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One of the major break-
throughs in cancer 
therapy in the past 50 
years, immunotherapy 

represents a new beginning for med-
ical oncology, according to Anthony 
J. Olszanski, MD, RPh, of the Fox 
Chase Cancer Center, Philadelphia.

“Immunotherapy is changing 
the way that oncologists think about 
patients and the way that patients 
behave in our clinics,” said Dr. Ol-
szanski. “It’s producing wonderful 
and durable responses in a variety of 
different diseases, and patients are 
thriving years after treatment.”

At the 2016 JADPRO Live con-
ference, Dr. Olszanski was joined 
by Laura J. Zitella, MS, RN, ACNP-
BC, AOCN®, of the Stanford Cancer 
Institute, Palo Alto, California, to 
discuss treatment management for 
patients receiving immunothera-
peutic agents and the role of testing 
for programmed cell death protein 
ligand (PD-L1) in advance of start-
ing treatment. Dr. Olszanski and Ms. 
Zitella also touched on the concept 
of pseudoprogression and its pos-
sible impact on treatment.

Although there are many different 
types of immunotherapy, including 
cytokines, oncolytic viruses, tumor-

infiltrating lymphocytes, vaccines, 
and chimeric antigen receptor (CAR) 
T-cell therapy, the speakers focused 
on immune checkpoint inhibitors, 
which are the most commonly used 
clinical immunotherapeutics today.

IMMUNE CHECKPOINT  
INHIBITORS
The extraordinarily complicated 
immune system consists of highly 
specialized cells designed to detect 
and destroy pathogens, explained 
Ms. Zitella. With their ability to rec-
ognize and attack cells that are old, 
diseased, or cancerous, T cells play 
a critical role in protecting the body 
against cancer. After the immune 
system has been activated to fight 
infection, so-called immune check-
points, such as cytotoxic T-lympho-
cyte–associated protein 4 (CTLA-4) 
and programmed cell death protein 1 
(PD-1), are then used to “turn it off” 
(Luke & Ott, 2015).

“You don’t want to keep the im-
mune system ‘turned on’ forever,” 
said Ms. Zitella. “CTLA-4 and PD-1 
are part of the natural feedback loop 
to suppress the immune response. 
They are the brakes.”

Although immune checkpoints 
exist as a normal function to protect J Adv Pract Oncol 2017;8:221–225
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self from inflammation, autoimmunity, allergy, hy-
persensitivity, pregnancy, and allograph, they can 
also allow tumors to evade the immune system by 
inducing immune tolerance. Recently, however, 
researchers have begun to exploit this process in 
the treatment of cancer. Moreover, said Ms. Zitel-
la, because immune checkpoint inhibitors operate 
at different stages of the immune response, there 
are several opportunities for therapeutic agents.

As Dr. Olszanski indicated, there has been 
a huge upswing in the number of US Food and 
Drug Administration (FDA) approvals in the past 
5 years. Ipilimumab (Yervoy), an anti–CTLA-4 
agent, was the first monoclonal antibody approved 
for advanced melanoma and is now also indicated 
for adjuvant melanoma. Nivolumab (Opdivo) and 
pembrolizumab (Keytruda), anti–PD-1 antibod-
ies, have been approved for a number of diseases 
(e.g., advanced melanoma, head and neck cancer, 
and lung cancer in the second line; nivolumab is 
also indicated for advanced renal cell carcinoma 
and classical Hodgkin lymphoma). The newest 
approved agent, atezolizumab (Tecentriq), an 
anti–PD-L1 antibody, has been approved for sec-
ond-line lung cancer and bladder cancer. A recent 
approval, said Dr. Olszanski, is for pembrolizumab 
in the first-line setting of non–small cell lung can-
cer (NSCLC) if PD-L1 expression is over 50%.

“Immunotherapy has been effective in a wide 
range of tumor types (Figure), and we’re using 

a lot of immunotherapy on clinical trials these 
days,” said Dr. Olszanski. “In NSCLC, which is so 
hard to treat, we now have a 15%–20% response 
rate, but what’s really amazing is that in some of 
the combinations of nivolumab plus ipilimum-
ab, we’re seeing durable responses in NSCLC” 
(Champiat et al., 2016).

“Furthermore, in colorectal cancer with high 
microsatellite instability (MSI), which accounts 
for 15% of that population, there’s a 60% overall 
response rate,” he added. “That’s really exciting. 
You have to find these patients who are MSI-
high.” Patients with high microsatellite instability 
are prone to tumors with a large number of so-
matic mutations, which may predict the efficacy 
of PD-1 inhibition.

