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Management of gastrointestinal toxicity 
from nivolumab therapy

ABSTRACT 
Nivolumab is a monoclonal antibody with immunomodulatory action blocking a PD-1 receptor (programmed 

death-1). This action causes T-cell activation against the neoplasm and all other body tissues. This can lead to 

many different autoimmune-regulated toxicities. The most common are gastrointestinal complications such as 

enterocolitis and hepatitis. These adverse events may be successfully treated if a diagnosis is quick and appropri-

ate. Such an approach may also enable continuation of nivolumab therapy in many patients.
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Introduction

Nivolumab is a modern antineoplastic drug which ac-
tually may be used in the immunotherapy of melanoma, 
non-small cell lung cancer, renal cancer, Hodgkin lym-
phoma, urothelial cancer and squamous cell head and 
neck cancer. There are some ongoing studies evaluating 
the efficacy of this agent in the gastrointestinal and liver 
cancers [1].

Nivolumab is a human monoclonal antibody be-
longing to a group of drugs, the anticancer effect of 
which results from their influence on the immunologi-
cal system. The mechanism of action of nivolumab is 
based on blocking the PD-1 receptor (programmed 
death-1). A blocked receptor cannot bind the PD-L1  
and PD-L2 ligands, molecules that are expressed on 
the neoplastic cells in order to inhibit the proliferation 
of lymphocytes T and to stop the secretion of the anti-
cancer cytokines. Inhibition of the interaction between 
the PD-1 receptor and its PD-L1 and PD-L2 ligands 
by nivolumab have the opposite result — an increased 
anticancer activity of lymphocytes T [2].

Nivolumab and the other drugs with a similar im-
munomodulatory effect (ipilimumab, pembrolizumab, 
atezolizumab, etc.) influence each tissue, not only the 
neoplastic one. For this reason, the use of these agents 
involves a risk of autoimmunological complications 
(immune-related adverse events — irAEs) [3, 4]. In the 
case of nivolumab, the most common manifestations of 
the adverse events are: weakness, rush, diarrhoea, consti-
pation, skin itching, and joints pains. The majority of these 
side effects results from dermatitis, enterocolitis, arthritis, 
or hepatitis with an immunologic background [5].

The data concerning the toxicity of nivolumab and 
other PD-1 inhibitors are based on just a few papers. The 
majority of information concerning the adverse effects 
of immunotherapy derives from the clinical studies of 
ipilimumab, the mechanism of action of which is slightly 
different but still similar to nivolumab. The adverse 
events of nivolumab seem to be less frequent and of 
lower grade [6–8].

The most common toxicities concerning the gastroin-
testinal tract are enterocolitis and hepatitis. A few cases 
of esophagitis and pancreatitis have been also reported.
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Enterocolitis

Diarrhoea is observed in about one third of patients 
undergoing immunotherapy. It usually occurs in the 
third month of therapy [9]. Diarrhoea may have an 
infectious — fungal, bacterial, or viral — as well as au-
toimmunological background. About 8–22% of patients 
receiving immunotherapy develop autoimmunological 
enterocolitis [10]. The autoimmunological inflammation 
may lead to a potentially severe damage and perfora-
tion of the bowel in 1–1.5% and can be fatal in 1.1% 
of patients receiving ipilimumab [10–12]. Data coming 
directly from the clinical studies of nivolumab suggest 
that the clinically severe form of the diarrhoea [Common 
Terminology Adverse Events (CTAE) grade 3 and 4] 
occurs less frequently than post ipilimumab, i.e. in 1–2% 
of patients [13, 14]. 

The aetiology of the diarrhoea may be different, 
which is why it always requires rapid diagnosis. Early 
determination of the cause of diarrhoea enables an 
effective treatment [15]. The initial phase of diagnos-
tics includes tests that exclude infectious background 
— a stool mycology and parasite analysis should be per-
formed as well as testing for the presence of Clostridium 
difficile toxin. Moreover, blood should be tested for 
cytomegalovirus (CMV) infection. Exclusion of the 
infectious background suggests an autoimmunological 
aetiology of the diarrhoea [10]. Coexistence of such 
symptoms as: ulcerations of the oral cavity, perianal 
changes (ulcers, fissures, fistulas), arthritis, skin changes, 
liver damage, or endocrinopathies additionally confirms 
an autoimmunological background [16]. The laboratory 
tests may reveal anaemia, elevated acute phase protein 
(AFP), and hypoalbuminaemia [16]. 

