
EXCLI Journal 2018;17:526-530 – ISSN 1611-2156 
Received: May 23, 2018, accepted: June 05, 2018, published: June 06, 2018 

 

 

526 

Case report: 

AVELUMAB INDUCING HYPOTHYROIDISM AND  
HYPOADRENALISM:  

A CASE REPORT AND REVIEW OF LITERATURE 
 
Kashif Aziz*, Amir Shahbaz, Muhammad Umair, Isaac Sachmechi 

 
Department of Medicine, Icahn School of Medicine Mount Sinai, Queens Hospital Center,  
Jamaica, New York 
 
* corresponding author: Kashif Aziz, 9155 97th street, Jamaica, New York, 11421,  

E-mail: kashifaziz927@gmail.com, Tel: +19293509197, +923464910784 
 
 
http://dx.doi.org/10.17179/excli2018-1357 

 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License  
(http://creativecommons.org/licenses/by/4.0/). 
 
 

ABSTRACT 

Avelumab is an anti-PD-L1 (programmed death-ligand 1) immune checkpoint inhibitor (ICIs) and the monoclonal 
antibody that constitutes a major development in the immunotherapy of cancer. In 2017, The European Medicine 
Agency (EMA) approved it as an orphan drug for treatment of gastric cancer. Avelumab has recently been ap-
proved in the United States, Europe and Japan for treatment of metastatic Merkel cell carcinoma (MCC). 
Avelumab inhibits the interaction of Programmed cell death protein 1 (PD-1) on immune cells with PD-L1 on 
tumor cells, thus banishing immunosuppressive signals and leading to enhanced immune cell activation. Here we 
are revealing a case of the patient with metastatic gastric cancer receiving avelumab with the development of 
undesirable endocrinopathies during the course of treatment. We suggested that patients receiving avelumab im-
munotherapy should be monitored for signs and symptoms of thyroiditis, hypothyroidism and adrenal insuffi-
ciency, which may require immediate attention and supportive treatment by immunosuppression and respective 
hormone replacement. 
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INTRODUCTION 

Programmed cell death protein 1 (also 
known as PD-1) is a cell surface receptor that 
plays a significant role in down-regulating the 
immune system and promoting self-tolerance 
by suppressing T cell inflammatory activity. 
PD-1 is an immune checkpoint and guards 
against autoimmunity through a dual mecha-
nism of promoting apoptosis in antigen-spe-
cific T-cells in lymph nodes while simultane-
ously reducing apoptosis in regulatory T cells 
(Francisco et al., 2010; Fife and Pauken, 
2011). A new class of drugs that block PD-1, 

the PD-1 inhibitors, activate the immune sys-
tem to attack tumors and are therefore used 
for varying success to treat some types of can-
cer (Syn et al., 2017). Avelumab is a whole 
monoclonal antibody of isotype IgG1 that 
binds to the programmed death ligand 1 (PD-
L1) and therefore inhibits binding to its recep-
tor the PD-1. Formation of a PD-1/PD-L1 re-
ceptor/ligand complex leads to inhibition of 
CD8+ T cells, and therefore inhibition of an 
immune-related reaction. Immunotherapy 
aims at ceasing this immune blockage by 
blocking those receptor-ligand pairs (Joseph 
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et al., 2018). The most common serious ad-
verse reactions to avelumab are immune-me-
diated adverse reactions (irAEs) which in-
cludes rash, pneumonitis, hepatitis, colitis, 
endocrinopathies, and nephritis as well as 
life-threatening infusion reactions (Hamid et 
al., 2013). Hereby we present a case of hypo-
thyroidism and adrenal insufficiency induced 
by Avelumab (PD-L1 inhibitor) in a 69-year- 
old patient with metastatic gastric cancer. 
 

CASE REPORT 

A 69-year male presented to us with the 
recurrence of gastric cancer with pancreatic 
metastasis. He received 6 cycles of Taxotere, 
Cisplatima, and 5FU (TCF), a TCF chemo-
therapy regimen which includes Docetaxel, 
carboplatin, and 5-fluorouracil. He did not 
show any response to these medications. Af-
ter that, he entered into a clinical trial with 
avelumab which is a PD-L1 inhibitor. After 
three months of starting avelumab, the patient 
started to complain of resting tachycardia. He 
had deranged thyroid function tests (TFT) in-
dicating thyrotoxicosis and treated with 
tapazole 5 mg every other day for resting 
tachycardia. Subsequently, being 6 weeks on 
tapazole, his TFT and heart rates improved. 
Later, on seven months of treatment (15 cy-
cles) the patient was complaining of fatigue, 
nausea, vomiting, found hypotensive (blood 
pressure=93/61 mm HG) and hyponatremia. 
At that time his relevant blood work-up was 
given in Table 1. 

