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Abstract

Purpose PD-1/PD-L1 inhibitors have demonstrated unparalleled therapeutic efficacy in multiple tumor types. Additionally,
metformin has been linked to favorable outcomes in tumors. Many researchers have reported immune-mediated adverse
events induced by immune checkpoint inhibitors (ICI) single agent. However, little is documented on the adverse events of
the combined use of ICI and metformin.

Methods To address this question, we used the Food and Drug Administration Adverse Event Reporting System (FAERS)
to display the landscape of adverse events associated with the combined use of ICI and metformin. We identified 38 adverse
event cases about the combination treatment between January 1, 2015 and June 30, 2018.

Results There are 36 cases in patients receiving nivolumab plus metformin (NM) therapy, and the other 2 cases were
pembrolizumab plus metformin (PM). Among the 36 patients receiving NM therapy, the most common indication was for
treatment of malignant lung cancer (20, 55.56%), Notably, 9 cases of inflammatory bowel disease (IBD) and diarrhea were
reported.

Conclusions Our findings revealed that higher risk of IBD might occur in lung cancer patients during the combined therapy
of nivolumab plus metformin. Further studies are needed to verify our findings.
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efficacy in multiple tumor types, which are rapidly trans-
forming the oncology practice [1]. Meanwhile, metformin
has been linked to favorable outcomes in tumors through
observational and experimental studies [2]. Researchers
are conducting sundry randomisation clinical trials (RCTs)
(single agents; combination with chemotherapy, tyrosine
kinase inhibitor (TKI) and ICI therapy) to confirm the effi-
cacy and safety of metformin. Immune-mediated adverse
events induced by ICI single agent have been reported [3].
However, little is documented on the adverse events of the
combined use of ICI and metformin. Therefore, we used
the Food and Drug Administration Adverse Event Report-
ing System (FAERS) [4], to display the landscape of
adverse events associated with the combined use of ICI and
metformin.
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Materials and methods

We used FAERS to analyse all reported adverse events
between January 1, 2015 and June 30, 2018 that were asso-
ciated with the combination treatment of FDA approved
PD-1/PD-L1 inhibitors (nivolumab, pembrolizumab, ate-
zolizumab, avelumab, and durvalumab) and metformin.
Institutional review board approval was waived for this
study because FAERS is a public anonymized database.
All statistical analyses were performed using R software
(version 3.4.2, Institute for Statistics and Mathematics,
Vienna, Austria; http://www.r-project.org).

Results

We identified 38 adverse event cases about the combina-
tion treatment (PD-1/PD-L1 inhibitors + metformin), of
which 10 (26.32%) resulted in death (Table 1). The num-
ber of cases increased over time, from 4 in 2015, to 22 in
2017, and now 8 in the first half of 2018. Most patients
were men (34, 89.47%). The mean age was 65.76 years.
The cases were collected from around the world, with
France (9, 23.68%), Italy (9, 23.68%), and the United
States (9, 23.68%) reporting most of the cases. The main
report source was “Healthcare Professional” (35, 92.11%).

There are 36 cases in patients receiving nivolumab plus
metformin (NM) therapy, and the other 2 cases were pem-
brolizumab plus metformin (PM). Among the 36 patients
receiving NM therapy, the most common indication was
for treatment of malignant lung cancer (20, 55.56%), in
which 13 patients were diagnosed with diabetes mellitus.
Notably, 9 cases of inflammatory bowel disease (IBD)
and diarrhea were reported. For hepatocellular carcinoma
(N =6), multiple organ dysfunction syndrome and lactic
acidosis were the most common adverse event. Three
patients with metastatic malignant melanoma (with diabe-
tes mellitus) were exposed to interstitial lung disease. Two
patients with malignant melanoma received PM therapy,
and they reported the cases of decreased thyroglobulin,
acute kidney injury, and pancreatic failure.

To further explore the relationship between IBD and the
combination treatment, we analysed 36,815 PD-1/PD-L1
inhibitors cases without metformin during the period
reviewed. A total of 60 IBD cases were reported, with a
crude reporting ratio of 0.16%. In addition, we observed
that 20 cases of IBD in 23,572 patients receiving met-
formin were reported to the FAERS, including 9 cases in
NM therapy we mentioned. The remained 11 IBD adverse
events existed among patients (receiving metformin,
without PD-1/PD-L1 inhibitors) diagnosed with diabetes
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Table 1 Characteristics of patients receiving immune checkpoint
inhibitor and metformin (Data from the FDA Adverse Event Report-
ing System, 2015-2018, N=38)

Characteristic N (%)
Male gender 34 (89.47)
Age (Mean) 65.76
Cancer

Lung 20 (52.63)

Liver 6 (15.79)

Melanoma 5(13.16)

Others 7 (18.42)
Region

France 9 (23.68)

Italy 9 (23.68)

United States 9 (23.68)

Canada 3(7.89)

Japan 3(7.89)

Others 5(13.16)
Reporting year

2015 4

2016 4

2017 22

2018 (30/6) 8
Regimen

Nivolumab + Metformin 36 (94.74)

Pembrolizumab + Metformin 2(5.26)

Adverse events (N>2)
Diarrhea 10

Inflammatory bowel disease 9
Lactic acidosis 7
Multiple organ dysfunction syndrome 6
Renal failure 6
Pneumonitis 4
Interstitial lung disease 3
Dyspnea/tachypnoea 372
Acute kidney injury 2
Diabetic ketoacidosis 2
Drug eruption 2

mellitus, rather than malignancies. Notably, no IBD was
reported in cases receiving metformin combined with TKI
or chemotherapy.

Discussion

Immunotherapy has become a standard of care options for
several malignancies. Considering that there is a substan-
tial proportion of cancer patients concomitant with diabetes
mellitus, the combined usage of ICI and metformin may
be inevitable in the clinical practice. At present, little is
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documented about the adverse events of the combined use
of ICI and metformin. The relevant RCTs are ongoing, and
the data is not yet available. Besides, it is time-consuming
to collect safety data from clinical trials, with costs in man-
power and material resources involved. Thus, we subtly sum-
marized the currently reported adverse events and detected
potential high-risk adverse events through FAERS, ahead
of the publication of formal RCTs. Our findings suggested
that higher risk of IBD might occur in lung cancer patients
concomitant with diabetes mellitus during the combined
therapy of nivolumab plus metformin, which has not hith-
erto been reported in literatures. Although our data were
obtained from FAERS, a simple database with a paucity of
details, the number of IBD cases reported is still alarming.
Since IBD significantly influences health-related quality of
life [5], further studies are needed to identify mechanisms
and predictors of IBD associated with the combined therapy
of immune checkpoint inhibitors and metformin.

This study has several limitations. The detailed informa-
tion for patients is not available in the FAERS. In addition,
FAERS post-marketing data are subject to many biases, and
they cannot ascertain causality or incidence. Despite these
limitations, these data can offer an update for oncologists.
We suggest oncologists to closely follow-up patients with
IBD from these agents, while awaiting the formal release
of all trial data.
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