was 

52% in patients with mismatch repair 

–defi cient colorectal cancers.[5] 

Until these recent studies were report-

ed, immunotherapy was thought to be 

ineffective for colorectal cancer. Now, 

intensive research is ongoing to improve 

outcomes for both MSI-H and MSS dis-

ease unresponsive to immunotherapy. 

In particular, various clinical trials are 

exploring strategies to alter the immune 

inhibitory tumor microenvironment. 

Pathogenesis of MSI-H in 

Colorectal Cancer

In normal tissue, mismatch repair proteins 

correct errors in DNA during replication. 

Tumors with mismatch repair defi ciency 

are missing one or more of these mismatch 

repair proteins, resulting in a large number 

of DNA errors, which creates a hypermu-

tated tumor. These errors are often noted in 

microsatellites, which are a small part of the 

DNA strand that is repeated. The microsat-

ellites can be longer or shorter than normal 

due to DNA errors, making the errors easier 

to identify. Once errors are identifi ed, the 

tumor tissue is labelled MSI.[3]

Identifying Patients

The National Comprehensive Cancer 

Network (NCCN) guidelines recom-

mend MSI testing for all patients with 

metastatic colorectal cancer.[3] Several 

Integrating Immunotherapy 

Into Colorectal Cancer Care

Cara Wilt, CRNP, and Dung T. Le, MD

ABSTRACT: This article provides guidance on how to incorporate 

immunotherapy into colorectal cancer care. We review the identifi cation of 

appropriate patients, available immunotherapy agents, benefi ts and risks 

of therapy, and how to overcome potential barriers to access. With recent 

US Food and Drug Administration approvals of two programmed death 1 

(PD-1) receptor inhibitors for use in colorectal cancer, and dual therapy 

with combined nivolumab (PD-1) and ipilimumab (cytotoxic T-lymphocyte–

associated antigen 4 [CTLA-4] blocking antibody), it is vital that oncology 

providers be aware of how and when to implement these therapy options.

Leonard B. Saltz, MD, discusses 

implications for MSI-H disease 

on page 496.
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testing methods are available, including 

immunohistochemistry, polymerase chain 

reaction, and next-generation sequencing. 

Deciding which test to order often depends 

on cost to the patient and institutional 

availability. 

Immunohistochemistry 

is commonly used and 

can detect the majority 

of mismatch repair –defi -

cient tumors. It evaluates 

four different markers 

(MLH1, MSH2, PMS2, 

and MSH6) to predict 

mismatch repair status. If 

all four proteins are intact, 

then the tumor is consid-

ered mismatch repair–

profi cient, or MSS. Loss 

of one or more of these 

markers signals that the 

patient has a mismatch 

repair– defi cient or an 

MSI-H tumor. From 5% 

to 11% of MSI-H tumors will not show 

protein loss but will show a retained 

antigen of a nonfunctional protein.[4] 

Immunohistochemistry is widely con-

sidered the most cost-effective method. 

Polymerase chain reaction analysis 

looks at fi ve different microsatellites. It 

involves amplifi cation of the microsat-

ellites in tumor and normal tissues and 

comparison of the shifts between them. 

New shifts in the tumor sample not 

found in the corresponding normal sam-

ple indicate the presence of MSI. A shift 

in the size of at least 2 of the 5 regions 

is needed to be considered MSI-H.[3,4] 

Normal tissue is not always available, 

which can make this test problematic. 

Next-generation sequencing is now 

available to most patients via com-

mercial or academic entities. Its broad 

genomic sequencing looks for the MSI 

and also for hundreds of other muta-

tions, which may open future doors for 

treatment. Unfortunately, it is expensive, 

and not all insurance companies cover 

it, which is a deterrent for many. When 

a company is chosen to perform the 

testing, we encourage patients to review 

its fi nancial assistance programs. The 

amount of assistance provided is often 

based on household income and actual 

insurance coverage. 

As testing becomes more 

prevalent, which MSI-H 

patients with colorectal 

cancer should be referred 

for genetic counseling needs 

to be considered. At the 

very least, young patients 

or patients with a strong 

family history of cancer 

and an MSI-H cancer may 

need genetic testing, as 

these are concerning for a 

primary germline mutation 

and Lynch syndrome. This 

is especially true of tumors 

not associated with BRAF 

mutations, since BRAF 

mutations are more com-

monly seen in sporadic 

cancers. Lynch syndrome is an autosomal 

dominant genetic disorder that carries a 

signifi cant risk of colon cancer, as well as 

endometrial, ovarian, stomach, small in-

testine, hepatobiliary tract, upper urinary 

tract, brain, and skin cancers. Carrying 

this genetic mutation has a signifi cant im-

pact not only on the patient’s treatment 

and prognosis but also on family members 

and cancer screening recommendations. 

Reasons for 

Excluding Patients

Because immunotherapy unbridles the 

body’s immune response, this can lead to 

dangerous adverse effects (AEs) with the 

potential for life-threatening toxicity. Pa-

tients with a prior history of autoimmune 

disorders have been excluded from immu-

notherapy trials due to the risk of “ramp-

ing up” the immune response in patients 

who already have an overactive immune 

system. Immunotherapy often exacerbates 

autoimmune conditions.[6] In a cohort of 

30 patients with prior autoimmune disease 

treated with ipilimumab, 27% experienced 

exacerbation of their condition, 33% 

had high-grade adverse reactions, and 

1 death was reported related to colitis.

[7] Patients who have had transplants 

are also excluded for fear of transplant 

rejection with an immune system now 

on high alert for foreign tissues. Lipson 

et al reported a renal transplant rejection 

during pembrolizumab treatment.[8] On 

the other hand, Hertz et al reported ipilim-

umab tolerability in three renal transplant 

patients.[7,9] Chronic steroid users also 

are excluded from immunotherapy trials 

because steroids are thought to dampen 

the treatment effect. Again, actual data on 

treating patients who have autoimmune 

disorders with immunotherapy are lacking, 

and caution should be used in this patient 

population. The choice is very personal 

and requires an in-depth conversation 

about the potential risks vs benefi ts with 

the patient. For example, a fl are in an 

autoimmune condition such as psoriasis 

is typically manageable, but a multiple 

sclerosis fl are could be life-threatening if 

exacerbated by immunotherapy. 

Incorporating Immunotherapy 

in Colorectal Cancer

Immunotherapy is generally well-tolerated 

and lacks the typical chemotherapy AEs 

such as nausea, vomiting, neuropathy, 

taste bud changes, and severe fatigue. 

However, at this time, no immunotherapy 

agents given alone or in combination are 

recommended by the NCCN guidelines 

for the majority of patients with col-

orectal cancer. For patients with MSS 

tumor types, no immunotherapy agent is 

currently approved by the US Food and 

Drug Administration (FDA). For these 

patients, access to new immunotherapy 

agents requires enrollment in a clinical 

trial. Only colorectal cancer patients with 

metastatic MSI-H tumors meet current 

treatment guidelines for immunotherapy.

     Popat et al systematically reviewed pre-

viously collected data on systemic therapy 

for patients with stage II and III MSI-H col-

orectal cancer. They noted two prior studies 

that looked directly at the potential benefi t 

of adjuvant 5-FU for these patients. MSS 

IN PRACTICE

Patients with 
metastatic 

MSI-H disease 
meet current 
guidelines for 

immunotherapy. 
Providers can 

encourage 
those with MSS 
tumor types to 

enroll in clinical 
trials.
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colorectal cancer patients had a 

signifi cant survival benefi t from 

adjuvant 5-FU, but there was 

no benefi t in MSI-H colorectal 

cancer patients.[10] Most clinical 

studies have supported this fi nd-

ing; however, in 2011, Sinicrope 

et al reported some benefi t from 

5-FU–based chemotherapy in 

patients with stage III MSI-H col-

orectal cancer who had suspected 

germline mutations; in particular, 

there were reductions in distant 

recurrences.[11] At this time, no 

adjuvant therapy is recommended 

for stage II MSI-H colorectal can-

cer, as no clinical benefi t has been 

shown and these patients have 

good outcomes (delayed time 

to recurrence and fewer distant 

metastases) compared with MSS 

tumors.[11] For stage III MSI-H 

colorectal cancer, chemotherapy 

with 5-FU and oxaliplatin is typi-

cally advised due to the potential 

for some clinical benefi t. There are 

various ongoing studies looking 

into the use of programmed death 

(PD)-1 inhibitors for potential 

adjuvant therapy, but they are 

not recommended at this time in 

this patient population.

Two PD-1–blocking anti-

body drugs are now indicated 

for use in patients with unre-

sectable or metastatic MSI-H 

colorectal cancer. Nivolumab 

is approved for patients with 

MSI-H colorectal cancer af-

ter progression on systemic 

chemotherapy with fl uoro-

pyrimidine, oxaliplatin, and 

irinotecan. In the CheckMate 

142 study, 74 patients received 

nivolumab at a dose of 3 mg/kg 

every 2 weeks. At 12 months, 

23 (31%) patients achieved an 

objective response. The disease 

control rate was 69%.[3] How-

ever, according to the NCCN 

guidelines, initial single-agent 

immunotherapy may be chosen 

for patients with unresectable, 

advanced metastatic disease 

who are not appropriate can-

didates for intensive therapy.

Pembrolizumab is approved 

for all solid tumors with mis-

match repair defi ciency regard-

less of histology after failure 

of fi rst-line, standard-of-care 

treatment. Colorectal cancer 

patients are expected to have 

progression on treatment with 

fl uoropyrimidine, oxaliplatin, 

and irinotecan. In a phase II 

study of pembrolizumab in pa-

tients with MSI-H solid tumors, 

46 of 86 patients (53%) had an 

objective response and 18 pa-

tients (21%) achieved a com-

plete radiographic response.[5] 

Remarkably, in a heavily pre-

treated patient population, the 

median duration of response 

and overall survival was not 

reached after a median follow 

up of 12.5 months.[5] The FDA 

approval was based on data 

from 5 clinical trials and a to-

tal of 149 patients. In the 90 

patients with MSI-H colorectal 

cancer, the objective response 

rate was 36%.[12] 

Since the two PD-1 inhibi-

tors are similar, ultimately it is 

the provider’s choice. Some on-

cologists prefer pembrolizumab 

over nivolumab because of its 

across-the-board approval for 

MSI-H solid tumors. Dosing 

is also a major consideration. 

The nivolumab package insert 

recommends 240 mg every 2 

weeks for MSI-H colorectal 

cancer.[13] Some extrapolate 

use of 480 mg every 4 weeks 

from its use in other indications.

[13] Pembrolizumab is given at 

200 mg every 3 weeks.[12] 

Is there also potential for 

combination treatment with 

Assessing Eligibility in a 
Small Patient Subset 

Immunotherapy has revolutionized the care of a 
number of malignancies, including melanoma, 
renal cell carcinoma, and non–small-cell lung 

cancer, to name a few. For most patients with 
colorectal cancer, however, effective immuno-
therapy remains unavailable. In this article, Wilt 
and Le review the data supporting the use of pro-
grammed death 1 (PD-1) inhibitors—both alone 
and in combination with a low-dose cytotoxic 
T-lymphocyte–associated antigen 4 (CTLA-4) in-
hibitor—in patients with metastatic microsatellite 
instability–high (MSI-H) colorectal cancer. 

