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Nivolumab

fully human IgG4 programmed death-1 (PD-1) 
antibody that blocks PD-1 interaction with its 
ligands, PD-L1 and PD-L2, releasing inhibition 
of the antitumor immune response



Nivolumab Mechanism of Action
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Blockade of PD-1 and PD-L1/-L2 results in 
reactivation of antitumor immune response



Different spectrum of AEs with each modality

Tolerability of I-O therapies 

Some AEs with I-O may present like those with other therapies

Require different management strategies 

BUT – AEs may have different etiologies (eg, diarrhea/colitis, fatigue, 
rash/pruritus endocrinopathies)

I-O therapies 

Target
Immune system

AEs
Unique events can 

occur due to immune-
system activity

Chemotherapy

Target
Rapidly dividing tumor

and normal cells 

AEs
Diverse due to non 

specific
nature of therapy

Targeted 
therapies 

Target
Specific molecules 

involved in tumor growth 
and progression - AEs

Reflect targeted nature

American Cancer Society. Treatment types. http://www.cancer.org/; 
Topalian SL, et al. N Engl J Med 2012;366(26):2443–2454 and oral presentation at ASCO 2013: J Clin Oncol. 2013; 31(15 suppl):abstract 
3002; 
Hamid O, et al. N Engl J Med 2013;369:134–144; Dendreon. PROVENGE® Prescribing Information updated June 2011; Bristol-Myers 
Squibb. YERVOY (ipilimumab) REMS and Prescribing Information. http://www.yervoy.com. Accessed April 8, 2015; Bristol-Myers Squibb. 
OPDIVO (nivolumab) Prescribing Information.



Different toxicity
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Figure 1. CheckMate 025 Study 
Design1



Introduction
• In the phase III CheckMate 025 study in previously treated 

patients with advanced renal cell carcinoma (aRCC), 
nivolumab demonstrated an overall survival (OS) benefit and 
an improvement in quality of life versus everolimus

– Median OS (95% confidence interval [CI]): 25.0 months versus 
19.6 months

– Median change from baseline scores on the Functional 
Assessment of Cancer Therapy–Kidney Symptom Index–Disease 
Related Symptoms (FKSI-DRS) questionnaire was significantly 
improved (P < 0.05) with nivolumab versus everolimus through 
week 104



HRQoL Assessment

• HRQoL was assessed with FKSI-DRS2 in the phase III 
CheckMate 025 trial

– HRQoL assessments with FKSI-DRS were done at baseline, on day 
1 of each cycle, beginning with cycle 2, and at the first two follow-
up visits

– FKSI-DRS is a disease-related kidney cancer questionnaire 
consisting of nine symptom-specific questions that address lack of 
energy, pain, weight loss, bone pain, fatigue, dyspnea, cough, 
fever, and hematuria

– Higher scores indicate better health state

– The HRQoL questionnaire was completed before treatment dosing 
or any procedures



Summary and Conclusions

• In the phase III CheckMate 025 study, HRQoL change 
from baseline FKSI-DRS scores were significantly better 
for the nivolumab versus everolimus treatment arm by 
both descriptive and mixed-model analyses

• More patients experienced a clinically meaningful 
improvement and a shorter time to improvement in 
HRQoL when treated with nivolumab versus everolimus

• There was a positive association between baseline 
HRQoL scores and OS, suggesting the potential for 
baseline HRQoL to be considered as a prognostic 
indicator of clinical outcomes



Immune-Mediated Adverse Reactions

Nervous 
system2

Respiratory 
system1,2

Eyes1,3

Skin1,2,4

Liver2,4 kidneys

Endocrine 
system2,4

Gastrointestinal 
tract1-4

1. Amo

Immune activation, as a result of modulating T-cell activity, may lead 
to 

immune-mediated adverse reactions that affect certain organ systems



Pneumonitis

Incidence 

• Pneumonitis (including interstitial lung disease) 
• All grades: 3,2%                  Grades 3: 0,8%                    

Grades 4: <0,1%
• No grade 5 reported

Risk factor 

• No underlying factor identified to date

• No apparent relationship to tumor type

→ Cases observed in multiple tumor types (Melanoma, 
RCC, NSCLC, etc)

Symptom 
• Cough, SOB/Dyspnea (rest or exertion), Fever

• Asymptomatic radiographic changes  

Onset 
• Median time to onset 3.6 months (range: 0.4-19.6)

Assessment 
• Pulse oximetry (rest and exertion)