A definitive diagnosis of unspecific enterocolitis 
must be based on the endoscopic and histopathological 
evaluation. In the majority of patients, immunother-
apy-induced enterocolitis involves rectum and/or the 
left part of the colon. That is why fibrosigmoidoscopy 
should be done as a first exam (this technique permits 
evaluation of the rectum and the left part of the colon). 
If the result is normal, a colonoscopy should be per-
formed because in some patients, changes involve only 
the proximal part of the colon [16]. Endoscopy reveals 
inflammation manifested by the absence of the vascular 
pattern, petechiae, redness, and oedema of the mucosa 
as well as erosions and ulcerations [16, 17]. Histopatho-
logical tests (or eventually immunohistochemical ones) 
exclude infectious background and permit confirmation 
of non-specific enterocolitis. Microscopic evaluation of 
the damage induced by ipilimumab reveals a different 
type of histopathological change than those observed 
in Crohn’s disease or in ulcerative enterocolitis [16]. By 
contrast, changes induced by nivolumab are described 
as similar to the ones observed in ulcerative enterocol-
itis. These findings may have therapeutic implications 

such as inclusion of 5-aminosalcylic acid into treatment 
of this complication [18]. 

Diet is a first therapeutic intervention, notwithstand-
ing the cause and grade of symptoms. The major aim 
of the diet is to slow the peristalsis of the bowels and to 
decrease the enteric secretion. For this reason, a patient 
should not consume any raw vegetables or fruit that 
contain pectins (agents that boost peristalsis). Higher 
amounts of pectins are included in apples, apricots, 
cherries, carrots, oranges, bananas, and citrus peel. 
Patients with diarrhoea should also avoid any preserve 
containing enumerated fruit, e.g. jams, because they 
also contain pectins. Another group of food and drinks 
that should not be consumed in case of diarrhoea are: 
soya, oats, corn, sweets, and aerated drinks because they 
contain fructose and sorbitol. All these products increase 
the volume of the stool [10, 19, 20]. If the diarrhoea 
is severe and watery, it may lead to dehydration and 
electrolyte imbalance. In this case, preferentially, oral 
rehydration and common multi-electrolyte formulations 
should be administered. In the mild form of diarrhoea 
(CTAC grade 1) nivolumab must not be stopped. The 
symptomatic therapy includes antidiarrhoeal drugs e.g. 
loperamide or atropine sulphate [1, 10]. 

If the abovementioned measures are not effective 
and autoimmunological enterocolitis is diagnosed 
or highly probable (infection has been excluded), or 
when the symptoms are severe, immunotherapy must 
be interrupted and glucocorticosteroids should be ad-
ditionally started. In the case of moderate symptoms 
(CTAE grade 2), therapy may include budesonide in 
dose of 9 mg per day for eight weeks [21]. If this drug 
is not effective, or if the symptoms are intense, clas-
sic glucocorticosteroids in a dose corresponding to 
0.5–1.0 mg/kg of prednisolone should be started imme-
diately. No effect of orally administered glucocorticos-
teroids or development of severe enterocolitis (CTAE 
grade 3 and 4) constitute an indication for therapy with 
intravenous methylprednisolone in dose of 1–2 mg/kg 
for five days. After this period oral glucocorticosteroids 
in a dose reduced by 4 mg of methylprednisolone every 
seven days should be started [10]. Corticotherapy in 
patients with nivolumab-induced enterocolitis is highly 
effective, reaching 87.5% [22]. Nonetheless, there is 
a group of patients resistant to this therapy. If after five 
days of intravenous steroid therapy no improvement is 
observed, intravenous infusion of infliximab in a dose 
of 5 mg/kg should be administered. Almost all patients 
respond very well to a single dose of infliximab [10, 11, 
16, 23]. Only in some rare cases another dose must be 
given two weeks after the first administration. A second 
indication for infliximab therapy is a reoccurrence of 
enterocolitis during the reduction of the dose of gluco-
corticosteroids [17, 18]. Some single studies suggest that 
vedolizumab may be an effective drug in the case of the 
steroid-resistant, nivolumab-induced enterocolitis [24]. 
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Table 1. Management of nivolumab-induced enterocolitis depending on the severity of symptoms according to the CTAE scale [1]