IS PD-L1 TESTING NECESSARY?
Testing of PD-L1 remains a controversial topic. 
Although current data suggest that higher expres-
sion of PD-L1 predicts a greater likelihood of re-
sponse to PD-1 or PD-L1 inhibition, patients with 
a low expression of PD-L1 may also respond to 
treatment. Testing of PD-L1 is currently indicated 
for pembrolizumab in NSCLC, but there is con-
tinuing research in that area, Ms. Zitella said.

“It’s hard to know what to do in those situa-
tions,” she commented. “We don’t want to deny a 
patient a potentially effective therapy based on his 
or her PD-L1 testing.”
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Figure. Immunotherapy is effective in a wide range of tumor types. NSCLC = non–small cell lung cancer; 
HCC = hepatocellular carcinoma; TNB = triple-negative breast cancer; RCC = renal cell carcinoma; 
HNSCC = head and neck squamous cell carcinoma; MSI CRC = microsatellite instability in colorectal 
cancer; cHL = classical Hodgkin lymphoma. Adapted from Champiat et al. (2016); Chiou and Burotto (2015).
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Dr. Olszanski remarked upon the many chal-
lenges associated with the PD-L1 biomarker. Im-
munohistochemistry assays differ among testing 
platforms and might actually yield different results. 
In addition, he said, testing confirms positivity on 
tumor cells, but tumor-infiltrating lymphocytes 
could also stain positive. A standard testing thresh-
old has not been established, and heterogeneity in 
biopsies can lead to discordant PD-L1 results within 
the same tumor. Finally, he added, PD-L1 expression 
may change due to pressure from prior therapies.

MANAGEMENT OF SIDE EFFECTS
Side effects from immunotherapy differ dra-
matically from those that advanced practitio-
ners are used to seeing with other agents, Ms. 
Zitella observed. “Jump-starting the immune 
system can induce an autoimmunity or reactiv-
ity against healthy cells, and this can cause side 
effects,” she explained. “While we’re excited 
about these inhibitors, we are still learning best 
practices for early diagnosis and management of 
side effects.”

According to Ms. Zitella, rash, fatigue, pruri-
tus, and diarrhea are the most common side effects 
from PD-1/PD-L1 and CTLA-4 inhibitors, but im-
mune-related adverse reactions can affect any tis-
sue (Table 1; Champiat et al., 2016). Infrequently, 
she said, you can also see liver abnormalities, en-
docrinopathies, and pneumonitis. More rarely, she 
added, problems in other organs—encephalitis, 
pancreatitis, or nephritis, for example—may occur.

“As much as we talk about the side effects,” she 
said, “I want to emphasize that most of them are 
mild. These drugs are actually very well tolerated, 
especially when compared with the side effects of 
chemotherapy.”

TIMING OF TREATMENT-RELATED 
SIDE EFFECTS
Dr. Olszanski noted that the average time to on-
set of immune-related adverse events (irAEs)—
should they occur—is approximately 6 to 12 weeks 
after initiation of therapy (Weber, Kähler, & Haus-
child, 2012; Weber, Yang, Atkins, & Disis, 2015). 
They tend to emerge in the following order: 

•	 Skin: after 2 to 3 weeks
•	 Gastrointestinal: after 5 to 6 weeks
•	 Hepatic: after 6 to 7 weeks

•	 Endocrine: after 8 to 9 weeks
•	 irAEs are rare after 24 weeks
“When patients start therapy,” he said, “they 

expect side effects immediately, so it’s important 
to educate patients on what to report, especially 
if something happens 2 or 3 months into therapy.”

Consultants and emergency room physicians 
require additional education as well, he added, 
because the side-effect profile is so different from 
that of chemotherapy. “It’s important for patients 
to have a wallet card to alert health-care providers 
that they’re on these drugs, especially those with 
metastatic lung cancer, because they are at risk for 
a lot of infections,” Ms. Zitella added. “For exam-
ple, if a patient treated with immunotherapy pres-
ents with shortness of breath, immune-mediated 
pneumonitis should be included in the differential 
diagnosis by emergency room physicians.”

Symptoms of immune-mediated pneumonitis 
include shortness of breath, dry cough, and new or 
increasing oxygen requirements, but pneumonitis 
may also be detected on imaging alone. “You can 
always hold the immunotherapy and start steroids 
to be on the safe side,” said Ms. Zitella. “If patients 
are having true immune-mediated pneumonitis, 
we typically see a response to steroids within the 
first week.”