• CXR or CT

Management

• Delay Nivolumab dosing

• Corticosteroids

•  if not improving 48 hrs or worsening, add 
immunosuppressants

• Call BMS Medical



Antibiotics = Anti-infectives

Grade of
Pneumonitis

(NCI CTCAE v4)

Management Follow-up

If worsens:
• Treat as Grade 2 or 3-4

Grade 1
Radiographic changes 

only

• Continue I-O therapy
• Monitor for symptoms every 2-3 

days
• Consider Pulmonary and Infectious 

Disease (ID) consults

Grade 2
Mild to moderate 

new symptoms

If improves:
• When symptoms return to near baseline, taper 

steroids over at least 1 month and then resume 
I-O therapy

• If not improving after 2 weeks or worsening:
• Treat as Grade 3-4

• Delay I-O therapy 
• 1.0 mg/kg/day methyl-prednisolone 

IV or oral equivalent

Grade 3-4
Severe new 
symptoms; 

New/worsening 
hypoxia; Life-
threatening

• Permanently discontinue I-O 
therapy

• 2-4 mg/kg/day 
methylprednisolone IV or IV 
equivalent

Patients on IV steroids may be switched to an equivalent dose of oral corticosteroids (e.g. prednisone) at start of tapering or earlier,  once 
sustained clinical improvement is observed. Lower bioavailability of oral corticosteroids should be taken into account when switching to the 
equivalent dose of oral corticosteroids. 

Rule out non-inflammatory causes. If non-inflammatory cause, treat accordingly and 
continue I-O therapy. Evaluate with imaging and pulmonary consultation.

Algorithm for Pulmonary Adverse Event



Skin Toxicity

Incidence • Rash        All grades:  28,0%            Grade 3:  1,0%      
• No Grade 4 reported

Manifestations

• Rash typically focal with a maculopapular appearance occurring on the trunk, 
back, or extremities

• Pruritus 
• Erythema
• Rash–maculopapular
• Skin exfoliation 
• Urticaria 
• Ulcer
• Vitiligo

Onset • Median time to onset 1.4 months (range:0.0-17.2)

Management 
• Symptomatic management

• Topical corticosteroids for rashes
• Anti-histamines for pruritus

Note • Some skin reactions occurred in the context of infusion related reaction



Antibiotics = Anti-infectives

Skin Toxicity Management Algorithm

Grade of
Rash

(NCI CTCAE v4)

Management Follow-up

Grade 1-2
Covering  ≤ 30%

BSA*

If improves to Grade 1:

•Taper steroids over at least 1 month and add 
prophylactic antibiotics for opportunistic 
infections

•Resume I-O therapy per protocol

For Grade 4:

•Discontinue permanently I-O therapy

Grade 3
Covering  > 30% 

BSA; 
Life threatening 
consequence*

If worsens:

• Treat as Grade 3-4

Patients on IV steroids may be switched to an equivalent dose of oral corticosteroids (e.g. prednisone) at start of tapering or earlier, once
sustained clinical improvement is observed. Lower bioavailability of oral corticosteroids should be taken into account when switching to the
equivalent dose of oral corticosteroids.

*Refer to NCI CTCAE v4 for term-specific grading criteria.

• Symptomy therapy (e.g. 
antihistamines, 
topical steroids)

• Delay I-O therapy per protocol 

• 1.0-2.0 mg/kg/day IV 
methylprednisolone IV or oral 
equivalent



Gastrointestinal Toxicity 

Incidence 

• Diarrhea or colitis                         All grades: 13,6%    Grades 
3: 1,6%

• No grade 4 reported

• Most cases of diarrhea were low grade

• Colitis occurs less frequently than diarrhea

Onset 
• Median time to onset 1.8 months (range:0.0-20.9)

Assessment 
• Use results of diagnostic evaluation to guide management

• A negative diagnostic evaluation may need to be repeated

Treatment 

• Initiate treatment early
• Low grade diarrhea 

→managed symptomatically + dose delay
• High grade cases of diarrhea/colitis 

→managed with corticosteroids (If steroids are 
begun, taper slowly)

• All cases of high grade diarrhea/colitis have resolved



Infectious causes to be ruled out! Opiates / narcotics may mask symptoms of perforation! No infliximab
in case of perforation / sepsis!