Grade (G1)

Up to 3 loose stools per day — continue nivolumab therapy — diet, antidiarrhoeal drugs

Grade 2 (G2) 

4–6 loose stools per day, alternatively blood present in a stool, general symptoms — stop nivolumab — budesonide or prednisone

Grade 3/4 (G3/G4)

> 6 loose stools per day, alternatively blood present in a stool, general symptoms, deficiencies — stop nivolumab — steroids 

intravenously, alternatively infliximab

Pharmacotherapy of nivolumab-induced enterocolitis is 
very rarely non-effective. In such circumstances, when 
a severe, life-threatening enterocolitis develops, which 
may result in perforation of the intestine, colectomy 
and ileostomy should be performed [16]. There are no 
confirmed data concerning the problem of restarting 
the immunotherapy after successful management of the 
enterocolitis. In patients with moderate enterocolitis 
(CTAE grade 2 and 3) who did not require therapy 
with infliximab, another attempt of nivolumab therapy 
seems acceptable. There is also a consensus concern-
ing a definitive end of immunotherapy in patients who 
developed a severe form of enterocolitis and required 
therapy with infliximab [1, 10].

The principles of management of enterocolitis de-
pending on its CTAE grade are presented in Table 1. 

Hepatitis

Nivolumab and other anti-PD-1 drugs may also 
induce hepatitis. This complication may occur at any 
period of the therapy, but usually it appears between 
the 6th and 12th week of treatment. Hepatitis concerns 
1–5% of patients [3, 25]. 

Clinical symptoms of hepatitis develop late and are 
related to a sever impairment of the liver. That is why 
the function of the liver should be monitored prior to 
and during the therapy, in order to detect as early as 
possible the impairment of this organ. The essential tests 
includes evaluation of the aminotransferases, gamma 
glutamyl transferase, alkaline phosphatase, and total 
bilirubin activity. 

The occurrence of the laboratory features of liver 
impairment during the pharmacotherapy is strong proof 
of its drug-induced aetiology. However, exclusion of all 
other common factors of liver impairment, e.g.: alcohol 
abuse, infection with hepatotropic viruses, or specific for 
immunotherapy — CMV infection, is always obligatory. 
In order to confirm the immunological background of 
the liver damage, evaluation of the presence of antinu-
clear antibodies as well as anti-smooth muscle antibodies 
should be done. Imaging exams (ultrasonography, com-
puted tomography) may be helpful but are inconclusive 

in diagnosing the immunological cause of liver impair-
ment. Liver biopsy is not necessary. It may be useful in 
uncertain cases or in cases with a fulminant course [26].

If a liver impairment is detected, the control evalu-
ation of liver function should be repeated at least once 
a week [1]. Persistence of the abnormal aminotrans-
ferase’s or total bilirubin level even in a low grade 
(aminotransferases 3–5 × normal value, CTAE grade 
2) constitutes an indication to stop the immunotherapy 
and to start the therapy with glucocorticosteroids (pred-
nisolone) in a dose corresponding to 1–2 mg/kg of body 
weight per day [27]. If this therapy is not effective or the 
symptoms are reoccurring during the reduction of the 
drug dose it is recommended to start again prednisolone 
at the dose of 2 mg/kg of body weight. Hepatitis usually 
resolves in 4–6 weeks of appropriate therapy and then 
the immunotherapy may be reassumed [1]. There are 
some recent data suggesting some benefits of adding 
ursodeoxycholic acid to the glucocorticosteroids. How-
ever, it is too early to recommend a common use of this 
drug in all patients [28]. 

Nivolumab must be definitively stopped in the case 
of occurrence of acute, expansive liver impairment (very 
high levels of aminotransferases — CTAE grade 3) or 
the appearance of symptoms of liver insufficiency (incl. 
increasing hyperbilirubinaemia — CTAE grade 3). In 
this situation, besides stopping the drug, intravenous 
glucocorticotherapy and N-acetylcysteine administra-
tion in dose of 1200 mg should be started [28]. No 
improvement when on this treatment constitutes an in-
dication to administer a mycophenolate mofetil in dose 
of 1000 mg [4, 29–31]. Unlike the other complications 
of immunotherapy, in hepatitis, the use of infliximab is 
not recommended, due to its hepatotoxicity. 

