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ABSTRACT

Background. With the advent of immune-checkpoint inhibitor
(ICI) therapy (anti-CTLA-4, anti-PD-1), immune-related adverse
events such as thyroid function test abnormalities (TFTAs) are
common, with a reported incidence range of 2%–15% depend-
ing upon the ICI used. The aim of this study is to describe the
incidence of TFTAs retrospectively in patients who received ICI
therapy.
Methods. A total of 285 patients were reviewed (178 male, 107
female; 16–94 years of age), of whom 218 had no baseline
TFTAs, 61 had baseline TFTAs, and 6 had a history of thyroidec-
tomy (excluded). At least one dose of ipilimumab and/or nivolu-
mab or pembrolizumab was administered. Post-ICI therapy
TFTAs were classified according to standard definitions of thy-
roid conditions when possible.

Results. A total of 35% (76/218) patients had new-onset TFTAs on
ICI therapy. Of note, 70.5% (43/61) had baseline TFTAs that were
exacerbated by ICI therapy.Themedian times to new-onset or exa-
cerbated baseline TFTA were 46 and 33 days, respectively. Of note,
64.5% (20/31) of patients on both ipilimumab and nivolumab had
new-onset TFTAs, compared with 31.3% (15/48) on ipilimumab,
31.5% (28/89) on nivolumab, and 26% (13/50) on pembrolizumab.
Conclusion. The incidence of TFTAs with ICI therapy was higher
than previously reported. Patients with baseline TFTAs and/or
who were receiving ipilimumab and nivolumab combination
therapy had a higher incidence of TFTAs than patients receiving
single-agent ICI therapy.We recommendmore frequent evalua-
tion of thyroid function in the first 8 weeks, especially in
patients with baseline TFTAs.The Oncologist 2018;23:1–6

Implications for Practice: Increased use of immune-checkpoint inhibitors in cancer treatment has highlighted the importance of
monitoring for and treating immune-related adverse events. This study was conducted to assess the incidence of thyroid function
test abnormalities retrospectively in patients with cancer on immune-checkpoint inhibitors, which is not known exactly. This study is
unique in that it included patients with a variety of histologic subtypes of cancer and also followed the clinical course of patients
with baseline thyroid function test abnormalities. This study can help make oncologists aware that the incidence of thyroid function
test abnormalities is higher than anticipated. Early identification and timely treatment can help ameliorate symptoms for patients
and improve their overall quality of life.

INTRODUCTION

The advent of immune-checkpoint inhibitors (ICIs) heralds
unique side effects, termed immune-related adverse events
(irAEs). The three most commonly used ICIs include ipilimumab,
a cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) inhibi-
tor, along with nivolumab and pembrolizumab, both of which
are anti-programmed cell death protein 1 (PD-1) inhibitors. The
spectrum of irAEs encompasses dermatologic, gastrointestinal,
hepatic, endocrine, and pulmonary systems [1–3]. The majority
of data on incidence of irAEs comes from advanced melanoma
clinical trials [4–6]. The exact mechanism by which ICI therapy
causes thyroid function test abnormalities (TFTAs) is unknown.
Interestingly, CTLA-4 was the first non-human leukocyte antigen
system identified to have a role in the development of Graves’

disease. The CTLA-4 gene polymorphisms are associated with
Hashimoto’s thyroiditis, type 1 diabetes mellitus and Addison’s
disease. CTLA-4 regulates early T-cell activity and development,
limiting initiation of a T-cell response to self-antigens. In con-
trast, PD-1 inhibits T-cell signaling in peripheral tissue and limits
T-cell cytotoxic activity, proliferation, and survival. It also pro-
motes the differentiation of CD41 T cells into T regulatory cells
and induces T-cell apoptosis [7].

The exact incidence of irAEs has been difficult to determine
given the variable methods of assessing, diagnosing, and moni-
toring in clinical trials. Increased incidence of irAEs has been
reported with the combined use of ipilimumab and nivolumab.
A recently published meta-analysis of 38 randomized clinical
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trials demonstrated that the incidence of endocrine irAEs is
higher in patients on combined ipilimumab and nivolumab
therapy [8]. Other studies assessing incidence of TFTAs have
only looked at subgroups of patients treated with ICI therapy,
such as patients with melanoma [9] or non-small cell lung can-
cer [10, 11]. However, this retrospective cohort study includes
patients with a wide variety of malignancies. In addition, previ-
ous studies have excluded patients with baseline TFTAs.