Antibiotics = Anti-infectives

Algorithm for Suspected GI Toxicity

Grade of 
Diarrhea/Colitis

(NCI CTCAE v4)

Grade 1
Diarrhea: < 4 stools/day over 
baseline; Colitis: asymptomatic

Grade 2-3
Diarrhea: 4-6 stools per day 

over baseline; IV fluids indicated 
< 24 hrs; not interfering with ADL 
Colitis: abdominal pain; blood in 

stool
Diarrhea (G3): ≥ 7 stools per day 

over baseline; incontinence; 
IV fluids indicated ≥ 24 hrs; 

interfering with ADL 
Colitis (G3): severe abdominal pain, 

medical intervention indicated, 
peritoneal signs

Grade 4
G4: life-threatening, perforation

• Continue I-O therapy per 
protocol

• Symptomatic treatment

Management

• Delay I-O therapy 
• If G2 persists: 0.5-1.0 

mg/kg/day 
methylprednisolone IV or 
oral  equivalent

• If G3: 1-2 mg/kg/day 
methylprednisolone IV or 
oral equivalent

• Permanently discontinue I-
O therapy 

• 1.0 to 2.0 mg/kg/day 
methylprednisolone IV or 
oral equivalent

Follow-up

• Close monitoring for worsening symptoms.
• Educate patient to report worsening immediately
If worsens:
• Treat as grade 2/3 or 4

If improves to grade 1:
•Resume I-O therapy per protocol

If G2-G3 improves with corticosteroids therapy:
• Taper steroids over at least 1 month, consider 
prophylactic antibiotics for opportunistic infections, 
and resume I-O therapy 
If G2 worsens or persists despite of corticosteroids 
therapy: 
•Treat as grade 3

If G3 worsens or persists :
•Treat as grade 4

Patients on IV steroids may be switched to an equivalent dose of oral corticosteroids (e.g. prednisone) at start of tapering or earlier,  once sustained clinical 
improvement is observed. Lower bioavailability of oral corticosteroids should be taken into account when switching to the equivalent dose of oral 
corticosteroids. 



Endocrinopathies

Incidence • Thyroid abnormalities         All grades:  8,6%     Grades 3: 
0,1%   No Grade 4

• More than one endocrine organ may be involved

Manifestations

• Thyroid disorders 
• Adrenal disorders 
• Diabetes
• Pituitary disorders

Onset 

• Median time to onset 2.8 months (range: 0.0-14.0)
• Within weeks  may occur many months

• Typically identified through routine periodic 
monitoring  or 

• Part of work up of associated symptoms

Symptom 

• Non-specific symptoms
• Headache, fatigue, weakness, memory loss, 

impotence, personality changes, and visual-field 
impairment

• When encountering non-specific symptoms, think of 
endocrinopathies

Management

• Nivolumab may be continued once appropriate hormone 
replacement initiated

• Subjects with endocrinopathy may require replacement dose 
steroids rather than high-dose steroids



Algorithm for Endocrinopathy
Rule out non-inflammatory causes. If non-inflammatory cause, treat accordingly and 
continue I-O therapy. Consider visual field testing, endocrinology consultation and imaging

Antibiotics = Anti-infectives

Asymptomatic
TSH elevation

• Continue I-O therapy per protocol
• If TSH < 0.5 x LLN, or TSH > 2 x ULN, or consistently out of range in 2 subsequent measurements: 

include fT4a at subsequent cycles as clinically indicated; consider endocrinology consult  

• Evaluate endocrine function
• Consider pituitary scan
Hypothyroidism, adrenal insufficiency and 

diabetes: 
• Delay I-O therapy per protocol
• Initiate appropriate hormone therapy

Hyperthyroidism and symptomatic with abnormal 
lab/pituitary scan:

• Delay I-O therapy per protocol
• 1-2 mg/kg/day methylprednisolone IV or PO 

equivalent
• Initiate appropriate hormone therapy
No abnormal lab/pituitary MRI scan but symptoms 

persist:
• Repeat labs in 1-3 weeks / MRI in 1 month

If improves (with or without hormone 
replacement):
• Taper steroids over at least 

1 month and consider prophylactic
antibiotics for opportunistic infections

• Resume I-O therapy per protocol
• Patients with adrenal

insufficiency may need to continue 
steriods with mineralocorticoid 
component

• Discontinue I-O therapy per protocol
• Rule out sepsis
• Stress dose of IV steroids with mineralocorticoid 

activity
• IV fluids
• Consult endocrinologist
• If adrenal crisis ruled out, then treat as above for 

symptomatic endocrinopathy

Patients on IV steroids may be switched to an equivalent dose of oral corticosteroids (e.g. prednisone) at start of tapering or earlier,  once sustained 
clinical improvement is observed. Lower bioavailability of oral corticosteroids should be taken into account when switching to the equivalent dose of oral 
corticosteroids. 