The principles of management of hepatitis, depend-
ing on its CTAE grade, are presented in Table 2.

Beside pharmacotherapy, in the case of liver impair-
ment an adequate diet based on fresh and healthy food 
has a supporting effect. It is recommended that light 
food products are used. The intake of dietary fat should 
be limited. The fat should be vegetable, e.g. rapeseed oil, 
sunflower oil, soybean oil, or olive oil. It is also advised 
that cooked, baked, or steamed products be consumed. 
Eating fried dishes is contraindicated [32].
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Table 2. Management of nivolumab-induced hepatitis depending on the severity of symptoms according to the CTAE scale [1]

Grade 1 (G1)

Aminotransferases < 3 × normal value — continue nivolumab — diet and control of aminotransferases level every 7 days

Grade 2 (G2)

Aminotransferases 3–5 × normal value — stop nivolumab — diet and control of aminotransferases level twice per week — no 

improvement start prednisone orally 

Grade 3 (G3)

Aminotransferases 5–20 × normal value and/or symptoms of liver insufficiency — stop nivolumab permanently — diet and 

methylprednisolone intravenously, if no improvement administer mycophenolate mofetil

Grade 4 (G4)

Aminotransferases > 20 × normal value- stop nivolumab permanently — diet and methylprednisolone intravenously — if no 

improvement, administer mycophenolate

Other complications of the 
gastrointestinal tract 

A few cases of oesophagitis induced by nivolumab 
immunotherapy have recently been reported. It usu-
ally manifested as dysphagia — gastroscopy-detected 
macroscopic features of oesophagitis, and the micro-
scopic evaluation revealed intraepithelial lymphocyte 
infiltrations. Glucocorticosteroids in doses similar to 
the therapy of enterocolitis constituted an effective 
treatment [33]. During immunotherapy with nivolumab 
pancreatitis may also occur. All data suggest that its 
course is asymptomatic and it is manifested by elevated 
serum levels of amylase and lipase [34]. This condition 
does not require any significant medical management. 

References

1. Haanen JB, Carbonnel F, Robert C, et al. ESMO Guidelines Committee. 
Management of toxicities from immunotherapy: ESMO Clinical Practice 
Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 2017; 
28(suppl_4): iv119–iv142, doi: 10.1093/annonc/mdx225, indexed in 
Pubmed: 28881921.

2. Guo L, Zhang H, Chen B. Nivolumab as Programmed Death-1 (PD-1) 
Inhibitor for Targeted Immunotherapy in Tumor. J Cancer. 2017; 8(3): 
410–416, doi: 10.7150/jca.17144, indexed in Pubmed: 28261342.

3. Kähler KC, Hassel JC, Heinzerling L, et al. “Cutaneous Side Effects” Com-
mittee of the Work Group Dermatological Oncology (ADO). Management 
of side effects of immune checkpoint blockade by anti-CTLA-4 and anti-
-PD-1 antibodies in metastatic melanoma. J Dtsch Dermatol Ges. 2016; 
14(7): 662–681, doi: 10.1111/ddg.13047, indexed in Pubmed: 27373241.

4. Teply BA, Lipson EJ. Identification and management of toxicities from 
immune checkpoint-blocking drugs. Oncology (Williston Park). 2014; 
28 Suppl 3: 30–38, indexed in Pubmed: 25384885.

5. Villadolid J, Amin A. Immune checkpoint inhibitors in clinical prac-
tice: update on management of immune-related toxicities. Transl 
Lung Cancer Res. 2015; 4(5): 560–575, doi: 10.3978/j.issn.2218-
6751.2015.06.06, indexed in Pubmed: 26629425.

6. Weber JS, Kähler KC, Hauschild A. Management of immune-related 
adverse events and kinetics of response with ipilimumab. J Clin Oncol. 
2012; 30(21): 2691–2697, doi: 10.1200/JCO.2012.41.6750, indexed in 
Pubmed: 22614989.

7. Topalian SL, Hodi FS, Brahmer JR, et al. Safety, activity, and immune 
correlates of anti-PD-1 antibody in cancer. N Engl J Med. 2012; 
366(26): 2443–2454, doi: 10.1056/NEJMoa1200690, indexed in 
Pubmed: 22658127.