It is important that clinicians note the small 
percentage of the colorectal cancer population 
that actually has MSI-H disease. As noted by Wilt 
and Le, approximately 15% of new colorectal can-
cer cases are MSI-H. However, MSI-H is a favor-
able prognostic indicator in early-stage disease, 
and this means that a substantial proportion of 
individuals with stage I, II, or III MSI tumors will 
never develop metastatic cancer. As a result, only 
3% to 4% of metastatic colorectal cancer patients 
have MSI tumors. For the other 96% of patients 
with metastatic disease, currently available immu-
notherapies are ineffective and should not be 
used. Numerous clinical trials of novel immuno-
therapeutic agents and strategies are currently in 
progress, and providers should strongly encour-
age patients with metastatic microsatellite-stable 
colorectal cancer to consider enrolling. 

Eligibility for immunotherapy can be assessed 
using immunohistochemistry (IHC) for mismatch 
repair status, polymerase chain reaction (PCR) 
for MSI status, or a multigene next-generation 
sequencing (NGS) assay. While IHC has the 
shortest turnaround time and is currently the 
most widely used approach, the ability of NGS 
assays to combine MSI data with mutational 
information, such as KRAS, NRAS, and BRAF sta-
tus, will likely render this approach the preferred 
technique going forward.

Dr. Saltz is a Medical Oncologist; Executive Director for 

Clinical Value & Sustainability; Head, Colorectal Oncology 

Section, Gastrointestinal Oncology Service at Memorial Sloan 
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immunotherapies? Overman et al eval-

uated the benefi t of dual therapy with 

combined nivolumab (a PD-1–blocking 

antibody) and ipilimumab (a CTLA-

4–blocking antibody) in 119 patients 

with MSI-H colorectal cancer. The pro-

gression-free survival rate was 76% at 

9 months and 71% at 12 months.[14] 

The overall survival rate was 87% at 

9 months and 85% at 12 months. The 

combination showed an objective re-

sponse rate of 55% and a disease con-

trol rate for 12 weeks or more of 80%.

[14] However, there were higher rates 

of grade 3 and 4 toxicities.[14] While 

promising, these data are not from a 

randomized study and therefore may 

not support the routine use of a more 

toxic, more expensive regimen when a 

good alternative exists. The FDA recent-

ly approved an indication of nivolum-

ab/ipilimumab combination for patients 

with MSI-H metastatic colorectal cancer 

following progression on fl uoropyrimi-

dine, oxaliplatin, and irinotecan, and 

this regimen can now be considered for 

select patients.

As the appeal of immunotherapy 

grows among patients, many desire to 

utilize it as a fi rst-line treatment. The 

results of KEYNOTE-177,  a phase III 

randomized study comparing fi rst-line 

use of pembrolizumab with investiga-

tor-choice chemotherapy for mismatch 

repair–defi cient or MSI-H metastatic 

colorectal cancer, will help providers 

evaluate if immunotherapy is an option 

for the fi rst-line treatment of MSI-H 

metastatic colorectal cancer.[15]

Potential AEs

Immunotherapy can result in a wide range 

of toxicities and AEs that can occur at any 

point in therapy. Most are noted within 

weeks to the fi rst 3 months of treatment; 

however, fi rst onset of an AE has been 

documented as late as a year after discon-

tinuing treatment.[6] Providers must have 

a clear understanding of potential toxicity 

and a fi rm grasp on management. Immu-

notherapy can cause organ infl ammation 

in any part of the body. Life-threatening 

side effects, while rare, can occur and 

require rapid identifi cation and manage-

ment (Table 1).[7] Given the wide range 

of AEs and toxicities, providers should 

familiarize themselves with the National 

Cancer Institute’s Common Terminology 

Criteria for Adverse Events and its descrip-

tive terminology, which can be utilized for 

grading AEs.[16] The grading scale ranges 

from 1 (minimal) to 5 (death). Once an AE 

is graded, the NCCN recommendations for 

treatment of toxicity can be implemented.

[17] Broad guidelines for grading and 

treatment are noted in Table 2. 

Treating Toxicity 

Follow-up and laboratory monitoring 

are key to identifying potential toxicities 

early. The majority of toxicities are low 

grade and respond well to symptom 

management. For example, low-grade 

pruritus can respond to antihistamines, 

rash to topical steroids, and arthral-

gias to nonsteroidal anti-infl ammatory

drugs. Thyroid dysfunction, which is often 

identifi ed by laboratory results before the 

patient reports symptoms, is easily treated 

TABLE 2 Adverse Events by Grade, Treatment, and 

Management[8]

Grade Treatment Management

1. Mild Continue treatment Monitor and manage symptoms

2. Moderate Temporarily suspend treatment Monitor and manage symptoms

3. Severe Suspend until symptoms are 
grade 1

Discuss risk/benefi t balance 
before rechallenging. Start 
intravenous or oral steroids. 
Consider hospitalization. Referral 
to specialist advised.

4. Life 
threatening

Stop treatment Hospitalize; start steroids 1 mg/
kg/day

5. Death — —

TABLE 1 Immunotherapy Toxicities

Blood Hemolytic anemia, hemophilia, neutropenia, thrombocytopenia

Cardiovascular Myocarditis, pericarditis, vasculitis

Endocrine Adrenal insuffi ciency, diabetes, hyper- or hypothyroidism, 
hypophysitis

Eye Blepharitis, conjunctivitis, episcleritis, retinitis, scleritis, uveitis

Gastrointestinal Colitis, gastritis, ileitis, pancreatitis

Liver Hepatitis

Musculoskeletal Arthritis, dermatomyositis, myositis

Neurologic Encephalitis, Guillain Barré syndrome, meningitis, myasthenia, 
myelopathy, neuropathy

Renal Nephritis

Respiratory Pleuritis, pneumonitis, sarcoid-like granulomatosis

Skin DRESS, pruritus, psoriasis, rash, Stevens-Johnson syndrome, 
vitiligo

Immunotherapy can cause organ infl ammation anywhere in the body. 
DRESS = Drug rash with eosinophilia and systemic symptoms.
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with hormone replacement. However, the 

potential for high-grade toxicities such as 

pneumonitis and colitis requires prompt 

evaluation and, depending on severity, 

treatment with steroids. When given orally, 

prednisone 1 mg/kg or its equivalent is often 

recommended, with tapering to begin once 

symptoms improve. For more serious tox-

icities, hospitalization may be necessary for 

intravenous steroid treatment. If symptoms 

fail to improve in 2 to 3 

days after starting steroids, 

then early (~72 hours) addi-

tion of immunosuppressive 

drugs, such as infl iximab, 

may be considered, along 

with specialist consultation.

[7,17] Infl iximab has been 

noted to be particularly ef-

fective for immune-related 

colitis and infl ammatory 

arthritis.[17] If considering 

infl iximab use, the patient 

needs to have testing for 

tuberculosis, hepatitis B, 

and hepatitis C, since the 

drug can cause their reac-

tivation.[17] However, in 

an acute setting, it is not 

recommended to await 

test results before starting 

infl iximab.[17] Infl iximab 

should also not be given to 

patients with immune-re-

lated hepatitis, as it is known to be hep-

atotoxic.[7,17] Other considerations in 

treating immunotherapy-related toxicities 

are that tissue biopsy may be required to 

determine the exact etiology, and referral 

to a specialist is often warranted.[6] It is 

also vital to educate patients to have open 

communication with providers, so that 

early signs of toxicity are not overlooked. 

The recently published NCCN guidelines 

for treating toxicity in this special patient 

population can be a useful clinical tool.[17] 

Duration of Treatment

Duration of treatment is largely infl uenced 

by treatment response and tolerability. In 

the phase II study with pembrolizumab, 

patients were treated for a maximum of 

2 years. The average time to response was 

21 weeks and to complete response was 42 

weeks.[5] Eleven patients with complete 

responses were taken off therapy after 2 

years and followed by surveillance. At 

last report, no evidence 

of cancer recurrence was 

observed, and their aver-

age time off therapy was 

8.3 months. An additional 

7 patients with residual 

disease on scans also dis-

continued therapy at 2 

years or earlier because of 

toxicity. The average time 

off therapy at publication 

was 7.6 months, with no 

evidence of progression at 

the data cutoff.[5] In the 

nivolumab phase II study, 

patients were treated in-

definitely, and average 

time to response was 2.8 

months. At publication, 

the median response du-

ration had not yet been 

reached, all responders 

were alive, and 8 patients 

had responses lasting lon-

ger than 12 months.[2] Similarly, the com-

bination therapy of nivolumab and ipilim-

umab did not reach the median duration 

of response at the time of data collection 

cutoff.[14] The durable responses seen 

during these studies are very encouraging, 

but the actual length of treatment needed 

to achieve them remains to be clarifi ed. 

Overcoming Barriers to Access

With recent FDA approvals and the 

addition of these immunotherapies 

to the NCCN drug compendium, in-

surance approval should be less of an 

issue if MSI status has been documented. 

Both PD-1 manufacturers, Merck and 

Bristol-Myers Squibb, offer assistance 

programs; exact coverage depends on 

income. Since the online application 

takes 7 to 10 days to process, inter-

ested patients should apply as soon as 

they are being considered for therapy.

Conclusions

Immunotherapy offers exciting new 

treatment options with lasting results. 

It is vital that providers test patients for 

molecular alterations, such as MSI status. 

MSI testing should be routine for all pa-

tients with colorectal cancer and can be 

performed with immunohistochemistry, 

polymerase chain reaction, or next-gen-

eration sequencing. Two PD-1–blocking 

antibodies, nivolumab and pembrolizum-

ab, are available for clinical use. The fi rst 

combination immunotherapy treatment 

with nivolumab and ipilimumab was 

also recently approved for use in MSI-H 

colorectal cancer. For patients with MSI-H 

colorectal cancer, durable responses can 

be achieved with immunotherapy agents. 

While high-grade toxicity is a risk, it is usu-

ally manageable with steroids if diagnosed 

and treated early. As extensive research 

continues, providers are encouraged to 

stay up-to-date on treatment guidelines 

and recommendations in the ever-changing

world of colorectal cancer treatment. �
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“Although ICIs 

represent a 

true advance 

in cancer care, 

they can cause 

a range of 

immune-related 

adverse events. 

Physicians and 

patients need to 

be educated.” 
– NCCN Guidelines 

for Management of 

Immunotherapy-Related 

Toxicities
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GENOMICS IN PRACTICE

A Patient With EGFR-Mutated Lung 
Cancer Progressing on Erlotinib
Evaluating for a T790M Mutation With Limited Tissue
Emily Wynja, MSIV, Jenna Hove, BSN, and Steven F. Powell, MD

THE 
CASE

The patient is a 69-year-old 
woman with metastatic lung 
adenocarcinoma who is pro-
gressing despite treatment 

with erlotinib. She was diagnosed in Septem-
ber 2016 with widespread bilateral pulmonary 
nodules, sclerotic bony lesions, and brain 
metastases. An initial CT-guided biopsy of the 
left upper lobe mass showed primary lung 
adenocarcinoma, which was confirmed 
through standard polymerase chain reaction 
testing to have an EGFR exon 19 deletion 
mutation.  

