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Introduction
Immune-checkpoint inhibition is proposed as a new 

promising therapy against cancer. Nowadays there are two types 
of immunotherapeutic drugs: CTLA-4 (cytotoxic T-lymphocyte 
antigen-4) and PD-1 (programmed cell death-1) blocking antibodies. 
The efficacy of anti-CTLA-4 (ipilimumab) and anti-PD-1 (nivolumab 
and pembrolizumab) has been proven on malignant lesions, such as 
melanoma, renal cell carcinoma (RCC) and non-small cell lung cancer 
(NSCLC) [1-3]. The mechanism of action includes the activation of 
T-cell immune response, which controls cell recognition and tumor’s 
regression. After 3 years of ipilimumab treatment, patient survival rate 
is almost 21% [4]. Despite its positive therapeutic effect, such therapy 
causes a lot of immune-related adverse events (irAEs). Gastrointestinal 
(GI) complications occur in 12% of patients, treated by ipilimumab 
[5]. Patients, who receive anti-PD-1 treatment show less frequency of 
irAEs. GI complications, induced by immunotherapy, are ranged from 
diarrhea and inflammatory bowel disease (IBD) to bowel’s perforation 
[6]. In this minireview article we described the existing data for 
different potential biological and clinical markers of GI immune-related 
complications which can be used as possible tools for creation effective 
prophylaxis of GI irAEs in patient on immunotherapeutic drugs.

Possible biomarkers of GI irAEs

In 2013, group of scientists from the Bristol-Myers Squibb have 
analyzed 162 melanoma patients, treated by ipilimumab. Only 49 
patients had GI complications grade II or higher. It was discovered, 
that GI complications mostly start to occur after second or third dose 
of ipilimumab’s administration. Their study also revealed the fact, that 
neutrophil surface protein CD 177 (cluster of differentiation), which 
is important in neutrophil’s activation, was highly increased on the 
third week of treatment, comparing to baseline levels on the 0 week and 
to the patients without GI irAEs. It was proposed, that CD 177 could 
play a role of early predictor of gastrointestinal immunotherapeutic 
complications. It was also reported, that on the 11th week some 
immunoglobulin-related genes, such as IGHA1, IGHA2, IGHG1, 
IGHV4-31 notably activated in the ipilimumab-treated patients with 
GI complications, comparing to their baseline levels in the beginning 
of the treatment. 

CEACAM1 (carcinoembryonic antigen-related cell adhesion 
molecule 1) is another prospective predictive marker of GI 
complications. It started to increase after three weeks, from the first 
ipilimumab’s administration especially in patients with GI adverse 
events [7]. 

It worth mentioning, that female sex has higher risk of immune-
related adverse events’ development. As demonstrated by Valpione.S. 

and co-authors, among 140 ipilimumab-treated patients, 26% had 
severe adverse events and 24% left the treatment due to the toxicity. 
Most of the patients with gastrointestinal adverse events were female 
with low baseline level of interleukin-6, which is associated with immune 
response and produced by activated T-cells or macrophages [8]. 

In addition to interleukin-6, another cytokine Il-17 has been 
identified as possible marker for gastrointestinal irAEs in ipilimumab-
treated patients. It was found, that among patients with grade III 
diarrhea or colitis, IL-17 was highly increased, comparing to its baseline 
level (p=0,02). These results were measured between 0 and 6th weeks [9]. 

Autoantibodies against CTLA-4 could also play role as a biomarker 
of treatment response. It was shown, that among 37 patients with 
metastatic melanoma, treated by ipilimumab, 28 had different irAEs 
with increased level of IgG autoantibodies [10]. 

Anti-PD-1 drugs, such as nivolumab and pembrolizumab, are 
considered to be more safe and effective immunotherapeutic drugs, 
which better prolongs survival of patients with metastatic melanoma. 
Despite that, the pilot study revealed [11], that among 46 patients, 
treated by nivolumab, 45,7% had different complications. Before the 
first administration of the drug, serum level of CD163 (cluster of 
differentiation) and CXCL5 (C-X-C motif chemokine ligand 5) was 
measured. On the 42nd day of treatment serum level of both markers 
was increased, but CD163 was highly increased in patients with adverse 
events [11].

These results are very promising and require further clinical 
validation on larger group of patients.

Gut microbiota: biomarker or not?

Does gut flora play any role in gastrointestinal immune-related 
complications? In 2015, the experiment provided on mice has shown 
that tumors become resistant to the anti-CTLA-4 treatment in case of 
unhealthy gut flora [12]. The immunogenic bacteria Bacteroides fragilis 
was proposed as predictor of effective treatment by ipilimumab [13]. The 
authors suggested that the higher concentration of the B. fragilis could lead 
to the better treatment response. From the other side, this data suggests, 
that disruption in ratio of gut flora, by increase of B. fragilis, could lead 
to dysbiosis, which, in turn, could result in colitis or inflammatory bowel 
disease and be considered as a GI complication during immunotherapy. 
However, this point of view requires further study.
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Discussion
Several studies have shown that there is a correlation between 

immune-related adverse events and response to therapy. Judd J. 
and Zibelman M. have demonstrated, that patients with low-grade 
complications after anti-PD-1 immunotherapeutic treatment, have 
better response to the treatment (p=0,017) and longer TTNTD (time 
to next therapy or death, p=0,008). However, the correlation between 
presence of irAEs, OS (overall survival) and mortality rate in groups of 
patients with or without immune-related complications haven’t been 
described [14]. Another research project had a pool of 148 patients 
with melanoma treated by nivolumab. 68,2% of patients had irAEs of 
different severity. The study has shown, that skin irAEs, such as rash 
and vitiligo, correlated with better OS of patients with metastatic 
melanoma (p=0,004). Nevertheless, the correlation of other irAEs, 
such as gastrointestinal, with OS of patients haven’t been studied [15]. 
Even though irAEs are associated with better response rate and skin 
irAEs with higher overall survival, the patient’s quality of life, receiving 
immune checkpoint inhibitors should be also considered. Diarrhea, 
colitis and other gastrointestinal immune-related adverse events 
could not just worsen patient’s quality of life, but also lead to other 
complications, which, in turn, could lead to sudden non-oncological 
death. Hence, identifying predictive biomarkers for immune-related 
adverse events is very vital for modern immunoncology. The prevention 
program for the most common adverse gastrointestinal events based on 
specific biomarkers will definitely benefit existing protocols for cancer 
immunotherapy.

Conclusion
Thus, current data presents different spectrum of possible 

biological and clinical markers correlated with the gastrointestinal 
irAEs. Biomarkers CD177 and CD163 should be considered as the most 
trustworthy markers among all, according to the existing information. 
However, gastrointestinal irAEs should produce numerous detectable 
genetic and epigenetic alterations. Further research, which will 
include large cohort of patients receiving different immune checkpoint 
inhibitors in different dosages and new bio-medical tools should 
be conceded. Without doubt, the discovery of specific and unique 
biomarkers for gastrointestinal immune-related adverse events will 
help to create effective methods for prophylaxis of irAEs and, as a result, 
immunotherapy will become not just effective, but also safe and easy 
tolerable treatment for oncological patients.
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