8. Zimmer L, Goldinger SM, Hofmann L, et al. Neurological, respiratory, 
musculoskeletal, cardiac and ocular side-effects of anti-PD-1 therapy. 

Eur J Cancer. 2016; 60: 210–225, doi: 10.1016/j.ejca.2016.02.024, 
indexed in Pubmed: 27084345.

9. Gonzalez RS, Salaria SN, Bohannon CD, et al. PD-1 inhibitor ga-
stroenterocolitis: case series and appraisal of ‘immunomodulatory 
gastroenterocolitis’. Histopathology. 2017; 70(4): 558–567, doi: 
10.1111/his.13118, indexed in Pubmed: 28000302.

10. Gupta A, De Felice KM, Loftus EV, et al. Systematic review: colitis 
associated with anti-CTLA-4 therapy. Aliment Pharmacol Ther. 
2015; 42(4): 406–417, doi: 10.1111/apt.13281, indexed in Pubmed:  
26079306.

11. Beck KE, Blansfield JA, Tran KQ, et al. Enterocolitis in patients 
with cancer after antibody blockade of cytotoxic T-lymphocyte-
-associated antigen 4. J Clin Oncol. 2006; 24(15): 2283–2289, doi: 
10.1200/JCO.2005.04.5716, indexed in Pubmed: 16710025.

12. Eggermont AMM, Chiarion-Sileni V, Grob JJ, et al. Prolonged Survival in 
Stage III Melanoma with Ipilimumab Adjuvant Therapy. N Engl J Med. 
2016; 375(19): 1845–1855, doi: 10.1056/NEJMoa1611299, indexed 
in Pubmed: 27717298.

13. Larkin J, Chiarion-Sileni V, Gonzalez R, et al. Combined Nivolumab 
and Ipilimumab or Monotherapy in Untreated Melanoma. N Engl J 
Med. 2015; 373(1): 23–34, doi: 10.1056/NEJMoa1504030, indexed 
in Pubmed: 26027431.

14. Robert C, Ribas A, Wolchok JD, et al. Anti-programmed-death-recep-
tor-1 treatment with pembrolizumab in ipilimumab-refractory advanced 
melanoma: a  randomised dose-comparison cohort of a  phase 1 
trial. Lancet. 2014; 384(9948): 1109–1117, doi: 10.1016/S0140-
6736(14)60958-2, indexed in Pubmed: 25034862.

15. Linardou H, Gogas H. Toxicity management of immunotherapy for 
patients with metastatic melanoma. Ann Transl Med. 2016; 4(14): 
272, doi: 10.21037/atm.2016.07.10, indexed in Pubmed: 27563659.

16. Marthey L, Mateus C, Mussini C, et al. Cancer Immunotherapy with 
Anti-CTLA-4 Monoclonal Antibodies Induces an Inflammatory Bowel 
Disease. J Crohns Colitis. 2016; 10(4): 395–401, doi: 10.1093/ecco-
-jcc/jjv227, indexed in Pubmed: 26783344.

17. Yanai S, Nakamura S, Matsumoto T. Nivolumab-Induced Colitis Treated 
by Infliximab. Clin Gastroenterol Hepatol. 2017; 15(4): e80–e81, doi: 
10.1016/j.cgh.2016.09.017, indexed in Pubmed: 27664866.

18. Kubo K, Kato M, Mabe K. Nivolumab-Associated Colitis Mimicking 
Ulcerative Colitis. Clin Gastroenterol Hepatol. 2017; 15(9): A35–A36, 
doi: 10.1016/j.cgh.2017.03.026, indexed in Pubmed: 28351793.

19. Yamada’s Textbook of Gastroenterology, 2 Volume Set, 6th Edition. 
Wiley-Blackwell 2015: 1958–1973.

20. Cherny NI. Evaluation and management of treatment-related diarrhea 
in patients with advanced cancer: a review. J Pain Symptom Manage. 
2008; 36(4): 413–423, doi: 10.1016/j.jpainsymman.2007.10.007, inde-
xed in Pubmed: 18411014.

21. Weber J, Thompson JA, Hamid O, et al. A randomized, double-blind, 
placebo-controlled, phase II study comparing the tolerability and 
efficacy of ipilimumab administered with or without prophylactic 
budesonide in patients with unresectable stage III or IV melanoma. 
Clin Cancer Res. 2009; 15(17): 5591–5598, doi: 10.1158/1078-0432.
CCR-09-1024, indexed in Pubmed: 19671877.

