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Endocrine toxicity



Endocrine toxicity: overview

Mario Sznol et.al, Endocrine-related adverse events associated with immune checkpoint blockade and expert insights on their management
Canc Treat Rev 2017



Highlights

• High-grade immune-related endocrinopathies occur in ∼1–
2% of patients.

• Can affect thyroid, pituitary, adrenal, gonadal or islet cell 
function.

• Endocrinopathies are managed by hormone replacement 
and are often not reversible.

• Heightened awareness, routine monitoring, and 
management can reduce morbidity.

Mario Sznol et.al, Endocrine-related adverse events associated with immune checkpoint blockade and expert insights on their management
Canc Treat Rev 2017



Endocrine Toxicities

Myers, G. (2018). Immune-related adverse events of immune checkpoint inhibitors: a brief review. Current Oncology, 25(5)



Different ICIs



Endocrine toxicity

• Around 10% of patients treated with ICIs are likely to 
develop endocrine irAEs of any grade with variable rates of 
endocrine dysfunction (from 0 to 40%) in different studies.

• Endocrine dysfunctions present on average 9–11 weeks
after the first dose (range 5–36 weeks), but delayed 
toxicities have been reported. The time of onset of 
endocrine irAEs has been reported to be similar in patients 
receiving either anti-CTLA4 or anti-PD-1/PDL-1.

• The combined use of anti-CTLA4 and anti-PD-1/PD1-L has 
been associated to earlier development of endocrine irAEs, 
often more than one in the same patient

Mario Sznol et.al, Endocrine-related adverse events associated with immune checkpoint blockade and expert insights on their management
Canc Treat Rev 2017



Pituitary disorders - 1

• Hypophysitis is the most peculiar endocrine side 
effect of anti-CTL4 ICIs (dose-dependent 
relationship)

• Onset usually 11 weeks after start

• In most cases, involves adenohypophysis: 
headache, asthenia, nausea, weakness and 
anorexia, hypotension, oligo-amenorrhea in 
females, erectile dysfunction in males, and loss of 
libido

• Rare neurohypophysis (diabetes insipidus)



Pituitary disorders - 2

• No criteria to confirm the diagnosis

• Treatment: steroides (depending of Grade)

Ipilimumab-Induced Hypophysitis: MR Imaging Findings



Pituitary disorders - 3

RM Ruggeri et.al, Endocrine and metabolic adverse effects of immune checkpoint inhibitors: an overview (what endocrinologists should know), 
Journal of Endocrinological Investigation



Pituitary disorders - 4

ESMO 2017



Thyroid disorders - 1

• The most common endocrine side effect of 
ICIs [up to 40% anti-Pd1]

• More frequent in women

• Type of thyroid disfunction: 

– Painless Thyroiditis/Hashimoto’s thyroiditis

– Primary hypothyroidism

– Thyrotoxicosis (Grave’s disease) 

– Rare case of orbitophaty

P. Chalan et al. Thyroid dysfunctions secondary to cancer immunotherapy, J Endocrinol Invest. 2018



Thyroid disorders - 2

P. Chalan et al. Thyroid dysfunctions secondary to cancer immunotherapy, J Endocrinol Invest. 2018



Thyroid disorders - 3

P. Chalan et al. Thyroid dysfunctions secondary to cancer immunotherapy, J Endocrinol Invest. 2018

High dose steroids NOT indicated



Thyroid disorders - 2

ESMO 2017



Adrenal disorders - 1

• Adrenal insufficiency less common irAE (> PD1 
antibodies)

• Clinical presentation nonspecific

• Adrenal crisis is the most life-threatening 
endocrinopathy during ICIs

– If autoimmune adrenalitis is suspected: measure 
of cortisol, ACTH, aldosterone and renin!



Adrenal disorders - 2

RM Ruggeri et.al, Endocrine and metabolic adverse effects of immune checkpoint inhibitors: an overview (what endocrinologists should know), 
Journal of Endocrinological Investigation



Metabolic adverse events - 1

• Type 1 diabetes mellitus occurs at low frequency 
(<1%). 

• Diabetes mellitus (DM) appears to be more 
common with PD-1 and PD-L1 blockade than with 
anti-CTLA4.