The patient was treated with palliative 
whole-brain radiation therapy and then 
started on fi rst-line therapy with erlotinib 
on 11/16/16 as part of the control arm of 
the BMS-370 study (NCT02574078). Her 
disease remained stable for 14 months, 
with mild side effects, including nausea, 
vomiting, diarrhea, weight loss, and lower 
extremity edema. She eventually developed 
slow progression of several pulmonary le-
sions and had recurrence of symptomatic 
pleuritic chest pain, concerning for disease 
progression. Due to the high rate of EGFR 
T790M mutations seen in this population, 
the thoracic tumor board recommended 
genomic testing for this alteration. Tissue 
biopsy was deemed challenging due to the 
small size of the diffuse pulmonary nodules 
and the high risk for pneumothorax, so cir-
culating cell–free DNA (cfDNA) testing was 
recommended.

Determining the Presence of a 

T790M Mutation

A T790M mutation was suspected, as these 

occur in approximately 60% of patients 

treated with fi rst-generation EGFR tyro-

sine kinase inhibitors (TKIs).[1] While TKI 

resistance can develop through a number 

of different mechanisms—including trans-

formation to small-cell lung cancer, MET 

amplifi cation, and downstream PIK3CA 

mutations—T790M mutations are the 

most common mechanism of resistance.[2] 

Patients with non−small-cell lung cancer 

(NSCLC) with activating EGFR mutations 

typically respond well to initial TKI thera-

py for the fi rst 1 to 2 years of therapy.[3]

After this period, resistance frequently 

develops, with identifi able disease pro-

gression. Patients may re-respond to TKI 

therapy after a hiatus from targeted ther-

apy; however, most will eventually need 

to change to other systemic therapies.[2] 

Repeat biopsy at the time of progres-

sion detects acquired T790M resistance 

mutations in exon 20 in approximate-

ly half of all cases.[3] However, tissue 

biopsies at the time of progression are 

often diffi cult to obtain in patients with 

advanced disease. This was the case 

with this patient: tissue biopsy was con-

sidered challenging due to poor lung 

function and technical diffi culties with 

getting adequate tissue. This restricted 

our ability to identify the presence of 

the T790M mutation via tissue biopsy 

and direct DNA sequencing.[4] Howev-
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er, recent studies show that T790M may 

be identifi able by cfDNA. In cases where 

an initial activating EGFR mutation 

was present, T790M mutations were 

identifi ed by cfDNA in approximately 

30% to 40% of cases.[2,5] Still, discor-

dance rates of 20% to 30% when com-

paring cfDNA testing with tissue-based 

testing have been reported.[6] The most 

recent American Society of Clinical On-

cology guidelines for molecular testing 

concerning cfDNA testing state that 

cfDNA may be used to identify EGFR 

mutations in lung carcinoma cases with 

progression on TKIs; however, if plasma 

results are negative, then tissue sample 

testing should be pursued.[7] 

After reviewing the case at thoracic 

tumor board, the recommendation was 

to obtain cfDNA testing for T790M mu-

tation analysis. This was performed and 

did not reveal the presence of an EGFR 

T790M mutation. Due to high suspicion 

for the presence of this mutation, the 

molecular tumor board also reviewed 

the case and strongly recommended 

tissue biopsy. Repeat biopsy was chal-

lenging due to progressive disease and 

the military pattern of the diffuse pul-

monary nodules. However, successful 

CT-guided biopsy obtained a small tis-

sue sample. Due to the limited tumor 

specimen available, restriction fragment 

length polymorphism (RFLP) testing 

was recommended over other assays to 

test for T790M. 

What the Test Showed

RFLPs are molecular marker DNA se-

quences specifi c for certain restriction 

endonucleases. Differences in homologous 

DNA samples can be identifi ed by the 

presence of DNA fragments of differing 

lengths following digestion.[8] In the case 

of the T790M mutation in EGFR exon 20, 

restriction endonucleases are specifi c for 

the CATG sequence of the mutant T790M 

allele with a C to T base substitution at 

the third position, which is not present in 

the wild-type allele.[4] These fragment 

products are then assessed via RFLP probes 

that are labeled DNA sequences that hy-

bridize with the DNA fragments following 

separation via gel electrophoresis, which 

then correlates with identifi cation of the 

mutant sequence.[8] RFLP is benefi cial in 

that it can generally be performed reliably 

in situations where direct DNA sequencing 

may have a low detection rate, as in when 

the tumor sample may be small and con-

taminated with normal tissue or fi brosis, 

or when < 30% of DNA in the sample is 

mutated.[4]

How RFLP Testing Informed 

Management in This Patient 

Osimertinib is a third-generation TKI 

that is highly selective for EGFR T790M 

mutations vs wild-type EGFR. It binds 

covalently to the cysteine-797 residue 

of the EGFR binding site[9] and has 

demonstrated clinical activity in EGFR 

T790M–mutated NSCLC. The drug re-

ceived US Food and Drug Administration 

approval in November 2015 for patients 

with T790M-positive NSCLC who had 

progressed on other EGFR TKI therapy.

[10] National Comprehensive Cancer 

Network (NCCN) guidelines give a cate-

gory 1 recommendation to osimertinib for 

patients with prior EGFR TKI therapy and 

ASCO Guidelines: cfDNA testing for EGFR T790M mutations may be used 
in patients with lung adenocarcinoma who have progression or secondary 
resistance to initial TKI therapy
Case Example: Patient had EGFR-positive NSCLC previously treated with 
erlotinib and was symptomatically progressing 

ASCO Guidelines: cfDNA testing is recommended in situations where 
obtaining suffi cient tumor tissue for molecular testing may prohibit 
identifi cation of the mutation 
Case Example: Obtaining lung tissue biopsy was diffi cult due to poor lung 
function and location of lung mass; therefore, cfDNA testing was obtained 

ASCO Guidelines: Tumor tissue testing is recommended if plasma results 
are negative
Case Example: cfDNA results were negative. CT-guided tissue biopsy was 
obtained, and RFLP testing for EGFR T790M was positive

KEY SUMMARY

While recent evidence for cfDNA shows high concordance rates with various 
other forms of testing, discordance is still reported in 20% to 30% of cases. 
Therefore, although cfDNA methods are a valuable diagnostic tool, tumor 
biopsy remains the gold standard. 

What You Need to Know About Using 
cfDNA vs RFLP Testing for T790M Mutation

is a gatekeeper mutation of the epidermal growth factor receptor (EGFR). It affects the ATP binding 

socket of the EGFR kinase domain by substituting a threonine (T) with a methionine (M) at position 

790 of exon 20. T790M is also known as Thr790Met.

Continued on page 504

T790
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HOW AN EXPERT APPROACHES IT

When to Order an MRI in 
the Initial Evaluation and 
Management of Prostate Cancer
Annerleim Walton-Diaz, MD, and Soroush Rais-Bahrami, MD

ABSTRACT: Prostate cancer remains the only solid tumor diagnosed using transrectal 
ultrasound–guided sampling of the gland, and not an image-based, lesion-directed 
approach. This technique has limitations in that it underdiagnoses clinically signifi cant 
disease and overdiagnoses indolent tumors resulting in overtreatment of patients. 
Technical advances in MRI in the last decade have made this method the preferred 
imaging modality for prostate anatomy and for risk assessment of prostate cancer. As 
of 2018, the indications for MRI in the diagnosis and risk assessment of prostate cancer 
have expanded from preoperative evaluation to the pre-biopsy setting, as well as for 
surveillance protocols. This article summarizes the current role of multiparametric MRI in 
the diagnosis, risk assessment, and treatment of prostate cancer.

Transrectal ultrasound–guided (TRUS) biopsy is 

considered the standard of care for the diagnosis 

of prostate cancer in men presenting with elevated 

prostate-specifi c antigen (PSA) levels or abnormal 

digital rectal examination. This systematic sextant 

extended biopsy approach samples approximately 

0.04% of the prostate volume and yields cancer 

detection rates of only up to 40%.[1] Since 

TRUS biopsies are not targeted, they can lead to 

overdiagnosis of clinically indolent tumors, while 

missing clinically signifi cant prostate cancer foci. 

Recently, several advances in prostate imag-

ing have led multiparametric MRI (MP-MRI) 

to be the preferred imaging modality for de-

tecting areas suspicious for prostate cancer and 

allowing for targeted biopsy sampling. Once 

these areas have been identifi ed, targeted bi-

opsies can be performed using three methods: 

in-bore MR-guided biopsy, cognitive fusion bi-

opsy, and software-based fusion biopsy. In-bore 

biopsy involves performing the biopsy with the 

patient in the MR gantry; cognitive fusion in-

volves using the MRI to estimate the location 

of the lesion during the ultrasound procedure; 

and software-based fusion platforms (UroNav, 

Artemis, Koelis, etc) use complex algorithms 

to register and simultaneously display MR and 

TRUS images to guide targeted biopsies.[2,3] 

Research on MP-MRI and targeted biopsies is 

ongoing, providing radiologists and urologists 

with more evidence on their use in the detection 

and risk stratifi cation of prostate cancer. Herein, 

we present a summary and our perspective on 

how to apply this literature to clinical practice. 

Biopsy-Naive Setting

Overdiagnosis and overtreatment of indolent 

prostate cancer is a major concern. As a result, the 

focus has shifted from merely detecting prostate 

cancer to identifying clinically signifi cant disease. 

MRI can identify suspicious areas for cancer and 

allows for targeted biopsies of these regions. 

Dr. Walton-Diaz 
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the National Cancer 

Institute and a 

Professor of Medicine at 
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Santiago, Chile

Dr.  Rais-

Bahrami is an 
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the UAB Program 

for Personalized 
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In a study by Siddiqui et al, 1,003 

patients underwent MRI plus concur-

rent targeted and systematic biopsy 

sampling. Targeted biopsy detected 

30% more high-risk cancers and 17% 

fewer low-risk cancers compared with 

the systematic approach.[4] A limita-

tion of this study was its retrospective 

nature and heterogeneous population. 

In an attempt to answer this question in 

prospective randomized trials including 

only biopsy-naive patients, recent data 

from the PROMIS study showed that 

in patients with elevated PSA levels and 

no prior biopsy, MRI could help safely 

avoid 25% of unnecessary biopsies. In 

this study, all patients with elevated PSA 

levels underwent a 1.5 Tesla MRI. If they 

had a suspicious lesion on imaging, they 

underwent transperineal mapping biop-

sy (as control) plus standard systematic 

12-core biopsy. The primary defi nition 

used for clinically signifi cant cancer 

was a Gleason score ≥ 4+3 or median 

core length (MCL) ≥ 6 mm for which 

MRI demonstrated a negative predictive 

value of 89% and a sensitivity of 93%, 

which is concordant with other previous 

results published in the literature.[5] 

Recently, data from the PRECISION 

study was published to answer the ques-

tion of whether MRI plus targeted biopsy 

yields superior results compared with the 

standard approach. Five-hundred patients 

with elevated PSA levels and no prior bi-

opsy were randomized to MRI/targeted 

biopsy vs standard biopsy. If the MRI 

showed a lesion with a Prostate Imaging 

Reporting and Data System (PI-RADS) 

score ≥ 3, the patient underwent targeted 

biopsy only. The primary outcome was 

detection of clinically signifi cant prostate 

cancer defi ned as Gleason score ≥ 3+4. 

Clinically signifi cant cancer was detected 

in 38% of men in the MRI/targeted biop-

sy group vs 26% in the standard biopsy 

group (P = .005). Furthermore, the MRI/

targeted biopsy group detected fewer 

clinically insignifi cant cancers compared 

with standard biopsy (9% vs 22%; P = 

.05). The authors stated that MRI with or 

without targeted biopsy was noninferior 

to the standard approach.[6] Considering 

the newest data, increasing evidence sup-

ports a possible role of upfront MRI in 

the biopsy-naive setting. However, since 

most urologic guidelines do not recom-

mend this approach, it is still not widely 

adopted as the standard of care. 

