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Cytotoxic T-Lymphocyte Antigen 4 (CTLA-4 inhibitor )

ipilimumab

Programmed Cell Death Receptor-1 (anti-PD-1)

pembrolizumab

nivolumab

Programmed Death Ligand 1 (anti- PD-L1)

atezolizumab

Immune Checkpoints

&

The Monoclonal Antibodies that Inhibit them



Immune Checkpoint 

CTLA-4

• Cytotoxic T lymphocyte associated 
antigen (CTLA-4) is upregulated after 
T cells are activated by signals from an 
APC occurring in secondary lymphoid 
tissue.

• CTLA-4 binds to B7, the main co-
stimulatory molecule for T-cells, 
preventing T cell activation.

-

Buchbinder EI, A Desai. CTLA-4 and PD1 Pathways: Similarities, Differences, and 

Implications of  Their Inhibition. Am J Clin Oncol 2016; 39:98-106.

?Activation or Anergy?



Immune Checkpoint 

PD-1

• Programmed Cell Death Receptor-1 

(PD-1) expression induced after effector 

T cells become activated in the 

microtumor environment. 

• PD-1 inhibits T-cell activation through 

binding to its ligands, Programmed 

Death Ligand 1 (PD-L1) and PD-L2 

present on both tumor and normal cells.

• Chronic antigen exposure of  cancer can 

lead to persistent CD8 PD-1 expression 

and anergy.

-



Image: Buchbinder EI, A Desai. CTLA-4 and PD1 Pathways: 

Similarities, Differences, and Implications of Their Inhibition. 

Am J Clin Oncol 2016; 39:98-106.

Broader diversity of  cancers



Successful Therapeutic Responses with Increased Overall Survival 



.

✓ Immune checkpoint inhibitor 
therapy induces irAE in about 
70% of patients

✓ Can be seen after cessation of tx

✓ Important to recognize as irAE 
can cause life threating 
toxicity, and early recognition 
and treatment can prevent 
progression

Organs Affected by Immune Checkpoint Blockade
MA Postow et al. N Engl J Med 2018;378:158-168

Immune-Related Adverse Events (irAE) 



✓ Median onset of  diarrhea was  7 weeks

✓ Wide interval range of  1 week to 6 months



Case Study:

November 2016:

Maculopapular rash over 
upper and lower extremities 
and pain and swelling of  lips

• April 2016 69 year old woman with metastatic MSI-high colorectal cancer: AJCC pT4N0M1

• May 2016 6 cycles of  FOLFOX; Progression of  cancer on imaging 

• September 2016 began Pembrolizumab (anti-PD1)
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Case Study:

November 2016: 
Rash over upper and 
lower extremities and 

swelling of  lips

December 2016:

Elevated TSH/low T4; 
Started on 

levothyroxine

March 2017:
Last Treatment (7 total 

cycles)

April 2017:
Diarrhea and abdominal pain. 
Referred to GI +Prednisone

May 2017:
Endoscopic biopsies c/w 

immune checkpoint inhibitor 
colitis. Started on Infliximab.

• April 2016 69 year old woman with metastatic MSI-high colorectal cancer: AJCC pT4N0M1

• May 2016 6 cycles of  FOLFOX; Progression of  cancer (lung mets) on imaging 

• September 2016 began Pembrolizumab (anti-PD1)

Follow Up: February 2018; Lung nodules stable; No liver Mets



Immune Checkpoint Inhibitor Colitis

Differential Diagnosis

✓ Infectious Colitis (e.g. CMV)

✓ GVHD

✓ Ischemic Colitis

✓ Drugs other than immune checkpoint inhibitors (e.g. Mycophenolate)

Assarzadegan N, Montgomery E, R Anders. Immune checkpoint inhibitor 

colitis: the flip side of the wonder drugs. Virchows Arch. 2018; 472:125-133. 