The purpose of this retrospective cohort study was to
assess the incidence of new-onset TFTAs in patients undergoing
treatment with ipilimumab, nivolumab, pembrolizumab, and
combined therapy with ipilimumab and nivolumab. Secondary
aims were to determine if ICI therapy exacerbated baseline
TFTAs and to describe the clinical course of these patients.

MATERIALS AND METHODS

A total of 285 individual patients were identified through a
medical record database search based on any combination of
ipilimumab, nivolumab, and pembrolizumab between the years
2010 and 2016 at Moores Cancer Center at the University of
California San Diego (UCSD). The median age was 63 years
(range, 16–94). Of 285 patients, 218 patients did not have base-
line TFTAs and 61 patients had baseline TFTAs. Six patients (one
male and five female) had history of total thyroidectomy and
were excluded, which resulted in 279 (177 male and 102
female) individual patients who were included. The ICI used
was determined based on chart review with corresponding
treatment administration dates recorded for each patient. All
patients received at least one dose of ipilimumab, nivolumab,
or pembrolizumab or a combination of ipilimumab and nivolu-
mab. Two separate reviewers manually reviewed each chart for
data, and disagreements between reviewers were resolved
after deliberate discussion.

Normal thyroid-stimulating hormone (TSH) and free thyro-
xine (FT4) were defined as 0.27–4.20 mIU/ml and 0.93–1.7 ng/
dL, respectively, based on the Elecsys assay (Roche, Basel, Swit-
zerland) used at UCSD. Pretreatment baseline TSH and FT4
were recorded. The majority of patients had both a baseline
TSH and FT4 simultaneously reported; however, a small num-
ber had either a baseline TSH or a FT4.

Post-ICI thyroid function tests (TFTs) were followed while
patients were on ICI therapy and up to 3 months after discon-
tinuation of therapy. The treatment plan at our institution
includes assessing TFTs every 2 or 3 weeks while patients are
on treatment, depending on the ICI used. The TFTA was attrib-
uted to the specific ICI the patient was on when the TFTA
occurred or to the most recent ICI when the TFTA occurred
within 3 months of discontinuation.

TFTA in patients with no baseline TFTAs was characterized
by any deviation from the normal reference range and classi-
fied according to standard definitions of thyroid dysfunction
when possible (Table 1). The clinical course was described by
noting if the TFTA resolved without intervention or if patients
were treated (e.g., hormonal replacement with levothyroxine
in primary hypothyroidism). The time to onset of the TFTA was
recorded in number of days. Any histologic diagnosis of cancer
treated with immune checkpoint blockade was included in this
study (supplemental online Table 1).

Patients with baseline TFTAs were included in this study.
Commonly cited etiologies of baseline TFTA included a history

of primary hypothyroidism or primary hyperthyroidism, previ-
ous cancer therapy known to cause TFTA (e.g., tyrosine kinase
inhibitors such as sunitinib and axitinib), prior interleukin-2
therapy, and radiation to the head and neck area. Any exacer-
bation of a TFTA while patients were on ICI was recorded. It
was noted if a patient was on levothyroxine hormone replace-
ment therapy at baseline and whether the dose required
adjustment on ICI therapy. It was also noted if a patient
required a new start of levothyroxine hormone replacement
therapy while on ICI therapy.

Statistical Analysis
All statistical analysis was performed using the IBM SPSS Statis-
tics version 24. A Mann-Whitney test was performed to deter-
mine statistical significance in comparing median TSH and FT4
values.

RESULTS

Pooled Analysis
Of 218 patients with no baseline TFTAs, 76 patients developed
new-onset TFTAs. Of 61 patients with baseline TFTAs, 43 patients
had exacerbation of TFTAs while on ICI therapy.There was no sig-
nificant difference seen betweenmale and female patients.