Biopsy-Negative Setting

A particular challenge exists when a pa-

tient presents with a persistently elevated 

PSA level and a negative systematic biop-

sy. Several approaches, including repeat 

sextant extended biopsies, anteriorly 

directed core biopsies, and saturation 

and transperineal template biopsies, have 

been attempted to rule out prostate cancer.

[7,8] However, since none is targeted to 

any area of known suspicion, they have 

yielded inconsistent results. Vourganti et 

al reported that for 195 men with elevated 

PSA levels and prior negative biopsies, 

MRI/ultrasound fusion biopsy plus 12-

core TRUS biopsy detected prostate cancer 

in 37% of patients, 11% of whom had a 

Gleason score ≥ 8. Standard TRUS biopsy 

missed 55% of high-grade tumors.[9] 

Similarly, in a series of 105 patients, Sonn 

et al reported that targeted biopsy detected 

more clinically signifi cant prostate cancers 

and less clinically insignifi cant cancers 

compared with TRUS biopsy alone.[10]

Detection of clinically signifi cant can-

cer in a re-biopsy setting is up to 54%.

[11] Suffi cient evidence supports a tar-

geted approach in the setting of elevated 

PSA levels following a negative TRUS 

biopsy. However, little evidence com-

pares targeted approaches. The Nation-

al Comprehensive Cancer Network and 

the American Urological Association 

recommend MRI and targeted biopsy 

after one prior negative biopsy.[11-13] 

The Figure shows a proposed fl ow dia-

gram for the use of MP-MRI. 

Biopsy-Positive, 

Low-Risk Patients

Various management options are available 

for low-risk prostate cancer, from active 

PERSPECTIVE BY

The rapidly evolving use of multiparametric MRI in 
directing prostate biopsies is an exciting advance 

in the care of prostate cancer patients. Evidence is accumulating, as reviewed in this timely 
article, for incorporating the technology both in the initial evaluation of patients prior to their 
fi rst biopsy, as well as in the setting of active surveillance or in those cases where a high 
degree of clinical suspicion exists and the initial biopsy has been negative. As the authors 
correctly point out, there should be ongoing feedback between the urologist, pathologist, 
and radiologist to optimize the accuracy and utility of multiparametric MRI implemen-
tation. In addition, clinicians will need to learn how to integrate the expanding list of 
molecular markers for risk of high-grade disease into the algorithm of care. Finally, we 
must continue to evaluate the cost-benefi t ratio of these newer technologies, which is complex, given the dire implications 
(and eventual costs) of missing high-grade early prostate cancer.

Dr. Glodé is Professor, Division of Medical Oncology/Robert Rifkin Chair for Prostate Cancer Research, University of Colorado Denver

L. Michael Glodé, MD, FACP
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surveillance to radical treatments, includ-

ing radical prostatectomy and radiation 

therapy. Low-risk prostate cancer can 

harbor either indolent disease or slowly 

progressive cancer, so safe monitoring for a 

period of time is possible without losing the 

window of opportunity to treat the cancer 

with curative intent when it progresses to 

higher-risk disease. However, for active 

surveillance protocols to be effective, they 

require accurate risk assessment, which 

means adequate characterization of tumor 

grade and volume at diagnosis, as well as 

assertive evaluation of disease progression. 

The problem with current active 

surveillance protocols is that adequate 

characterization of tumor grade/vol-

ume at diagnosis and evaluation of 

disease progression cannot be reliably 

assessed with direct comparison to pri-

or sampling using a systematic biopsy 

approach. Studies have shown that up 

to 30% of active surveillance candi-

dates are upstaged to higher-risk disease 

on confi rmatory biopsy. This could be 

partly explained by the random nature 

of standard prostate biopsies, which 

tend to underestimate the burden of dis-

ease. Consequently, active surveillance 

candidates may harbor occult high-risk 

prostate cancer in lesions missed by a 

standard biopsy approach. MRI offers 

the advantage of high image quality for 

clinical use in this population, providing 

a high negative predictive value.

Several studies have found MRI can 

rule out clinically signifi cant cancer, 

with negative predictive values ranging 

from 67% to 100%.[14–16] This allows 

us to counsel patients diagnosed with 

low-grade and low-volume disease and 

no visible lesions on MRI who are seek-

ing active surveillance on the low likeli-

hood of presenting with clinically signif-

icant prostate cancer. MRI is also useful 

in risk stratifi cation and diagnosing 

clinically signifi cant cancer, determined 

primarily by International Society for 

Urological Pathology grade on biopsy 

specimen, which is crucial in counseling 

patients on  best treatment options. 

In a study by Stamatakis et al, 85 pa-

tients who were active surveillance can-

didates according to Epstein criteria un-

derwent confi rmatory MRI/ultrasound 

fusion targeted biopsy and systematic 

biopsy, after which 29% (25 patients) no 

longer met the active surveillance proto-

col criteria.[17] Similarly, in a study by 

Hu et al, confi rmatory fusion biopsy for 

men on active surveillance resulted in 

reclassifi cation of 36% of patients. Men 

presenting with higher-grade lesions on 

MRI (grades 4 and 5) were 3 times more 

likely to be reclassifi ed (odds ratio, 3.2; 

95% CI, 1.4–7.1; P = .006).[18]

In a recent study published by Recabal 

et al, 206 patients with Gleason 3+3=6 

disease who were active surveillance can-

didates underwent MP-MRI and target-

ed biopsy. The researchers reported that 

66% of patients presented with regions 

of interest on their MRI, and 37% were 

subsequently reclassifi ed upon biopsy.

[19] The effi cacy of MP-MRI with tar-

geted biopsy has been confi rmed by other 

studies that have shown that two-thirds 

of patients on active surveillance harbor 

suspicious lesions on MRI, and this in-

creases their likelihood of presenting with 

clinically signifi cant prostate cancer on 

repeat biopsy.[20,21] It has been estab-

lished that MRI improves the diagnostic 

yield of intermediate- and high-risk pros-

tate cancer by using a targeted approach. 

This has been of use in identifying safe 

candidates for active surveillance proto-

cols, and the use of MRI has been shown 

to increase the confi dence and use of ac-

tive surveillance.[22] However, it must be 

noted that current data support its use as 

an adjunct to a standard diagnostic ap-

proach. 

FIGURE Proposed Flow Diagram for Prostate MP-MRI.

MP = multiparametric; PSA = prostate-specific antigen; TRUS = transrectal ultrasound.
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a known T790M mutation with brain or 

other symptomatic disease progression. 

This was largely based on the results of 

the phase II AURA2 trial, which demon-

strated a disease control rate of 92%, 

with median progression-free survival of 

8.6 months, in patients who progressed 

on previous EGFR TKI therapy.[9] The 

NCCN guidelines were recently updated 

to include osimertinib (category 1 rec-

ommendation) in previously untreated 

patients with metastatic NSCLC harboring 

any sensitizing EGFR mutation based on 

the FLAURA trial results.[11] Despite 

activity in T790M–mutated disease, 

recent evidence suggests resistance to 

third-generation TKIs can develop after 6 

to 17 months via C797S mutation, causing 

loss of TKI covalent binding site.[9] Still, 

osimertinib remains the standard of care 

for NSCLC harboring a T790M mutation.  

Outcome of This Case

Once a T790M mutation was confi rmed 

via RFLP testing, osimertinib was started 

on 05/13/18. Since that time, the patient is 

doing well and tolerating therapy, without  

any signifi cant adverse effects. Repeat CT 

scans following completion of 4 months 

of therapy show that she is currently 

responding to therapy, with an overall 

reduction in tumor burden, consistent 

with stable disease. �
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Prostate MRI Interpretation 

Learning Curve

Despite prostate MRI being used world-

wide, achieving accurate, consistent inter-

pretations continues to be a challenge. PI-

RADS has been of great value in unifying 

criteria and standardizing terminology.[1] 

However, it is still a work in progress. 

There is limited literature evaluating the 

learning curve of radiologists and how 

to best implement this technology in the 

clinic. Despite this, there is consensus 

that there should be a multidisciplinary 

effort between urologists, radiologists, 

and pathologists to enhance image in-

terpretation and utilization in order to 

achieve the most accurate biopsy re-

sults. It appears that the best outcomes 

are achieved when the radiologist is 

exposed to a high volume of cases, but 

also has access to both direct feedback 

from more experienced colleagues and 

the patient’s pathology results, as well as 

through direct participation in focused 

educational initiatives, such as multidis-

ciplinary tumor boards to enhance the 

interpretation of prostate MRI images. 

Summary

MP-MRI is the preferred imaging modality 

for prostate anatomy and for risk assess-

ment of prostate cancer. It has proven to 

be useful in the setting of prior negative 

biopsies, diagnosis of clinically signifi -

cant disease, and risk characterization of 

possible active surveillance candidates. 

Growing evidence supports its superior 

detection of clinically signifi cant disease 

in biopsy-naive patients with elevated 

PSA levels. However, care must be taken 

since the implementation of the MRI/

targeted biopsy approach requires a mul-

tidisciplinary effort, in order to provide 

appropriate quality and interpretation of 

images, as well as an effective biopsy to 

ensure optimal results. One major issue 

that remains is its high cost, which may 

improve once the technology becomes 

more available and more physicians be-

come profi cient in the associated biopsy 

techniques. �
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MEET OUR EXPERT

Joseph A. Sparano, MD

Results from the fi rst clinical 

trial to incorporate a gene ex-

pression assay—which may 

potentially facilitate clinical 

decisions in women with ear-

ly-stage breast cancer—were 

recently published in the New 

England Journal of Medicine 

in July.[1] The trial, known as 

the Trial Assigning Individual-

ized Options for Treatment, or 

TAILORx, examined adjuvant 

therapy for early-stage, estro-

gen receptor (ER)-positive, 

human epidermal growth fac-

tor receptor 2 (HER2)-nega-

tive breast cancer. 

Q: 
First, can you 
describe the design 

of the study, the treatment 
arms, and how this 21-
gene expression assay was 
incorporated into the trial?

DR. SPARANO: TAILORx is the 

largest cancer treatment trial 

ever conducted. It was spon-

sored by the National Can-

cer Institute, and the primary 

purpose of the trial was to 

integrate the 21-gene assay 

called Oncotype DX into the 

clinical decision-making pro-

cess or paradigm for patients 

with early-stage breast cancer, 

based on what we knew at the 

time about the prognostic and 

predictive information that the 

assay told us. We designed the 

trial to address the questions 

that remained unanswered at 

that time, including the potential 

benefi t of adjuvant chemothera-

py and how to manage patients 

with a midrange recurrence 

score on the 21-gene panel assay. 