• It is recommended that blood glucose levels are 
regularly monitored in order to detect the 
emergence of DM.

• Role of highdose steroids is unclear. Steroids will 
most likely negatively influence diabetes control 
in these patients.



Metabolic adverse events - 2

RM Ruggeri et.al, Endocrine and metabolic adverse effects of immune checkpoint inhibitors: an overview (what endocrinologists should know), 
Journal of Endocrinological Investigation



Proposed flowchart for the detection and clinical 

management of endocrine immune-related 

adverse effects (irAEs) of ICIS

RM Ruggeri et.al, Endocrine and metabolic adverse effects of immune checkpoint inhibitors: an overview (what endocrinologists should know), 
Journal of Endocrinological Investigation



Gastrointestinal and hepatic toxicity



Gastrointestinal toxicity: highlights

• GI toxicity well decribed for anti-CTLA4 
antibodies (less for anti-PD1/anti-PD-L1 or for 
combined anti-CTLA4 and anti-PD1 
antibodies)

• Shares certain clinicopathological features
with IBD

• Endoscopic and histological investigation
should be arranged to confirm diagnosis

• Steroids first instance, Infliximab in patients
steroids-refractory

Mark A. Samaan et al. Nature Reviews Gastroenterology & Hepatology 2018



Gastrointestinal Toxicities

Myers, G. (2018). Immune-related adverse events of immune checkpoint inhibitors: a brief review. Current Oncology, 25(5)



Different ICIs



Colitis: damage mechanism

Mark A. Samaan et al. Nature Reviews Gastroenterology & Hepatology 2018



GI toxicity: anti-CTLA4

• Diarrhoea occurs in 27-54% of cases treated with 
anti-CTLA4 abs, median time of onset 11 mo

• GI toxicity is the most severe (grade 3 or higher) 
irAEs associated with anti-CTLA4.

• Concomitant FANS increased risk

• Most frequent symptom is diarrhoea (then
abdominal pain and fever), with anemia e 
increased of PCR

• Need of endoscopy for differantial diagnosis

ESMO 2017



GI toxicity: anti-CTLA4

IPILIMUMAB-INDUCED ENTEROCOLITIS



Prediction of ipilimumab-related colitis

Baseline microbiota composition may predict
ipilimumab-induced colitis.

An increased presence of bacteria belonging to the 
Bacteroidetes phylum species was found in patients who

remained free of colitis after ipilimumab

Mark A. Samaan et al. Nature Reviews Gastroenterology & Hepatology 2018



GI toxicity: anti-PD1 or anti-PD-L1

• Few data for anti-PD1 or anti-PD-L1

• Median time 3 months

• Four diffent patterns:

– Acute colitis (= anti-CTLA4)

– Microscopic colitis

– Upper GI involvement

– Pseudo-obstruction

ESMO 2017



GI toxicity observed among selected 

randomized controlled trials of ICIs 

Mark A. Samaan et al. Nature Reviews Gastroenterology & Hepatology 2018



Suggested algorithm for the management 

of ICI-associated GI toxicity 

Mark A. Samaan et al. Nature Reviews Gastroenterology & Hepatology 2018



Studies of infliximab use and response 

ICI-induced enterocolitis

Mark A. Samaan et al. Nature Reviews Gastroenterology & Hepatology 2018



Hepatotoxicity: Highlights

• Acute hepatitis resulting from treatment with immune 
checkpoint inhibitors is rare.

• Immune-mediated hepatitis diagnosis requires exclusion 
of all causes of hepatitis.

• Liver histology is paramount for the diagnosis and 
severity evaluation of liver damage (in steroids and 
immunosuppresive refractory cases)

• Management should be based on biological and 
histological severity of liver injury.

EleonoraDe Martin et al, Journal of Hepatology 2018



Different ICIs



Hepatotoxicity

• Hepatitis occurs in 5-10% (1-2% G3) in ICIs
monotherapy, 25-30% in combination
(IPI+NIVO)

• All patients shoul be assessed with serum
ALT/AST and bilirubin every cycle.

• Different patterns: 

– Lobular autoimmune haepatitis

– Panlobular haepatitis

ESMO 2017



Hepatotoxicity: management

ESMO 2017
Hepatitis usually resolves within 4-6 weeks with appropriate treatment