Total Incidence of New-Onset TFTAs in Patients with
No Prior Baseline TFTAs
The primary objective was to assess the incidence of new-onset
TFTAs in those with no baseline TFTAs. For this group, the

Table 1. Classification of thyroid function test
abnormalities

Classification FT3/FT4 TSH

Subclinical hypothyroidism Normal High

Primary hypothyroidism Low High

Central hypothyroidism Low Low

Subclinical hyperthyroidism Normal Low

For the purposes of this study, the reference range for normal TSH
was 0.27–4.20 mIU/ml and for normal FT4 was 0.93–1.7 ng/dL.
Patients who presented initially with hyperthyroidism and progressed
either to a euthyroid state or primary hypothyroidism with or with-
out methamaole were classified with primary overt hyperthyroidism
versus thyroiditis-like syndrome (POHvTLS).
Abbreviations: FT3, free triiodothyronine; FT4, free thyroxine; TSH,
thyroid-stimulating hormone.

Table 2. Median baseline TFTs

Patient category
Median TSH,
mIU/ml

Median FT4,
ng/dL

Baseline TFT of patients with
no pre- or post-ICI TFTAs

1.64 (n5 115) 1.26 (n5 114)

Baseline TFT of patients with
no pre-ICI TFTAs but with
post-ICI TFTAs

2.0 (n5 74) 1.20 (n5 73)

Baseline TFT of patients with
both pre- and post-ICI TFTAs

4.92 (n5 43) 1.18 (n5 40)

Reference TFT range: TSH, 0.27–4.20 mIU/ml; FT4, 0.93–1.7 ng/dL.
Abbreviations: FT4, free thyroxine; ICI, immune-checkpoint inhibitor;
TFT, thyroid function test; TFTA, thyroid function test abnormality;
TSH, thyroid-stimulating hormone.
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median baseline TSH was 2.0 mIU/ml, and FT4 was 1.20 ng/dL
(Table 1). For comparison, in those patients who did not have
baseline or post-ICI therapy TFTAs, the median baseline TSH
was 1.64 mIU/ml, and FT4 was 1.26 ng/dL (Table 2). Of 218
patients with no baseline TFTAs, 76 developed post-ICI TFTAs.
The incidence according to classification (Table 1) was as fol-
lows: 9.2% developed primary hypothyroidism (20 patients),
5.0% developed central hypothyroidism (11 patients), 8.3%
developed a primary overt hyperthyroidism versus thyroiditis-
like syndrome (POHvTLS; 18 patients), 9.2% developed sub-
clinical hypothyroidism (20 patients), and 3.2% developed sub-
clinical hyperthyroidism (7 patients). The total incidence of
new-onset TFTAs was 35.0% (76/218 patients; Table 3).

Of 20 patients with new-onset primary hypothyroidism, 17
were started on levothyroxine therapy. Of 11 patients with cen-
tral hypothyroidism, 10 were started on levothyroxine therapy.
The patients not started on levothyroxine were transitioned to
hospice because of cancer progression. Based on the Common
Terminology Criteria for Adverse Events, version 4.0, for endo-
crine dysfunction [12], the individuals who were started on lev-
othyroxine replacement therapy were grade 2.

Of the 18 patients with POHvTLS, 8 patients required levo-
thyroxine therapy when they progressed to primary hypothyr-
oidism. The remaining ten patients who had a suppressed TSH
and elevated FT4 concerning for primary overt hyperthyroidism
to their health care providers were treated as follows: seven
patients were treated with methimazole therapy by their

providers (grade 2), one patient required hospitalization (grade
3), and two patients achieved a euthyroid state without
treatment (grade 1). The 20 patients with subclinical hypo-
thyroidism and 7 patients with subclinical hyperthyroidism
were not started on further treatment during the course of
our review (grade 1; Table 3). The median time to the onset
of TFTA was 46 days.

Incidence of New-Onset TFTAs by Immune-Checkpoint
Inhibitor Regimen (Table 4)

Ipilimumab and Nivolumab
Of 31 patients on ipilimumab and nivolumab therapy, 6.5%
(2 patients) had primary hypothyroidism, 6.5% (2 patients) had
subclinical hypothyroidism, 16.1% (5 patients) had central
hypothyroidism, and 25.5% (11 patients) had POHvTLS. The
total incidence on combined ipilimumab and nivolumab was
64.5% (20 patients).