The target population in-

cluded patients with ER-pos-

itive, HER2-negative, axillary 

node–negative breast can-

cer. Together, this represents 

about 50% of all breast can-

cers and 8% of all cancers in 

the United States. Adjuvant 

chemotherapy is typically rec-

ommended for women who 

have ER-positive breast can-

cer with a tumor of at least 1 

mm, according to a prior po-

sition statement issued by the 

National Institutes of Health 

in 2000. This was based on 

prior evidence indicating that 

even patients who had a rel-

atively low risk of recurrence 

could potentially benefi t from 

adjuvant chemotherapy. What 

we embarked upon in the trial 

was to take patients who met 

established clinical criteria for 

a recommendation, or who at 

least should be considered for 

adjuvant chemotherapy in ac-

cordance with National Com-

prehensive Cancer Network 

guidelines, and to either assign 

or randomize their treatment 

based on their Oncotype DX 

recurrence score. Patients who 

had a recurrence score of 10 

or less (17%), which is con-

sidered low or very low, were 

assigned to endocrine therapy 

alone and followed. Those 

with a recurrence score of 

26 or higher (15% to 20%), 

which is considered high, 

were assigned to chemother-

apy plus endocrine therapy. 

The remaining two-thirds of 

patients who had a recurrence 

score between 11 and 25 were 

assigned to either chemother-

apy plus endocrine therapy 

(standard arm) or endocrine 

therapy alone (experimental 

arm). The trial was designed to 

determine whether endocrine 

therapy alone was inferior or 

noninferior to chemotherapy 

plus endocrine therapy. 

Joseph A. Sparano, 

MD is a Professor of 

Medicine and Obstetrics, 

Gynecology, and Women’s 

Health, Albert Einstein 

College of Medicine, New 

York, New York, and 

Associate Chairman 

for Clinical Research, 

Department of Oncology, 

Montefi ore Medical Center, 

New York, New York

Gene Expression Assays in 
Early-Stage Breast Cancer
Dr. Sparano discusses the implications of TAILORx, the 
fi rst trial to use Oncotype DX in clinical decision making.
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Q: 
What are the key 
results of this 

trial, and was anything 
particularly surprising?

DR. SPARANO: The key results 

were as follows: in 2015, we 

reported in the New England 

Journal of Medicine that pa-

tients with a low recurrence 

score (defi ned in the study as 

between 0 and 10) had a 1% 

risk of recurrence at 5 years 

with endocrine therapy alone. 

Obviously, this indicates that 

these patients would be unlike-

ly to benefi t from chemother-

apy, and this information was 

integrated into the 8th edition 

of the American Joint Com-

mittee on Cancer staging and 

prognostic staging beginning in 

January of this year. Updated 

results from this most recent 

analysis indicated that at 9 

years, there was about a 3% 

distant recurrence rate. Again, 

this confi rms that chemother-

apy is unlikely to benefi t this 

population. 

The second major fi nding, 

which involved the prima-

ry endpoint of invasive dis-

ease–free survival, was that 

endocrine therapy was not 

inferior to chemotherapy in 

patients who had an Onco-

type DX recurrent score of 

11 to 25, with very similar 

clinical outcomes at 5 years 

and 9 years. At 9 years, the 

rate of invasive disease–free 

survival was 83.3% in the 

endocrine therapy arm and 

84.3% in the chemothera-

py/endocrine therapy arm, 

which was not signifi cantly 

different. There were also 

similar rates of local, region-

al, and distant recurrence at 

9 years, so the study did meet 

its primary endpoint. 

One of the fi ndings that 

was of some surprise was 

that there was an interaction 

between age and potential 

chemotherapy benefi t. For 

example, a woman age 50 

or younger who had a recur-

rence score between 21 and 

25 did derive some benefi t 

from chemotherapy. Specifi -

cally, there was about a 7% 

difference in distant recur-

rence rates at 9 years for pa-

tients who received chemo-

therapy, so some benefi t was 

seen in this age group in the 

21-to-25 score group. In the 

overall group, however, there 

was no benefi t, and, certainly, 

there was no benefi t in wom-

en over the age of 50 who had 

a recurrence score of between 

11 and 25.  

Q: 
Will the results alter 
the way clinicians 

and their patients make 
decisions about which 
adjuvant therapy to use?

DR. SPARANO: I think at this 

point, clinicians can make 

decisions and treatment rec-

ommendations with a much 

higher level of evidence—really, 

an unprecedented amount of 

evidence—and we have a 

greater degree of precision than 

we’ve ever had. 

One of the key differences 

in TAILORx vs previous tri-

als was how recurrent score 

ranges were defi ned. For 

example, in the TAILORx 

study, we defi ned low as a 

score of 0 to 10 rather than 

0 to 17; this is the group of 

patients who were assigned 

to endocrine therapy alone, 

and we did that because we 

wanted to be absolutely sure 

that we were not undertreat-

ing these patients. Patients 

who had a recurrence score 

of between 11 and 25 were 

defi ned as midrange, while 

the intermediate recurrence 

score range was originally 

defi ned as between 18 and 

30. The reason we made this 

change was also to make sure 

that we were not undertreat-

ing patients who would or 

would not be randomized 

to chemotherapy/endocrine 

therapy. 

The 10-year distant re-

lapse–free survival rate of 

about 5% observed in the 

National Surgical Adjuvant 

Breast and Bowel Project (NS-

ABP) B-20 trial—the original 

trial in which patients were 

randomized to chemothera-

py/endocrine therapy or en-

docrine therapy alone—was 

irrespective of chemother-

apy use for patients with a 

recurrence score between 11 

and 25 and turned out to be 

almost identical to what we 

observed in TAILORx. This 

supported our decisions re-

garding changing the recur-

rence score ranges that we 

used in TAILORx compared 

with the ranges that were ini-

tially defi ned as low, interme-

diate, or high. 

Q: Are there any other 
details from the 

trial that you think are 
particularly important that 
may be overlooked from 
just reading the trial result 
publication? Can any 
results be interpreted in 
different ways by different 
clinicians?

DR. SPARANO: I think one of the 

most important and misunder-

stood aspects of the trial relates 

to what I described earlier. By 

this, I mean the recurrence 

score ranges we used in the 

TAILORx trial compared with 

the ranges that were initially 

reported in the NSABP B-14 

validation study conducted 

in patients with ER-positive, 

Are these trial results particularly 
practice-changing? 

DR. SPARANO: I think practice has already changed since the 
introduction of this assay to clinical practice in 2004. There 
has defi nitely been a decline in the use of chemothera-
py, largely in patients who had a recurrence score in the 
lower range of this study. For those who had a recurrence 
score in the middle range, which was the group that was 
randomized in this study, there was still some variability in 
chemotherapy use, but chemotherapy use had declined. 
What this study did, however, was provide much more de-
fi nitive information about potential benefi t or lack of benefi t 
in patients who had a midrange recurrence score.

KEY QUESTION
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node-negative disease treated 

with 5 years of tamoxifen, and 

in the NSABP B-20 trial, in 

which patients with ER-pos-

itive, node-negative disease 

were randomized to receive 

chemotherapy plus tamoxifen 

or tamoxifen alone. When 

we designed the trial back in 

2004 and 2005, we actually 

re-analyzed the B-20 data us-

ing these different recurrence 

score cutoffs, defi ning a score 

of 11 to 25 as midrange, and 

we did that for several reasons. 

First, the original B-20 cohort 

included patients who had 

HER2-positive disease, about 

12% of the population. Almost 

all of these patients have a high 

recurrence score. Since we were 

designing this trial exclusively 

for a HER2-negative popula-

tion, we needed to adjust the 

recurrence score ranges to 

actually refl ect the population 

to whom we were offering the 

trial. This was one of the rea-

sons that we dialed down the 

recurrence score at the upper 

range of a high score from 31 

or higher to 26 or higher. That 

was a key point. Plus, when 

we analyzed the B-20 data, we 

found a similar chemothera-

py benefi t for both of these 

ranges. A similar benefi t from 

chemotherapy was also seen 

after excluding HER2-positive 

patients, regardless of whether 

the high score cutoff was 26 

or higher or 31 or higher. 

And, fi nally, if a score of 26 

or higher was used as the high 

score cutoff point rather than 

31 or higher, more patients 

who could potentially benefi t 

from chemotherapy will be 

captured, therefore minimizing 

the potential for chemotherapy 

undertreatment. I think that 

this is one of the most critical 

and misunderstood issues 

about the trial. In addition, I 

think the results of the trial 

will change the definitions 

of low-, intermediate-, and 

high-risk scores. Eventually, 

I think the recurrence score 

will become more or less a 

binary test used to identify a 

group of patients who have 

a high recurrence and will 

benefi t from chemotherapy, 

as well as those with a low or 

intermediate score who won’t 

benefi t from chemotherapy. 

Q: 
Lastly, in the context 
of this trial, do you 

think the way the 21-gene 
expression assay is utilized 
in the clinic has evolved?

DR: SPARANO: Yes, absolutely. I 

think the next potential ap-

plication is expanding the use 

of this assay to patients who 

have node-positive disease. 

This has already been tested in 

the RxPONDER trial, which 

enrolled patients with 1 to 3 

positive axillary nodes and 

ER-positive, HER2-negative 

disease. Individuals with a 

recurrence score of 25 or 

lower were randomized to 

chemotherapy plus endocrine 

therapy, the standard arm, or 

endocrine therapy alone, the 

experimental arm. The trial 

has been completed and we are 

awaiting the results. However, 

some early evidence from the 

prospective Plan B trial is that 

women with a recurrence 

score of 11 or less with up 

to 3 involved axillary lymph 

nodes do well with endocrine 

therapy alone, suggesting 

that some women with small-

volume–disease involving one 

axillary node may be spared 

chemotherapy.  

Other ongoing trials are 

integrating other gene ex-

pression assays into clinical 

decision making, and their 

results will also be import-

ant. Lastly, ongoing efforts 

to develop tools that inte-

grate information from both 

the recurrence score—which 

captures both prognostic and 

predictive information—and 

clinical and pathologic fea-

tures such as age, tumor size, 

and grade, may be able to 

provide more accurate and 

refi ned estimates for prog-

nosis (risk of recurrence with 

endocrine therapy alone) and 

prediction (chemotherapy 

benefi t when chemotherapy 

is added to endocrine thera-

py). I think that we will see 

these tools becoming avail-

able in the near future. One 

such tool, called the RSPC 

(Recurrence Score-Patholo-

gy-Clinical), is available right 

now. This is an online tool 

for providers available on 

the Genomic Health website, 

and it allows clinicians to 

plug in the recurrence score, 

as well as age, tumor size, and 

tumor grade, to help provide 

patients with more accurate 

estimates about their indi-

vidual risk of recurrence. A 

revision of this tool is being 

developed now, and it may 

be able to provide predictive 

information regarding che-

motherapy benefi t. �

FINANCIAL DISCLOSURE: The 
author has no signifi cant fi nancial 
interest in or other relationship with 
the manufacturer of any product or 
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“In line with other breast cancer treatment modalities, the application 

of chemotherapy is becoming increasingly individualised, and 

over-treatment avoided wherever possible. To this end, international 

guidelines recommend inclusion of gene expression analysis in 

risk stratifi cation and decision-making in prescription of adjuvant 

systemic therapy.”

 – McVeigh TP et al. Eur J Cancer. 2014;50:2763-70.