Lymphocytic  Colitis Pattern

✓ with apoptosis 

✓ Nivolumab (anti-PD-1)

✓ Metastatic NSCC 

✓ Diarrhea started 4 months from drug initiation



Collagenous Colitis Pattern

✓ Nivolumab (anti-PD-1)

✓ Metastatic NSCC

✓ Normal Endoscopy



✓ Pembrolizumab (anti PD-1)

✓ Metastatic MSI CRC

✓ Colitis s/p treatment cessation

➢ Changes resembling ischemic colitis

➢ With marked apoptosis



✓ Pembrolizumab (anti PD-1)

✓ Metastatic MSI CRC

✓ Colitis s/p treatment cessation

➢ Active cryptitis

➢ With crypt atrophy/dropout



➢ Recurrent immune checkpoint inhibitor colitis

➢ Active Colitis with features of  chronicity

✓ Metastatic Melanoma

✓ Ipilimumab (CTLA-4)

✓ Skin rash & Grade II diarrhea 4 wks. Tx

✓ Transitioned to Pembrolizumab (anti-PD-1)

✓ Recurrent colitis requiring infliximab 



✓ Nivolumab (Anti-PD-1)

✓ SCC of  unknown primary

✓ Pt Lower GI Biopsy Series: 

Lymphocytic colitis pattern 

immune checkpoint inhibitor 

colitis with apoptosis

✓ IgA tTG normal range

UPPER GI INVOLVEMENT

Terminal Ileum Biopsy

➢ Villous blunting

➢ Lymphoplasmocytic expansion of  LP

➢ Intraepithelial lymphocytes



✓ Ipilimumab (CTLA-4)

✓ Metastatic Melanoma

✓ Diarrhea & Weight Loss

✓ + Steroids

✓ Acute abdomen

✓ Resection SB perforation

** Deaths from intestinal perforation secondary to 

Ipilimumab have occurred in 1% of  patients

* Urgent clinical assessment & management 

required in moderate to severe cases of  diarrhea

HP: Small Bowel distal 

from perforation site



Immune Checkpoint Inhibitor Colitis

ENDOSCOPY FINDINGS: 

Significant range of  findings:

Normal

Mild to diffuse mucosa erythema

Diffuse to patchy erosion with active colitis

Ulcerations

Disappearance of  vascular pattern 

Pseudomembranous colitis

Assarzadegan et al 2017

Chen et al 2017

Gonzelez et al 2017

Prieux-Klotz et al 2017
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Common Terminology Criteria for Adverse 

Events (CTCAE)
• Descriptive lexicon of  terms and adverse event severity

• Developed by the National Cancer Institute (NCI) at the NIH

• Goal of  standardizing AE reporting across medical specialties

Puzanov et al. Journal for ImmunoTherapy of Cancer (2017) 5:95 

SERVICES., U.S.D.O.H.A.H., Common Terminology Criteria for Adverse 

Events(CTCAE) Version 4.03. 2010.

https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_

https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03_


Diarrhea with a history of Immune Checkpoint Inhibitor treatment

R/O infectious etiology (e.g. C. diff, CMV)

Clinical assessment of severity

Severe Acute Colitis 

(Grade 3-4 Diarrhea +/- abdominal pain, rectal 

bleeding)

Continue treatment with close monitoring

Hydration; anti-diarrheal medication (e.g. 

loperamide) 

Endoscopy with biopsies

Steroids

Discontinue treatment

Stop treatment

Hydration

Anti-diarrheal medication
Imaging & Endoscopy

Consider Hospitalization

High dose IV steroids

If fails

Biologic therapy 

(e.g. Infliximab)

Management algorithm adapted from: 

Prieux-Klotz et al. Immune checkpoint inhibitor-induced colitis: 

diagnosis and management. Targ Oncol. 2017; 12: 301-308.



Take Home Points

✓ Excellent communication = Excellent patient care

✓ Histologic features of  ICI colitis are described but non-specific and evolving

✓ Rule out other entities or concomitant entities

✓ Apoptosis

✓ Early recognition/intervention essential

✓ Excellent multidisciplinary/interdisciplinary communication = Excellent patient care