MRI, abdomen showed adrenal cortical 
atrophy. After getting the results of his blood 
tests and imaging, diagnosis of hypothyroid-
ism and adrenal insufficiency were made and 
the patient was admitted to the hospital and 
started on hydrocortisone 20 mg in am and 10 
mg in pm. Tapazole was stopped initially and 
later started on levothyroxine 50 mcg which 
titrated up to 88 mcg. Patient symptoms im-
proved with this treatment. 

Table 1: Relevant blood tests and their results 

Test Result Refer-
ence 
Range 

Comments 

TSH 24.06 
U/mL 

0.35-3.5 
U/mL 

Higher than nor-
mal, suggest 
hypothyroidism 

FT4 0.63 
ng/dl 

0.8-1.8 
ng/dl 

Lower than nor-
mal, suggest 
hypothyroidism  

Corti-
sol 
(AM) 

2.2 
μg/dL 

5-25 
μg/dL 

Lower than nor-
mal, Adrenal In-
sufficiency sus-
pected 

Corti-
sol 
(PM) 

0.4 
μg/dL 

2-14 
μg/dL 

Lower than nor-
mal 

 
 

DISCUSSION 

Immune evasion is an emerging hallmark 
of cancer, and oncologists have long sought to 
connect the power of the immune system to 
treat cancer (Hanahan and Weinberg, 2011). 
In the last 5 years, inhibition of 2 immune 
checkpoints, PD-1 and cytotoxic T-lympho-
cyte-associated protein 4 (CTLA-4), have sig-
nificantly changed the landscape for immuno-
therapy. PD-1 is an immune checkpoint re-
ceptor expressed on activated T cells. When 
bound by PD-L1, PD-1 causes T-cell exhaus-
tion and a favorable environment for tumor 
growth (Topalian et al., 2015). Immune 
checkpoint inhibitors (ICIs) that block the 
programmed death 1 axis (PD-L1, PD-1) are 
important treatment options in various tumor 
types. Avelumab also functions as an immune 
checkpoint inhibitor and has recently been ap-
proved in the United States, Europe and Japan 
for the treatment of metastatic Merkel cell 
carcinoma (MCC) (Shirley, 2018). Common 
treatment-related adverse events (TRAEs) 
with anti–PD-L1/PD-1 agents include low-
grade fatigue, pruritus and rash. In addition, 
potentially serious irAEs, such as high-grade 
pneumonitis or autoimmune-like side effects, 
occur in a minority of patients (Postow et al., 
2015; Spain et al., 2016; Weber et al., 2015). 
The exact mechanism of PD-L1 induced en-
docrinopathies is not known. We suggest that 
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cell lytic properties of this immunotherapeu-
tic agent cause thyroiditis, and eventually lead 
to hypothyroidism and possible adrenalitis 
leading to hypoadrenalism. In some cases hy-
pophysitis was also property, but not in our 

patient. On review of the literature, we found 
4 studies and trials regarding the use, safety, 
and immune-related adverse events by the use 
of avelumab and other immune checkpoints 
inhibitors. These are shown in Table 2 below. 

 
 

Table 2: Review of literature regarding the use, safety, and immune related adverse events (irAEs) by 
the use of avelumab and other immune checkpoint inhibitors  

Authors Aim of Study Study Type  Study Summary Outcome 
Kelly et 
al., 2018 

The aim of trial 
was to study 
safety profile of 
avelumab in pa-
tients with ad-
vanced solid tu-
mors. 

A pooled 
analysis of 
data from the 
phase 1 
JAVELIN 
Solid Tumor 
and phase 2 
JAVELIN 
Merkel 200 
clinical trials 

Patients with advanced 
solid tumors who were en-
rolled in the clinical trials 
(phase 1 JAVELIN Solid 
Tumor and phase 2 JAVE-
LIN Merkel 200) received 
avelumab at a dose of 
10 mg/kg every two weeks. 
Most common treatment-
related adverse events 
(TRAE) include fatigue, 
nausea and diarrhea while 
immune-related adverse 
events (irAEs) include 
rash, hepatitis, colitis, hy-
pothyroidism, hyperthyroid-
ism, and adrenal insuffi-
ciency. 