Symptomatic
endocrinopathy

Suspicion of adrenal
crisis (e.g. severe 

dehydration, 
hypotension, shock 
out of proportion to 

current illness

For all endocrinopathies G4 or adrenal insufficiency 
G3-G4:

• Discontinue I-O therapy per protocol



Renal Toxicity

Incidence 
•Nephritis and renal dysfunction     

All grades: 3,2%          Grade 3: 0,5%             Grades 4: < 
0,1%
•No grade 5 reported

Onset 
• Median time to onset 2.3 months (range: 0.0-18.2)
• Most commonly present with elevations in serum 

creatinine

Management
• Steroids generally lead to clinical 

improvement/resolution

Renal biopsy 
• May help distinguish inflammatory versus non-

inflammatory etiologies



Rule out non-inflammatory causes! If non-inflammatory cause, treat accordingly and continue I-
O therapy

Grade 1
Creatinine > ULN and >

than baseline but ≤ 
1.5x

baseline

Grade of 
Creatinine
Elevation

Grade 2-3
Creatinine > 1.5x 

baseline
to ≤ 6x ULN

Grade 4
Creatinine > 6x ULN

Management

• Continue I-O therapy per 
protocol

• Monitor creatinine weekly

• Delay I-O therapy per 
protocol

• Monitor creatinine every 2-3 
days

• 0.5 to 1.0 mg/kg/day 
methylprednisolone IV or oral 
equivalent

• Discontinue I-O therapy per 
protocol

• Monitor creatinine daily
• 1.0-2.0 mg/kg/day 

methylprednisolone IV or oral 
equivalent

Follow-up

If returns to baseline:
• Resume routine creatinine monitoring per protocol

If worsens:
• Treat as Grade 2 or 3/4

If returns to Grade 1:
• Taper steroids over at least 1 month and resume I-O 

therapy and routine creatinine monitoring per 
protocol

If elevations persist > 7 days or worsen:
• Treat as Grade 4

Patients on IV steroids may be switched to an equivalent dose of oral corticosteroids (e.g. prednisone) at start of tapering or earlier, 
once sustained clinical improvement is observed. Lower bioavailability of oral corticosteroids should be taken into account when
switching to the equivalent dose of oral corticosteroids. 
Antibiotics = Anti-infectives

Renal Toxicity Management Algorithm



Grade Management 
Continue the 

drug? 

Low Delay the dose
Resume Nivolumab 
when AEs resolve 

to grade ≤ 1 or baseline 

Moderate 
 High 

Administer 
Corticosteroids 

±
Immunosuppressants

(anti-TNF, 
mycophenolate, etc) 

Discontinue Nivolumab
permanently   

(Delay in some 
situations)

General Rules:
Management of Nivolumab-Related 

Select AEs



The majority of treatment-related AEs are 

manageable with drug interruption ± corticosteroid and reversible

Remember These Things!

1. Early recognition and consideration may mitigate severe 

toxicity         

 Patient education

2. Refer to specific algorithms (RMP)

• Endocrinopathy • Renal Toxicity

• Hepatic Toxicity • Pulmonary Toxicity

• GI Toxicity • Skin Toxicity

• Neurological Toxicity

Lessons Learned from 1,570 Subjects
enrolled in Nivolumab trials



Awareness is Key

❑ Effective management of treatment related AEs is based on:

1. Early recognition

2. Frequent monitoring

3. Use of corticosteroids (and/or other immunosuppressive
therapies) combined with either delaying or discontinuing
Nivolumab

❑ Patient Education

1. Note how they feel prior to starting treatment, any change
advise patient to call

2. Best to treat early, may help you remain on therapy



❑ Consistent with randomized phase 3 trials, most treatment-related AEs
were of low grade and manageable with established guidelines

❑ Delaying the use of corticosteroids or other immunosuppressive therapy 
may allow the development of severe irAEs and/or life threatening 
complications

❑ irAE treatment is dependent upon severity:

o Grade 1–2 irAEs: dose delays and observation

o Grade 3–4 irAEs: immunosuppression with corticosteroids

❑ After irAE improvement, corticosteroids should be tapered over 4–6 weeks 
(depending on the severity of the AE)

❑ Good compliance with irAE management algorithms is essential

❑ Patients on IV steroids may be switched to oral corticosteroid at an 
equivalent dose at start of tapering or earlier, once sustained clinical 
improvement observed. Lower bioavailabilty of oral corticosteroids 
should be considered when switching.

Management of nivolumab irAEs: general considerations