Table 1. Immune-Related Adverse Reactions 
Common Rare

Dermatitis, pruritus Arthritis

Dermatomyositis

Diabetes type 1

Encephalitis

Episcleritis/uveitis

Myocarditis

Nephritis

Neuropathies, Guillain-
Barré, myasthenia gravis

Pancreatitis

Pericarditis

Pneumonitis

Thrombocytopenia

Toxic epidermal 
necrolysis, Stevens-
Johnson syndrome

Vasculitis

Fevers, chills, fatigue

Diarrhea/colitis

Infrequent

Hepatitis/liver enzyme 
abnormalities

Endocrinopathies: 
Hypophysitis, 
thyroiditis, adrenal 
insufficiency

Vitiligo

Note. Information from Champiat et al. (2016).
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A management approach to irAEs is shown in 
Table 2. In general, said Ms. Zitella, the following 
signs require prompt evaluation: diarrhea, blood 
in the stool, fatigue, weight loss, nausea or vomit-
ing, new rash, shortness of breath or cough, and 
any neurologic change. In some patients who have 
been on immunotherapy for more than 2 years, 
clinicians are also seeing arthralgia and neuropa-
thy develop as very delayed side effects.

“Generally speaking,” said Ms. Zitella, “if 
irAEs are mild, you should treat with supportive 
care. If the adverse event is grade 2 or higher, you 
should use steroids. If it is grade 3 or 4, which re-
quires hospitalization, you should use higher-dose 
steroids or intravenous (IV) steroids” (Champiat 
et al., 2016; Weber et al., 2015).

“It’s important to recognize that when we’re 
giving high-dose steroids, we’re suppressing the 
patient’s immune system,” said Dr. Olszanski. “We 
have to remember that other opportunistic infec-
tions can occur.”

“Many clinicians that treat solid tumors aren’t 
used to using high-dose steroids,” Ms. Zitella add-
ed. “Patients need gastrointestinal prophylaxis 
against stress ulcers, assessment for oral thrush, 
and prophylaxis for Pneumocystis jiroveci pneu-
monia. In addition, blood glucose and blood pres-
sure should be closely monitored.”

Although there’s been obvious concern that 
the use of steroids may diminish the effectiveness 

of immunotherapy, according to Ms. Zitella, retro-
spective analysis of melanoma patients who were 
treated with steroids has shown no difference in 
the time to treatment failure or overall survival 
(Horvat et al., 2015).

PSEUDOPROGRESSION
Pseudoprogression, which is characterized by an 
apparent increase in tumor burden (usually of at 
least 25% at imaging assessment), can be a real 
challenge for clinicians (Hodi et al., 2016). Pseu-
doprogression can be early (by week 12) or de-
layed (after week 12), but it is not very common, 
Ms. Zitella indicated.

“An increase in tumor size could be tumor 
infiltration with immune cells or inflammation,” 
according to Ms. Zitella. “It can be very diffi-
cult to determine if this is progressive disease or 
pseudoprogression.”

The traditional criteria for evaluating re-
sponse are the Response Evaluation Criteria in 
Solid Tumors (RECIST), which take a maximum 
of five target lesions and assess their size; the ap-
pearance of any new lesion counts as progressive 
disease (Eisenhauer et al., 2009). Because of the 
aforementioned atypical responses with immu-
notherapy, however, researchers have devised 
immune-related response criteria (irRC), which 
consider a greater number of lesions, measure 
overall tumor burden, and allow for the addition 

Table 2. Management Approach to Immune-Related Adverse Events
CTCAE 
grade

Ambulatory vs. 
inpatient care Corticosteroids

Other 
immunosuppressives Immunotherapy

1 Ambulatory Not recommended Not recommended Continue

2 Ambulatory Topical steroids or 
systemic steroids oral 
0.5–1 mg/kg/day

Not recommended Suspend temporarily
(not necessary to 
suspend therapy for skin 
or endocrine disorders)

3 Hospitalization Systemic steroids oral 
or IV 1–2 mg/kg/day for 
3 days then reduce to 1 
mg/kg/day

Consider for patients 
with unresolved 
symptoms after 3–5 
days of steroids; organ 
specialist referral advised

Suspend and discuss 
resumption based on 
risk/benefit ratio with 
patient

4 Hospitalization; consider 
intensive care unit

Systemic steroids, 
IV methylprednisolone 
1–2 mg/kg/day for 3 
days then reduce to 
1 mg/kg/day

Consider for patients 
with unresolved 
symptoms after 3–5 
days of steroids; organ 
specialist referral advised

Discontinue permanently

Note. CTCAE = Common Terminology Criteria for Adverse Events; IV = intravenously. Information adapted from 
Champiat et al. (2016); Weber et al. (2015).
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of a few new lesions. With irRC, progressive dis-
ease is assessed based on the overall tumor bur-
den rather than just a small number of target le-
sions, but, said Ms. Zitella, it is still an imperfect 
means of assessing response. In clinical practice, 
when faced with a patient who could have pro-
gressive disease and metastatic cancer with lim-
ited treatment options, she gives patients “the 
benefit of the doubt” that the change could re-
flect pseudoprogression.