Of note, one of eight patients with POHvTLS required dis-
continuation of ipilimumab and nivolumab and required hospi-
talization because of severe symptoms of hyperthyroidism
treated with both steroids and methimazole. This patient sub-
sequently tolerated pembrolizumab therapy.

Pembrolizumab
Of 50 patients on pembrolizumab, 14% (7 patients) had pri-
mary hypothyroidism, 8.0% (4 patients) had subclinical hypo-
thyroidism, 2.0% (1 patient) had POHvTLS, and 2.0% (1 patient)
had central hypothyroidism. The total incidence in patients on
pembrolizumab was 26% (13 patients).

Nivolumab
Of 89 patients on nivolumab therapy, 10.1% (9 patients) had
primary hypothyroidism, 11.2% (10 patients) had subclinical
hypothyroidism, 1.1% (1 patient) had central hypothyroidism,
5.6% (5 patients) had subclinical hyperthyroidism, and 3.4% (3
patients) had POHvTLS. The total incidence in patients on nivo-
lumab was 31.5% (28 patients).

Table 3. Summary of the incidence of new-onset thyroid function test abnormalities by immune-checkpoint inhibitor
treatment

Patients with new-onset thyroid function
test abnormalities

I1N
(n 5 31),
n (%)

I
(n 5 48),
n (%)

N
(n 5 89),
n (%)

P
(n 5 50),
n (%)

Total
(n 5 218),
n (%)

Thyroid function test abnormality

Primary hypothyroidism 2 (6.5) 2 (4.2) 9 (10.1) 7 (14) 20 (9.2)

Subclinical hypothyroidism 2 (6.5) 4 (8.3) 10 (11.2) 4 (8) 20 (9.2)

Central hypothyroidism 5 (16.1) 4 (8.3) 1 (1.1) 1 (2) 11 (5.0)

Primary overt hyperthyroidism versus
thyroiditis-like syndrome

11 (35.5) 3 (6.3) 3 (3.4) 1 (2) 18 (8.3)

Subclinical hyperthyroidism 0 (0) 2 (4.2) 5 (5.6) 0 (0) 7 (3.2)

Total patients with thyroid function test
abnormalities

20/31 (64.5) 15/48 (31.3) 28/89 (31.5) 13/50 (26) 76/218 (35)

Treatments for thyroid function test
abnormality

Thyroid replacement therapy 10/31 (32.3) 7/48 (14.6) 12/89 (13.5) 6/50 (12) 35/218 (17.4)

Thionamide (methimazole) for overt
hyperthyroidism symptoms

7/31 (22.6) 0 (0) 0 (0) 1/50 (2) 8/218 (3.7)

Abbreviations: I, ipilimumab; I1N, ipilimumab and nivolumab; N, nivolumab; P, pembrolizumab.

Table 4. Number of patients per ICI used in patients with
no baseline thyroid function test abnormalities

ICI Patients, n (%)

Pembrolizumab 50 (22.9)

Ipilimumab 48 (22)

Nivolumab 89 (40.8)

Ipilimumab1 nivolumab 31 (14.2)

Abbreviation: ICI, immune-checkpoint inhibitor.
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Ipilimumab
Of 48 patients on ipilimumab therapy, 4.2% (2 patients) had
primary hypothyroidism, 8.3% (4 patients) had subclinical hypo-
thyroidism, 8.3% (4 patients) had central hypothyroidism, 4.2%
(2 patients) had subclinical hyperthyroidism, and 6.3% (3
patients) had POHvTLS. The total incidence in patients on ipili-
mumab was 31.3% (15 patients).