Go to cancernetwork.com/breast-gene-expression-assays 
to listen to our podcast interview with Dr. Sparano.
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Approaching Use of CDK4/6 Inhibitors
in Metastatic HR+, HER2- Breast Cancer

Jennifer Weiss, MD, Anosheh Afghahi, 
MD, Elena Shagisultanova, MD, PhD, 
and Jennifer R. Diamond, MD

An otherwise healthy 
58-year-old woman with 
a history of breast cancer 
presents to the clinic with 

newly diagnosed metastatic disease. Nine 
years prior, she received a diagnosis of 
left-sided, stage IIIA (T2N2M0), grade 
1 infi ltrating lobular carcinoma (ILC). 
She was premenopausal at the time. Her 
original breast biopsy revealed ILC, with 
estrogen receptor (ER) positivity (44%), 
progesterone receptor (PR) negativity, and 
human epidermal growth factor receptor 
2 (HER2) negativity by fl uorescence in situ 
hybridization (FISH). Left mastectomy was 
completed, and an axillary lymph node 
dissection showed a 4.0-cm tumor and 
6/12 positive axillary nodes. Postoperative 
staging with PET/CT showed no evidence of 
distant metastatic disease. She completed 
6 cycles of adjuvant docetaxel, doxorubi-
cin, and cyclophosphamide chemotherapy 
followed by postmastectomy chest wall and 
regional nodal radiation, and was started 
on tamoxifen. A contralateral risk-reducing 
mastectomy and bilateral salpingo-oopho-
rectomy were completed about 1 year after 
diagnosis. The patient stopped her adjuvant 
tamoxifen after approximately 1 year due to 
side effects and loss of health insurance.

Recently, the patient developed in-

Which of the following represents the best initial 

systemic treatment for this patient?

A. Letrozole + palbociclib

B. Letrozole alone

C. Fulvestrant + abemaciclib

D. Capecitabine

FIGURE CT of the Abdomen and Pelvis With Contrast. A large amount of 
ascites and segmental thickening of the distal transverse colon, later revealed to 
be metastatic breast cancer, are visible.

TURN TO PAGE 514 for the answer and a discussion of this case by experts.

THE 
CASE

SERIES EDITOR
E. David Crawford, MD

This case reviews the proper use of initial systemic therapy with the three 
FDA-approved CDK4/6 inhibitors: palbociclib, ribociclib, and abemaciclib.

creasing abdominal pain, bloating, 
and constipation with smaller-caliber 
stools. Abdominal CT showed a mass 
in the transverse colon with ascites and 
peritoneal nodularity (Figure). No ob-

vious liver metastasis or cirrhosis were 
present. Colonoscopy was attempted, 
but the stricture resulting from the 
colon mass was unable to be traversed. 
A palliative exploratory laparotomy with 
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subtotal colectomy was performed due 
to impending complete obstruction. The 
pathology report revealed infi ltration of 
poorly differentiated carcinoma—most 
consistent with breast primary—in the 
sampled small intestine, large intestine, 
appendix, and mesentery. Margins were 
positive. Immunologic stains were positive 
for mammaglobin, GATA binding protein 
3 (GATA-3), and cytokeratin 7 (CK7). The 
sample was positive for ER (3+, 90%) and 
PR (3+, 5%) but negative for HER2. Fol-
lowing surgery, the patient’s normal bowel 
function returned, and she was referred 
to oncology for treatment of her newly 
diagnosed metastatic breast cancer. 

Discussion

This case involves a postmenopausal wom-

an with a history of ILC who has newly 

diagnosed ER/PR-positive, HER2-negative 

metastatic breast cancer, with disease that 

has spread to the gastrointestinal tract. She 

is presenting for initial systemic therapy. 

Breast cancer is the most common 

cancer diagnosed in women in the Unit-

ed States; about 60% to 70% of cases 

are hormone receptor (HR) positive.[1] 

While infi ltrating ductal carcinoma (IDC) 

is the dominant histologic breast can-

cer subtype, ILC represents about 10% 

to 15% of cases.[2] As illustrated in this 

case, ILC has unique patterns of potential 

metastatic recurrence with more frequent 

involvement of the gastrointestinal tract, 

gynecologic organs, and peritoneum com-

pared to IDC.[3] Systemic treatment of 

ILC does not differ from that of IDC at 

present, and therapy in the metastatic set-

ting should be based on the patient’s HR 

and HER2 status. 

The preferred fi rst-line treatment of 

metastatic HR-positive, HER2-negative 

breast cancer is endocrine therapy, un-

less the patient has impending visceral 

crisis.[4,5] For postmenopausal women 

with no prior endocrine therapy and 

metastatic disease, the current Nation-

al Comprehensive Cancer Network 

(NCCN) guidelines recommend either 

an aromatase inhibitor (AI) such as 

anastrozole; tamoxifen, a selective ER 

modulator; fulvestrant, a selective ER 

downregulator; or a combination of a 

cyclin-dependent kinase (CDK) 4/6 in-

hibitor with an aromatase inhibitor.

If single-agent endo-

crine therapy is desired, 

an AI or fulvestrant is 

preferred over tamoxifen 

based on reduced time 

to progression.[6,7] The 

FALCON trial compared 

fulvestrant vs the nonste-

roidal AI (NSAI) anas-

trozole in patients with 

HR-positive, HER2-nega-

tive advanced breast can-

cer in the fi rst-line setting. 

Progression-free survival 

(PFS) was signifi cantly improved in 

the fulvestrant arm compared with the 

anastrozole arm, further supporting the 

use of fulvestrant (16.6 months vs 13.8 

months; hazard ratio [HR], 0.797; 95% 

CI, 0.637–0.999; P = .0486).[8]

While single-agent endocrine ther-

apy remains an option for some pa-

tients, adding CDK4/6 inhibitors to 

NSAIs markedly increases the PFS in 

patients with metastatic HR-positive, 

HER2-negative breast cancer in the 

fi rst-line setting.[9] The CDK4/6-cyclin 

D-retinoblastoma (RB) pathway func-

tions as a critical checkpoint for cell cy-

cle progression and is particularly active 

in HR-positive breast cancer.[10] CDK 

4 and 6 bind to D-type cyclins to form 

an active complex, which phosphor-

ylates the RB protein, resulting in the 

release of the E2F transcription factor. 

This leads to cellular transition from G1 

(pre-DNA synthesis) to the S (DNA syn-

thesis) phase of the cell cycle, allowing 

cell cycle progression.[11] Cyclin D is a 

transcriptional target of the ER and can 

be upregulated by ER signaling and the 

MAPK-ERK and PI3K-AKT signaling 

pathways.[12] In HR-positive breast 

cancer, RB function is generally retained, 

making CDK4/6 inhibition effective at 

stopping cell cycle progression.[13] 

In the fi rst-line setting, three CDK4/6 

inhibitors—palbociclib, ribociclib, and 

abemaciclib—are all approved by the 

US Food and Drug Administration 

(FDA) in combination with NSAIs based 

on the results of the phase 

III PALOMA-2, MONA-

LEESA-2, and MON-

ARCH-3 trials, respec-

tively. PALOMA-2 was a 

double-blind randomized 

clinical trial that enrolled 

666 postmenopausal pa-

tients with HR-positive, 

HER2-negative advanced 

breast cancer. Patients 

were randomized to letro-

zole plus palbociclib or 

letrozole plus placebo; the 

primary endpoint was PFS. Signifi cant 

improvement in median PFS was seen 

at 14.4 months with letrozole-placebo 

and at 24.8 months with letrozole-pal-

bociclib (HR, 0.58; 95% CI, 0.46–0.72; 

P < .001).[14] Improved PFS was seen 

in all subgroups, including those with 

visceral metastasis (HR, 0.63; 95% CI) 

and lobular carcinoma (HR, 0.46; 95% 

CI), which is relevant to this case. Over-

all survival data are not yet available 

for PALOMA-2, MONALEESA-2, or 

MONARCH-3.

The MONALEESA-2 trial also 

enrolled patients with HR-positive, 

HER2-negative advanced breast cancer 

without prior systemic treatment for 

metastatic disease. Participants were 

randomized to letrozole plus ribociclib 

or letrozole plus placebo.[15] As with 

the PALOMA-2 trial, this study also 

found an increase in the primary end-

point of PFS in the letrozole plus ribo-

CORRECT ANSWER: A. Letrozole + palbociclib

Continued from page 513

IN PRACTICE

Data from the 
MONALEESA-7 
trial support the 
use of CDK4/6 

inhibitors in 
premenopausal 

women.
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ciclib arm compared with the letrozole 

plus placebo arm (25.3 months vs 16.0 

months; HR, 0.568; 95% CI, 0.457–

0.704; P = 9.63 × 10-8).[16] No sub-

group analysis was available for patients 

with ILC. In MONARCH-3, patients 

were randomized to abemaciclib or pla-

cebo plus either anastrozole or letrozole.

[17] PFS was signifi cantly longer in the 

abemaciclib-NSAI arm compared with 

the NSAI-alone arm (HR, 0.540; 95% 

CI, 0.418–0.698; P < .0001). Follow-up 

analysis found median PFS to be 14.8 

months and 28.2 months for the place-

bo-NSAI arm and the abemaciclib-NSAI 

arm, respectively.[18]

Beyond their fi rst-line indications, pal-

bociclib, ribociclib, and abemaciclib are 

all FDA-approved in combination with 

fulvestrant as second-line therapy based 

on signifi cant improvements in PFS seen 

in the PALOMA-3, MONALEESA-3, 

and MONARCH-2 trials.[19-21] Ad-

ditionally, the MONALEESA-3 trial in-

cluded patients with up to one prior line 

of endocrine therapy in the advanced 

setting and led to the recent approval 

of ribociclib and fulvestrant in the fi rst-

line setting. Data also support the use 

of CDK4/6 inhibitors in premenopaus-

al women. Namely, the MONALEE-

SA-7 trial showed an increased PFS in 

premenopausal women with advanced 

HR-positive breast cancer with riboci-

clib plus goserelin and either tamoxi-

fen or a NSAI.[22] Finally, abemaciclib 

is unique in its single-agent activity in 

heavily pretreated patients and in those 

with brain metastasis.[23,24] 

In summary, palbociclib, ribociclib, 

and abemaciclib all signifi cantly pro-

long PFS when added to an NSAI in the 

fi rst-line setting. Overall survival data 

are not yet available, and extensive sub-

set analysis has not revealed a predictor 

of response beyond HR positivity.[25] 

Response rates are high for combination 

therapy with a CDK4/6 inhibitor, and 

this treatment may be considered in pa-

tients with symptomatic visceral disease. 

The decision on which CDK4/6 in-

hibitor to use for an individual patient 

should be based on the unique features 

of these agents, including their side effect 

profi les. The most common dose-limit-

ing toxicity seen with palbociclib and 

ribociclib is neutropenia. In the PALO-

MA-2 trial, 66.4% of patients on pal-

bociclib developed grade 3 or 4 neutro-

penia compared with 1.4% of patients 

in the placebo group.[14] Febrile neu-

tropenia was uncommon. Administra-

tion of palbociclib or ribociclib requires 

complete blood count monitoring, and 

dose modifi cations may be necessary. 

QT interval prolongation has been re-

ported with ribociclib (3.3% of patients 

in MONALEESA-2), and electrocardi-

ography monitoring is recommended. 

Abemaciclib results in less neutrope-

nia, with only 21.1% of patients hav-

ing grade 3 or 4 neutropenia compared 

with 1.2% of patients taking placebo in 

the MONARCH-3 trial.[17] Diarrhea is 

the most common dose-limiting toxicity 

of abemaciclib: 81.3% of patients de-

veloped diarrhea compared with 29.8% 

of those taking placebo. However, most 

experienced grade 1 (44.6%) or grade 

2 diarrhea (27.2%), while only 9.5% 

experienced grade 3 and no patients ex-

perienced grade 4. Increased thrombo-

embolic events have also been observed 

with abemaciclib (4.9% vs 0.6% with 

placebo). 