22. Collins M, Michot JM, Danlos FX, et al. P315 Gastrointestinal im-
mune related adverse events associated with programmed-Death 
1 blockade. J Crohns Colitis. 2017; 11(suppl_1): S237–S237, doi: 
10.1093/ecco-jcc/jjx002.440.

http://dx.doi.org/10.1093/annonc/mdx225
https://www.ncbi.nlm.nih.gov/pubmed/28261342
https://www.ncbi.nlm.nih.gov/pubmed/25384885
http://dx.doi.org/10.3978/j.issn.2218-6751.2015.06.06
http://dx.doi.org/10.3978/j.issn.2218-6751.2015.06.06
https://www.ncbi.nlm.nih.gov/pubmed/26629425
http://dx.doi.org/10.1200/JCO.2012.41.6750
https://www.ncbi.nlm.nih.gov/pubmed/22614989
http://dx.doi.org/10.1056/NEJMoa1200690
https://www.ncbi.nlm.nih.gov/pubmed/22658127
http://dx.doi.org/10.1016/j.ejca.2016.02.024
https://www.ncbi.nlm.nih.gov/pubmed/27084345
http://dx.doi.org/10.1111/his.13118
https://www.ncbi.nlm.nih.gov/pubmed/28000302
http://dx.doi.org/10.1111/apt.13281
https://www.ncbi.nlm.nih.gov/pubmed/26079306
http://dx.doi.org/10.1200/JCO.2005.04.5716
https://www.ncbi.nlm.nih.gov/pubmed/16710025
http://dx.doi.org/10.1056/NEJMoa1611299
https://www.ncbi.nlm.nih.gov/pubmed/27717298
http://dx.doi.org/10.1056/NEJMoa1504030
https://www.ncbi.nlm.nih.gov/pubmed/26027431
http://dx.doi.org/10.1016/S0140-6736%2814%2960958-2
http://dx.doi.org/10.1016/S0140-6736%2814%2960958-2
https://www.ncbi.nlm.nih.gov/pubmed/25034862
http://dx.doi.org/10.21037/atm.2016.07.10
https://www.ncbi.nlm.nih.gov/pubmed/27563659
http://dx.doi.org/10.1093/ecco-jcc/jjv227
http://dx.doi.org/10.1093/ecco-jcc/jjv227
https://www.ncbi.nlm.nih.gov/pubmed/26783344
http://dx.doi.org/10.1016/j.cgh.2016.09.017
https://www.ncbi.nlm.nih.gov/pubmed/27664866
http://dx.doi.org/10.1016/j.cgh.2017.03.026
https://www.ncbi.nlm.nih.gov/pubmed/28351793
http://dx.doi.org/10.1016/j.jpainsymman.2007.10.007
https://www.ncbi.nlm.nih.gov/pubmed/18411014
http://dx.doi.org/10.1158/1078-0432.CCR-09-1024
http://dx.doi.org/10.1158/1078-0432.CCR-09-1024
https://www.ncbi.nlm.nih.gov/pubmed/19671877
http://dx.doi.org/10.1093/ecco-jcc/jjx002.440


229

Tomasz Rawa, Jarosław Reguła, Management of gastrointestinal toxicity from nivolumab therapy

23. Horvat TZ, Adel NG, Dang TO, et al. Immune-Related Adverse Events, 
Need for Systemic Immunosuppression, and Effects on Survival and 
Time to Treatment Failure in Patients With Melanoma Treated With 
Ipilimumab at Memorial Sloan Kettering Cancer Center. J Clin Oncol. 
2015; 33(28): 3193–3198, doi: 10.1200/JCO.2015.60.8448, indexed 
in Pubmed: 26282644.

24. Bergqvist V, Hertervig E, Gedeon P, et al. Vedolizumab treatment for 
immune checkpoint inhibitor-induced enterocolitis. Cancer Immunol 
Immunother. 2017; 66(5): 581–592, doi: 10.1007/s00262-017-1962-6, 
indexed in Pubmed: 28204866.