This pooled analysis 
of patients with ad-
vanced solid tumors 
confirm that 
avelumab was well 
tolerated and had a 
manageable safety 
profile. Immune-re-
lated events were 
managed by hor-
mone replacement 
therapy, and cortico-
steroids. 

Hahn et 
al., 2017 

They analyzed 
the incidence of 
irAEs for PD-1 in-
hibitors and man-
agement of the 
common irAEs 
which includes 
colitis, endo-
crinopathies, 
hepatitis, rash, 
pneumonitis, ne-
phritis as well as 
neurologic toxici-
ties. 

seminar  
article 

They evaluated the occur-
rence of irAEs with PD-1 
and PD-L1 checkpoint in-
hibitors. Then, the primary 
focus of this seminar will 
be on the diagnosis and 
management of irAEs in 
patients treated with PD-1 
axis inhibition.  

With the exception 
of immune-mediated 
endocrinopathies, 
the majority of irAEs 
are frequently 
treated with immu-
nosuppressive med-
ications such as cor-
ticosteroids. For en-
docrinopathies, 
management in-
cludes laboratory 
monitoring and re-
spective hormone 
replacement. 

Sosa et 
al., 2018 

The aim of this 
article was to fo-
cus on assess-
ment and man-
agement of im-
mune related ad-
verse events. 

review  
article 

Immunotherapy by check-
point inhibitors (ICIs) is 
now standard practice for a 
growing number of cancer 
types, supported by overall 
improvement of clinical 
outcomes and better toler-
ance. Anti-CTLA-4 anti-
body (ipilimumab), anti-
Program cell death protein 
1 (PD-1), antibodies (pem-
brolizumab and nivolumab) 
and anti-PD-L1 antibodies 
(atezolizumab, avelumab, 

Immunotherapy with 
ICIs has shifted the 
paradigm of treat-
ment on different 
cancer types. These 
immunotherapies 
cause irAEs, com-
monly affecting the 
skin, colon, liver, en-
docrine glands or 
lungs. Most of these 
effects are manage-
able with corticoster-
oids, but some of 
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and durvalumab) have 
been approved for clear 
benefits across diverse tri-
als. 

them can be poten-
tially fatal and re-
quire special care. 

Sznol et 
al., 2017 

They reviewed 
the kinds, fea-
tures, and man-
agement of irAEs 
that may arise 
with the use of 
immune check 
point inhibitors 
(ICIs). 

Review 
article 

ICIs are now considered 
backbone in cancer treat-
ment. The use of ICIs can 
be accompanied by irAEs 
that affect the skin, gastro-
intestinal tract, liver, and 
endocrine system. Im-
mune-related endocrine 
events are unique when 
compared with other irAEs 
because their manifesta-
tions are often irreversible.  
Management includes 
close patient monitoring, 
appropriate laboratory test-
ing, replacement of hor-
mones, and consultation 
with an endocrinologist 
when appropriate. 

An awareness of the 
signs and symptoms 
and management of 
immune-related en-
docrine events may 
aid in the safe and 
appropriate use of 
immune checkpoint 
inhibitors in clinical 
practice. 

Abbreviations: immune related adverse events (irAEs), Treatment-Related Adverse Events (TRAE), immune check point inhibitors 
(ICIs), Program cell death protein 1 (PD-1), Cytotoxic T- lymphocyte-associated protein 4 (CTLA-4), programmed death-ligand 1 
(PD-L1) 

 
 

CONCLUSION 

Patients receiving avelumab and other 
PD-1/PD-L1 inhibitors should be monitored 
for signs and symptoms of immune-mediated 
adverse events. With the exception of im-
mune-mediated endocrinopathies, most im-
mune-mediated adverse events can be treated 
with immunosuppression with corticoster-
oids. For endocrinopathies like hypothyroid-
ism, thyroiditis, adrenal insufficiency and hy-
pophysitis we have to monitor hormone levels 
and continuous respective hormone replace-
ment. 
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