Based on these new trials, letrozole 

and palbociclib (Answer A) is the rec-

ommended fi rst-line treatment for this 

patient with postmenopausal, HR-pos-

itive, HER2-negative metastatic breast 

cancer rather than endocrine therapy 

alone (Answer B). Specifi cally, the PALO-

MA-2 trial, including the lobular carci-

noma and visceral metastasis subgroup 

analysis, demonstrated increased PFS 

with letrozole and palbociclib. Given the 

patient’s recent colectomy, the side effect 

profi le of palbociclib is more desirable 

than that of abemaciclib, which includes 

increased risk of severe diarrhea. Com-

bination therapy with ribociclib and 

letrozole is another reasonable option 

for our patient. Currently, fulvestrant 

and abemaciclib (Answer C) is approved 

only as second- or third-line therapy 

based on the results of the PALOMA-3 

trial discussed previously, making this 

answer choice incorrect. Chemotherapy, 

such as capecitabine (Answer D), is not 

recommended for fi rst-line treatment of 

metastatic HR-positive breast cancer, 

since the patient is not in visceral crisis. 

Outcome of This Case

The patient was started on letrozole and 

palbociclib for initial treatment of her 

HR-positive, HER2-negative metastatic 

breast cancer. She is still receiving treat-

ment and is being monitored for disease 

progression. �
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Introduction

Before the era of modern pharmaceuticals, 

plants were the major source of medicine. 

Today, herbal products are classifi ed as 

“dietary supplements” under the Dietary 

Supplement Health and Education Act 

(DSHEA), and are used as part of a com-

plementary health approach by many 

in the United States.[1] Compared with 

healthy populations, cancer patients 

appear to be more frequent users of these 

supplements.[2,3] The majority employ 

them as adjuncts to chemotherapy or other 

cancer treatments to alleviate symptoms 

and to prevent recurrence. In addition, 

cancer survivors have reported greater 

use, with one-third having taken herbs.

[4] This use is driven by specifi c health 

beliefs and as recommended by families 

and healthcare providers.[5,6] Herbal 

products typically are considered “natu-

ral” and “safe” compared with invasive 

treatments.

These products, however, are not 

regulated as drugs by the US Food and 

Drug Administration (FDA).[7] Poor 

manufacturing practices, lack of stan-

dardization, varied amounts of active 

ingredients, product contamination, 

and serious herb-drug interactions have 

been reported.[8] In this article, we fo-

cus on “herbs” used by cancer patients 

and survivors. These products are de-

rived from botanical sources used as tra-

ditional medicine, dietary supplements, 

food, or spices. 

Herb-Drug Interactions

Herb-drug interactions started appearing 

in the literature in the 1980s, when reports 

described the interactions of St. John’s wort 

and grapefruit juice with several prescrip-

tion drugs. Despite increasing concerns, the 

term “herb-drug interactions” was only 

introduced as a Medical Subject Headings 

(MeSH) term in 2004. It was defi ned as 

“the effect of herbs, other plants, or plant 

extracts on the activity, metabolism, or 

toxicity of drugs.”  

To fully appreciate the clinical impact, 

both the drug and the herb must be stud-

ied together in humans. Very few herbs 

and drugs have been studied in this way, 

Herb-Drug Interactions 

in Cancer Care

K. Simon Yeung, PharmD, LAc, Jyothirmai Gubili, MS, and Jun J. Mao, MD, MSCE

ABSTRACT: Herbs have served as medicine throughout human 

history. Since the passage of the Dietary Supplement Health and 

Education Act (DSHEA), inconsistent regulatory practices have 

resulted in widespread, indiscriminate use of herbal supplements. 

Available data indicate that cancer patients use these products (along 

with standard treatments) more often than the general population. 

The reasons cited for such use include improving health, reducing 

the risk of recurrence, and reducing the side effects of cancer 

treatments. Herbs, however, contain biologically active compounds 

and can potentially interact with prescription medications, including 

chemotherapy drugs. We describe the mechanisms via which 

these interactions may occur, as divided into pharmacokinetics and 

pharmacodynamics. We highlight four popular herbs and a medicinal 

mushroom commonly used by cancer patients—turmeric, green tea, 

ginger, ashwagandha, and reishi mushroom—along with reports of 

their interactions with standard drugs. We conclude by emphasizing 

the need to inform patients and physicians about herb-drug 

interactions and how to advise patients on appropriate use of herbal 

supplements to minimize the risk for interactions.

Donald I. Abrams, MD, discusses 

how to individualize therapy with 

herbal products on page 517.
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however, and much of the current knowledge rests on data 

from in vitro, animal, and in silico models. Therefore, under-

standing the mechanisms of interaction is crucial in predict-

ing the clinical effects. 

The basic mechanisms of herb-drug interactions are simi-

lar to other drug interactions. They can be divided into phar-

macokinetics, which describe how herbs can infl uence the 

absorption, distribution, metabolism, and excretion of other 

drugs; and pharmacodynamics, which defi ne how herbs can 

alter the actions of other drugs when used concurrently.   

Pharmacokinetic Studies

Studies of pharmacokinetics focus on the actions of microsomal 

enzymes of the cytochrome P450 (CYP) family and membrane 

transporters such as P-glycoprotein (P-gp), which play important 

roles in the absorption and metabolism of many prescription 

drugs. Compounds derived from botanicals are known to in-

terfere with CYP enzymes and transporters, thereby affecting 

the way substrate drugs are metabolized. Early studies found 

that furanocoumarins from the rind of grapefruit irreversibly 

bind with CYP3A4, resulting in a sevenfold increase in the 

intestinal absorption of simvastatin.[9] Among the drugs used 

in cancer care, grapefruit juice can increase the blood levels of 

cyclosporine by 38%, tacrolimus by 110%, and oxycodone 

by 67%.[10]

Another compound, hyperforin, is a major constituent of 

St. John’s wort, an herb commonly used to treat depression. 

It induces both CYP and P-gp by activating the pregnane 

X receptor.[11] Studies in humans show that it can reduce 

the blood levels of irinotecan, a major CYP3A4 and P-gp 

substrate, by 40% when used concomitantly.[12] Tyrosine 

kinase inhibitors such as imatinib, osimertinib, and lapatinib, 

as a group, are also major CYP3A4 substrates.[13] Dose ad-

justments may be required when they are used concomitantly 

with another drug or herb that is a strong inducer or inhibitor 

of the CYP3A4 enzyme. Tamoxifen is another widely used 

medication that relies on CYP2D6 and CYP3A4 to be me-

tabolized to its active form. Herbs that inhibit these enzymes 

can lower the drug’s effi cacy. Genetic polymorphisms may 

also play a role in drug metabolism.

Pharmacodynamic Interactions

These comprise the interactions between drugs and herbs 

resulting in changes in their physiologic effects. In cancer care, 

medications that are prone to pharmacodynamic interactions 

include chemotherapeutic agents, anticoagulants, hormones, 

and immunosuppressive agents.

Chemotherapeutic agents vs herbs with 
antioxidant properties
As a class, chemotherapeutic agents have the potential to interact 

Donald I. Abrams, MD

Botanicals: Weighing 
Patients’ Individualized 
Needs is Best

The use of complementary therapies is one way 
that cancer patients can empower themselves 
during their course of treatment. Rather than a 

blanket proscription against use of all supplements 
during treatment, it is best to keep each patient’s goals 
of care in mind when discussing the use of botanicals. 
If the goal is to cure the patient’s cancer or treatment 
is being given adjunctively to decrease the risk of 
recurrence, delaying most botanicals until after active 
treatment seems prudent. That said, while Yeung and 
colleagues caution against use of the reishi mushroom, 
a large body of literature, mostly from Asia, suggests 
that mushrooms are safe and effective to combine with 
both radiation and chemotherapy during active cancer 
therapy (See NCI’s PDQ Cancer Information Summaries: 
Integrative, Alternative and Complementary Thera-
pies). However, because of their immune-enhancing 
potential, I recommend against their consumption by 
patients with lymphoproliferative malignancies or those 
on immunotherapies. This caution is based totally on 
theoretical concerns, without supporting evidence from 
the literature to date. 

If treatment is palliative and cure is not likely, allowing 
the patient to experience some sense of control through 
judicious use of supplements during treatment seems 
acceptable. I am often faced with patients bringing in a 
shopping bag full of supplements that have been rec-
ommended to them. If they seem wedded to a regimen 
they are currently taking, trying to dissuade them seems 
inappropriate. If some of their botanicals seem unsafe 
or excessively expensive, I will advise they consider 
discontinuing those. Patients are frequently advised, 
most often by radiation oncologists, to eat only white 
foods. Although it is wise to avoid potent antioxidant 
supplements—vitamin C, vitamin E, and coenzyme 
Q10—during radiation and chemotherapy, eating 
antioxidant-rich foods is generally regarded as safe.

D
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Dr. Abrams is an Oncologist at Zuckerberg San Francisco 

General Hospital; Integrative Oncologist, UCSF Osher Center for 

Integrative Medicine; and Professor of Clinical Medicine, University 

of California, San Francisco
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with many herbs, but their interactions 

with herbs that possess antioxidant activity 

have drawn much attention. Drugs such 

as anthracyclines, platinum compounds, 

and alkylating agents generate free radicals 

for their cytotoxic effects. Theoretically, 

antioxidants may render these drugs less 

effective. Reviews of studies, however, 

showed mixed results that suggest a poten-

tial for reducing toxicities but no impact 

on survival times.[14,15] The variation 

in forms and dosages of antioxidants and 

chemotherapy drugs used may contribute 

to the differences in these fi ndings.

Some also argue that antioxidants can 

help minimize chemotherapy-induced 

adverse effects. Studies in which low-

dose antioxidants were used following 

chemotherapy suggest that they may 

reduce toxicity and prolong survival.

[16] Unlike prescription drugs such as 

amifostine and mesna, however, which 

can protect organs by neutralizing free 

radicals, no defi nitive data exist to show 

that antioxidant supplements can selec-

tively protect the healthy tissues without 

reducing the cytotoxic effects of chemo-

therapy drugs. Until conclusive evidence 

becomes available, oncologists should 

advise patients to avoid supplements, 

including herbs, with antioxidant effects 

during cancer treatment.[17]

Anticoagulants vs herbs that 
have anticoagulant effects
Anticoagulants are commonly used to pre-

vent deep vein thrombosis and pulmonary 

embolism in bedridden cancer patients. 

Warfarin is from an older generation of 

anticoagulants that has a narrow margin 

of safety and requires careful monitoring. 