25. Hofmann L, Forschner A, Loquai C, et al. Cutaneous, gastrointestinal, 
hepatic, endocrine, and renal side-effects of anti-PD-1 therapy. Eur J 
Cancer. 2016; 60: 190–209, doi: 10.1016/j.ejca.2016.02.025, indexed 
in Pubmed: 27085692.

26. Eigentler TK, Hassel JC, Berking C, et al. Diagnosis, monitoring and 
management of immune-related adverse drug reactions of anti-PD-1 
antibody therapy. Cancer Treat Rev. 2016; 45: 7–18, doi: 10.1016/j.
ctrv.2016.02.003, indexed in Pubmed: 26922661.

27. Menzies AM, Johnson DB, Ramanujam S, et al. Anti-PD-1 therapy 
in patients with advanced melanoma and preexisting autoimmune 
disorders or major toxicity with ipilimumab. Ann Oncol. 2017; 28(2): 
368–376, doi: 10.1093/annonc/mdw443, indexed in Pubmed:  
27687304.

28. Ziemer M, Koukoulioti E, Beyer S, et al. Managing immune checkpoint-
-inhibitor-induced severe autoimmune-like hepatitis by liver-directed 
topical steroids. J Hepatol. 2017: 657–665.

29. Chmiel KD, Suan D, Liddle C, et al. Resolution of severe ipilimumab-induced 
hepatitis after antithymocyte globulin therapy. J Clin Oncol. 2011; 29(9): 
e237–e240, doi: 10.1200/JCO.2010.32.2206, indexed in Pubmed: 21220617.

30. Johncilla M, Misdraji J, Pratt DS, et al. Ipilimumab-associated Hepatitis: 
Clinicopathologic Characterization in a Series of 11 Cases. Am J Surg 
Pathol. 2015; 39(8): 1075–1084, doi: 10.1097/PAS.0000000000000453, 
indexed in Pubmed: 26034866.

31. Weber J, Antonia SJ, Topalian S, et al. Safety profile of nivolumab 
(NIVO) in patients (pts) with advanced melanoma (MEL): A pooled 
analysis. J Clin Oncol. 2015: 33.

32. Leise MD, Poterucha JJ, Talwalkar JA. Drug-induced liver injury. Mayo 
Clin Proc. 2014; 89(1): 95–106, doi: 10.1016/j.mayocp.2013.09.016, 
indexed in Pubmed: 24388027.

33. Boike J, Dejulio T. Severe Esophagitis and Gastritis from Nivolumab 
Therapy. ACG Case Rep J. 2017; 4: e57, doi: 10.14309/crj.2017.57, 
indexed in Pubmed: 28459081.

34. Banks PA, Bollen TL, Dervenis C, et al. Acute Pancreatitis Classification Wor-
king Group. Classification of acute pancreatitis — 2012: revision of the Atlanta 
classification and definitions by international consensus. Gut. 2013; 62(1): 
102–111, doi: 10.1136/gutjnl-2012-302779, indexed in Pubmed: 23100216.

http://dx.doi.org/10.1200/JCO.2015.60.8448
https://www.ncbi.nlm.nih.gov/pubmed/26282644
http://dx.doi.org/10.1007/s00262-017-1962-6
https://www.ncbi.nlm.nih.gov/pubmed/28204866
http://dx.doi.org/10.1016/j.ejca.2016.02.025
https://www.ncbi.nlm.nih.gov/pubmed/27085692
http://dx.doi.org/10.1016/j.ctrv.2016.02.003
http://dx.doi.org/10.1016/j.ctrv.2016.02.003
https://www.ncbi.nlm.nih.gov/pubmed/26922661
http://dx.doi.org/10.1093/annonc/mdw443
https://www.ncbi.nlm.nih.gov/pubmed/27687304
http://dx.doi.org/10.1200/JCO.2010.32.2206
https://www.ncbi.nlm.nih.gov/pubmed/21220617
http://dx.doi.org/10.1097/PAS.0000000000000453
https://www.ncbi.nlm.nih.gov/pubmed/26034866
http://dx.doi.org/10.1016/j.mayocp.2013.09.016
https://www.ncbi.nlm.nih.gov/pubmed/24388027
http://dx.doi.org/10.14309/crj.2017.57
https://www.ncbi.nlm.nih.gov/pubmed/28459081
http://dx.doi.org/10.1136/gutjnl-2012-302779
https://www.ncbi.nlm.nih.gov/pubmed/23100216