“That’s what we’re seeing in clinical practice,” 
she said. “If a patient is tolerating immunotherapy 
well, it’s generally continued.”

Also important to remember, Ms. Zitella add-
ed, is that it takes time to generate a T-cell re-
sponse. “We have to be careful about imaging pa-
tients too early,” she cautioned. “Try to wait 8–12 
weeks to allow the treatment to work before reas-
sessing for response.”

In summary, Ms. Zitella offered these “pil-
lars” of immunotherapy management: under-
stand the toxicity spectrum; educate patients; 
intervene early to prevent severe adverse effects; 
and monitor patients.

UNANSWERED QUESTIONS AND 
FUTURE POSSIBILITIES
Due to the fact that these agents are still new, 
many unanswered questions remain. In addition 
to evaluating response, researchers are trying to 
determine whether biomarkers can predict re-
sponse and how treatment should be optimally se-
quenced and combined—and that is just for those 
immune checkpoint inhibitors already on the 
market. Over the course of the next 5 to 10 years, 
commented Dr. Olszanski, a “huge volume” of 
new PD-1 and PD-L1 inhibitors will be approved, 
along with other immunotherapies, he predicted.

“Right now at my center, I’m investigating no 
fewer than 10 different checkpoint molecules,” 
said Dr. Olszanski. “We’re only at the cusp of the 

beginning of immunotherapy, and really exciting 
times are ahead.” l

Disclosures
Dr. Olszanski has acted as a consultant for Merck, 
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References
Champiat, S., Lambotte, O., Barreau, E., Belkhir, R., Berdelou, 

A., Carbonnel, F.,…Marabelle., A. (2016). Management of 
immune checkpoint blockade dysimmune toxicities: A 
collaborative position paper. Annals of Oncology, 27(4), 
559–574. http://dx.doi.org/10.1093/annonc/mdv623

Chiou, V. L., & Burotto, M. (2015). Pseudoprogression and 
immune-related response in solid tumors. Journal 
of Clinical Oncology, 33(31), 3541–3543. http://dx.doi.
org/10.1200/JCO.2015.61.6870

Eisenhauer, E. A., Therasse, P., Bogaerts, J., Schwartz, L. H., 
Sargent, D., Ford, R.,...Verweij, J. (2009). New response 
evaluation criteria in solid tumours: Revised RECIST 
guideline (version 1.1). European Journal of Cancer, 45(2), 
228–247. http://dx.doi.org/10.1016/j.ejca.2008.10.026 

Hodi, F. S., Hwu, W. J., Kefford, R., Weber, J. S., Daud, A., Ha-
mid, O.,…Wolchok, J. D. (2016). Evaluation of immune-
related response criteria and RECIST v1.1 in patients 
with advanced melanoma treated with pembrolizumab. 
Journal of Clinical Oncology, 34(13), 1510–1517. http://
dx.doi.org/10.1200/JCO.2015.64.0391

Horvat, T. Z., Adel, N. G., Dang, T. O., Momtaz, P., Postow, M. 
A., Callahan, M. K.,…Chapman, P. B. (2015). Immune-
related adverse events, need for systemic immunosup-
pression, and effects on survival and time to treatment 
failure in patients with melanoma treated with ipilim-
umab at Memorial Sloan Kettering Cancer Center. Jour-
nal of Clinical Oncology, 33(28), 3193–3198. http://dx.doi.
org/10.1200/JCO.2015.60.8448

Luke, J. J., & Ott, P. A. (2015). PD-1 pathway inhibitors: The 
next generation of immunotherapy for advanced mela-
noma. Oncotarget, 6(6), 3479–3492. https://dx.doi.
org/10.18632/oncotarget.2980

Weber, J. S., Kähler, K. C., & Hauschild, A. (2012). Management 
of immune-related adverse events and kinetics of response 
with ipilimumab. Journal of Clinical Oncology, 30(21), 
2691–2697. http://dx.doi.org/10.1200/JCO.2012.41.6750

Weber, J. S., Yang, J. C., Atkins, M. B., & Disis, M. L. (2015). 
Toxicities of immunotherapy for the practitioner. Jour-
nal of Clinical Oncology, 33(18), 2092–2099. http://dx.doi.
org/10.1200/JCO.2014.60.0379