Earlier studies showed that botanicals 

such as dang gui may have additive effects, 

thereby elevating the risk of bleeding and 

hemorrhage.[18] Patients who are throm-

bocytopenic secondary to cancer, or due 

to chemotherapy, should avoid herbs that 

have anticoagulant effects to decrease the 

risk of major bleeding. Those undergoing 

surgery should not use these herbs at least 

2 weeks prior to avoid prolonged bleed-

ing time or excessive blood loss during 

surgery.[19,20] 

Hormonal therapies vs 
phytoestrogenic herbs
Hormonal therapies are often used as 

adjuvants for treating hormone-sensitive 

cancers. Tamoxifen, a drug that is widely 

used for treating estrogen receptor–positive 

breast cancer, acts by blocking the estrogen 

receptor, resulting in disease remission 

and prolonged survival. Botanicals such 

as red clover and soy products are known 

to have mild estrogenic effects and may 

stimulate the growth of hormone-sensitive 

cancers.[21,22] Furthermore, genistein, an 

isofl avone found in soy, has been shown 

to interfere with tamoxifen.[23,24] Data 

from clinical studies, however, have shown 

positive associations between soy food 

consumption postdiagnosis and a nonsignif-

icant reduced risk of breast cancer–specifi c 

mortality, as well as a statistically signifi cant 

reduced risk of recurrence.[25] Consump-

tion of soy foods also reduced mortality and 

recurrence, regardless of tamoxifen use, in 

breast cancer patients.[26] For patients 

who wish to incorporate soy for cancer 

prevention, oncologists should recommend 

soy foods but not dietary supplements.

Immunosuppressive agents vs 
immunostimulant herbs
Transplantation patients often rely on 

immunosuppressive agents to minimize 

rejection of the transplanted organ. These 

drugs, however, are prone to interact with 

herbs. For instance, the commonly used 

herb St. John’s wort reduces the plasma 

level of cyclosporin and tacrolimus by 

more than 50%.[27] Astragalus, a well-

known herb used for its tonic property in 

traditional Chinese medicine, can also po-

tentially negate immunosuppressive drugs 

due to its immune-stimulatory effects.[28]

Common Herbs and Their 

Potential Interactions

Turmeric
Native to South Asia, turmeric (Cur-

cuma longa, Curcuma domestica) has 

a long history of use. The “ginger-like” 

yellow-orange–colored rhizome is used 

as a spice. In traditional medicine, it is 

often used to improve circulation and 

digestion. Turmeric extracts are marketed 

as dietary supplements for arthritis and for 

cancer prevention. The active constituent 

is curcumin, which has been researched 

extensively. Preliminary data indicate that 

curcumin helps relieve adverse effects due 

to cancer treatments. A topical turmer-

ic-based cream was reported to reduce 

radiotherapy-induced dermatitis.[29] 

Oral curcumin also improved cachexia 

and general health in colorectal cancer 

patients.[30] In a phase II trial involving 

21 patients with advanced pancreatic 

cancer, curcumin demonstrated bioactiv-

ity by downregulating nuclear factor-κB 

and cyclooxygenase-2. Despite limited 

absorption, antitumor response was seen 

in two patients.[31] Curcumin has been 

reported to be safe, but due to its antioxi-

dant properties, it can interact with chemo-

therapy drugs such as cyclophosphamide 

and doxorubicin.[32] It is also known to 

interfere with CYP450 enzymes and may 

interact with substrate drugs.[33] In ad-

dition, because of its antiplatelet property, 

curcumin can increase the risk of bleeding 

when used with anticoagulants.[34] 

Green tea
The leaves of green tea (Camellia sinensis) 

are used to prepare tea. With origins in Asia 

and now consumed worldwide, green tea 
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and its extracts have been used to prevent 

and treat hyperlipidemia, hypertension, 

atherosclerosis, and cancer. The active 

constituent of green tea extract is epigal-

locatechin-3-gallate (EGCG). 

Green tea extract has demonstrated 

chemopreventive activity by prevent-

ing formation of precancerous polyps, 

inhibiting proliferation of breast can-

cer cells, and by inducing apoptosis in 

bladder cancer cells.[35-37] A large 

case-control study reported a reduction 

in the risk of breast cancer following in-

take of mushrooms (both fresh and dried 

forms) and green tea in premenopausal 

and postmenopausal women.[38] It may 

also reduce the risk of myelodysplastic 

syndromes.[39] A meta-analysis, how-

ever, failed to fi nd any benefi ts for pre-

vention of gastric cancer.[40] 

Topical application of green tea extract 

has been shown to be effective against 

external genital and perianal warts.[41] 

One such extract, sinecatechins, is ap-

proved by the FDA. Preclinical studies, 

however, have shown that the polyphe-

nolic constituents in green tea can negate 

the therapeutic effect of bortezomib, an 

anticancer drug, while increasing the risk 

of toxicity when used with tamoxifen and 

irinotecan.[42-44] Elevated risk of hepa-

totoxicity has also been reported when 

used with acetaminophen and when con-

sumed on an empty stomach.[45,46] 

A clinical study showed that taking 

800-mg EGCG is associated with ele-

vated liver enzymes, which was revers-

ible following cessation of consump-

tion.[47] According to an observational 

study, intake may enhance the risk of 

breast cancer in postmenopausal wom-

en. Daily consumption of green tea var-

ied between 1 and 3 cups. The risk ap-

pears to be modifi ed by the age at onset 

of tea drinking, with a protective effect 

for women who started before age 20 

years and an increased risk for those who 

started after age 50 years.[48] Green tea 

extract is also known to interfere with 

the CYP450 3A4 enzyme and may affect 

the intracellular concentration of drugs 

metabolized by this enzyme.[49]

Ginger
Ginger, the rhizome of the plant Zingiber 

offi cinale, has long been used as a culinary 

spice and medicine in Asian and Arabic 

traditions to treat the common cold, head-

ache, and fevers, as well as gastrointestinal 

and infl ammatory disorders. Clinical trials 

indicate that ginger can effectively reduce 

nausea and vomiting due to pregnancy, 

motion sickness, and following surgery.

[50-53] Findings of its effi cacy in prevent-

ing chemotherapy-induced nausea are also 

promising.[54,55] A systematic review 

of randomized, controlled, and crossover 

trials, however, found that data are in-

conclusive to recommend clinical use.[56] 

A longitudinal study reported that in 

patients receiving warfarin, concomitant 

use of ginger elevated the risk of bleeding 

(odds ratio, 3.20; 95% CI, 2.42–4.24).

[57] A common warning is to discontinue 

use of ginger supplements in the perioper-

ative setting due to the potential risk for 

increased bleeding.[58] According to a re-

cent systematic review, fi ndings of platelet 

aggregation and coagulation properties of 

ginger are equivocal.[59] Future studies 

are needed for defi nitive data. 

How to discuss herb-drug interactions with patientsTIPS

ASK ABOUT HERBAL USE. Be aware 
that some patients may consider 
these products as food or spices. 
Many also use multiple products that 
have similar ingredients, making the 
cumulative effect more potent.

CONSIDER RECOMMENDING NONPHARMACOLOGIC INTERVENTIONS. 
When herbal supplements are not appropriate, you can recommend 
therapies such as acupuncture, yoga, and meditation. These have 
been proven effective in mitigating symptoms and improving 
quality of life. More patients are beginning to be receptive to such 
suggestions.

KEEP AN OPEN MIND. Even 
though very few herbs 
have been proven useful 
in treating cancers, 
some can help relieve 
symptoms.

EDUCATE. Inform 
patients about 
the potential 
interactions with 
other drugs or lab 
tests.

EXPLAIN THE REASONS. If you think a product is not 
the right choice, tell patients why. For example, the 
herb may increase the risk of toxicity or it may reduce 
the effectiveness of chemotherapy drugs. If this is 
not discussed, the patient may continue to use these 
products, but refrain from divulging that information.

MONITOR FOR ADVERSE EFFECTS. 
When you determine that an 
herbal product is suitable, 
encourage the patient to 
report any signs and symptoms 
following use.

REFER TO AN INTEGRATIVE MEDICINE SPECIALIST who has training in balancing the benefi ts and risks of herbal therapy and other 
integrative approaches to cancer treatment and survivorship.
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Ashwagandha
A shrub valued in Ayurveda for its me-

dicinal effects, ashwagandha (Withania 

somnifera) is used to relieve stress, anxiety, 

and fatigue; to treat osteoarthritis and skin 

diseases; to rejuvenate; and to improve 

endurance. It is being widely promoted 

as an anxiolytic.

The active constituents include alka-

loids, saponins, and steroidal lactones 

known as withanolides. Clinical studies 

show its utility in relieving anxiety; in 

producing analgesic, anti-infl ammatory, 

and chondroprotective effects in patients 

with knee joint pain; and in mitigating 

chemotherapy-induced fatigue, along 

with improving quality of life, in a small 

study of breast cancer patients.[60-62]

Although it is generally considered 

safe, ashwagandha has been reported to 

potentiate the sedative effects of triazol-

am.[63] Future studies to evaluate safety 

are warranted because of the recent rise 

in the popularity of this herb.

Reishi mushroom
Although not a botanical, reishi (Gan-

oderma lucidum) is a medicinal mush-

room that is commonly used by cancer 

patients. It is an important component of 

traditional medical systems in Asia and 

is used to strengthen the body, increase 

vitality, and to treat insomnia.

Preliminary data show that reishi is ef-

fective in enhancing immune responses 

in advanced-stage cancer patients.[64] 

Remission of hepatocellular carcinoma 

has also been reported in a few cases.[65] 

Extracts from the fruiting body as well 

as spores have been employed in clinical 

trials for cancer. Nevertheless, preclin-

ical studies have led to concerns about 

its use. Because of its antiplatelet effects, 

reishi can increase the risk of bleeding 

when used with anticoagulant/antiplate-

let medications.[66] Additionally, due to 

its antioxidant property, it may poten-

tially reduce the effectiveness of some 

chemotherapeutic agents.[67] It can also 

alter immune responses.[64] Addition-

ally, reishi has been reported to inhibit 

CYP450 enzymes and may increase the 

toxicity of substrate drugs.[68]

Advising Patients

Research suggests that patient–provider 

communication about herbal use is very 

rare in the oncology setting.[69] Although 

many oncologists are not trained in the 

use of herbs, they have an important role 

in advising and guiding patients as part of 

the overall treatment plan. Where scientifi c 

evidence is lacking, physicians often advise 

against supplementation by erring on the 

safe side. But such a conservative approach 

can also discourage communication about 

dietary supplement use.

For many oncologists, fi nding credible 

information about dietary supplements, 

especially herbs, can also be tricky. Stan-

dard drug databases (eg, Lexicomp) 

have comprehensive information on 

prescription drugs, but the entries on 

herbal supplements are often limited. 

On commercial websites that promote 

herbal products, information about po-

tential adverse effects or interactions is 

often minimized or ignored. To address 

this issue, the Integrative Medicine Ser-

vice at Memorial Sloan Kettering Cancer 

Center has developed the “About Herbs” 

website: www.mskcc.org/aboutherbs. It 

contains objective information on more 

than 280 dietary supplements and bo-

gus treatments used by cancer patients. 

Mechanisms of action underlying the 

effects of these products and the drugs 

with which they can potentially inter-

act are listed. This award-winning site, 

which has both healthcare professional 

and consumer versions, is available free 

of charge to clinicians and patients. Oth-

er databases that provide reliable infor-

mation include the National Institutes of 

Health’s Offi ce of Dietary Supplements 

(https://ods.od.nih.gov), which is free 

to access, and ConsumerLab.com and 

the Natural Medicines Comprehensive 

Database (www.naturaldatabase.com), 

both of which charge for their services.

Herbal product use by cancer patients 

has signifi cantly risen in the last few de-

cades. However, these agents lack gov-

ernmental oversight and are biologically 

active, with a potential for interactions 

with chemotherapy and other cancer 

drugs. Fostering open communication on 

herbal product use between patients and 

physicians is therefore important. Physi-

cians should discuss expectations with 

their patients, clearly communicating the 

potential benefi ts and risks involved. �
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