Patients with Baseline Thyroid Function Test
Abnormalities
Of 61 patients with baseline TFTAs, 43 had TFTAs that were exa-
cerbated while patients were on ICI therapy. The median base-
line TSH was 4.92 mIU/ml, and FT4 was 1.18 ng/dL in this
group. Of 43 patients, there were 16 who had baseline primary
hypothyroidism on levothyroxine therapy that required an
increase in their levothyroxine doses on ICI therapy. An addi-
tional 10 patients with baseline primary hypothyroidism on lev-
othyroxine therapy had worsening TFTAs (elevated TSH with or
without lower FT4) but did not have their levothyroxine dose
increased. The most common reason why dose adjustments
were not made was cancer progression and the patient en-
rolling in hospice. There were seven patients with baseline
hypothyroidism on levothyroxine therapy who developed a
hyperthyroid state (elevated FT4 and suppressed TSH). There
was one patient with baseline primary hypothyroidism on levo-
thyroxine therapy who required a decrease in levothyroxine
dose during the treatment period. A total of six patients had
baseline subclinical hypothyroidism with increased TSH during
the treatment period. One patient with baseline primary hypo-
thyroidism developed overt hyperthyroidism and was treated
with methimazole while on ICI therapy. One patient with baseline
subclinical hypothyroidism developed a thyroiditis-like syndrome.
One patient with baseline subclinical hypothyroidism developed
primary hypothyroidism and required levothyroxine replacement
therapy.

One patient had a baseline TFTA from sunitinib therapy for
the treatment of renal cell carcinoma [13]. Because of renal cell
carcinoma progression, nivolumab was added to the sunitinib.
The patient required an increase in her levothyroxine dose
while on both therapies. Further research on the effects of
combined tyrosine kinase inhibitors and ICI therapy on thyroid
function is needed, as both these classes of medications are
used to treat patients with renal cell carcinoma.

Overall, the total percent of exacerbated TFTAs in those
with baseline TFTAs was 70.5% (43 patients). The medium time
to onset of exacerbated TFTA was 33 days in this group.

Comparison of Baseline Median TSH and FT4
Based on the Mann-Whitney test to compare median values,
there was a statistically significant difference in the median
TSH in those with no pre- or post-ICI TFTAs versus those with
new-onset TFTAs (p 5 .031). There was no difference seen in
FT4 between these two groups. There was also a statistically
significant difference in the median TSH in those with no pre-
or post-ICI TFTAs versus those with both pre- and post-ICI
TFTAs (p< .001). There was no difference seen in FT4 between
these two groups (p 5 .116). There was also a statistically sig-
nificant difference in the median TSH in those with pre- and
post-ICI TFTAs versus those with only new-onset post-ICI TFTAs

(p< .001). There was no difference seen in FT4 between these
groups.

Symptoms
Chart review was completed to assess symptoms that may
have been present during the time of TFTA, with themost com-
monly documented symptom being increased fatigue. Some
patients with POHvTLS experienced anxiety, heart palpitations,
insomnia, weight loss, diarrhea, and night sweats. Other less
commonly documented symptoms included myalgias, constipa-
tion, and weight gain, occurring in those with hypothyroidism.
As previously mentioned, only one patient had discontinuation
of treatment because of severe symptomatic overt hyperthyr-
oidism. The majority of patients discontinued therapy because
of cancer progression or another irAE that was beyond the
scope of this paper (e.g., colitis, adrenal insufficiency).

DISCUSSION

The overall incidence of new-onset TFTAs was higher than pre-
viously reported in clinical trials in this retrospective single-
institution cohort. In addition, patients with baseline TFTAs
were included with the goal of attempting to describe their
clinical courses if they had exacerbated TFTAs. Overall, 35% of
patients with no baseline TFTAs developed TFTAs while on ICI
therapy. In addition, 70.5% of patients with baseline TFTAs had
an exacerbation of their TFTAs while on ICI therapy. At this
time, it is unclear what length of time TFTs should be measured
after ICI therapy discontinuation.

In those with new-onset TFTAs, a higher incidence of
TFTAs was found in patients on combined ipilimumab and
nivolumab therapy, 64.5%. The most common new-onset
TFTAs overall were primary hypothyroidism and subclinical
hypothyroidism, with an equal incidence of 9.2%. The high-
est incidence of primary hypothyroidism was seen in those
receiving pembrolizumab therapy, 14%, which correlated
with what has been reported in clinical trials. Further stud-
ies will be needed to determine if patients with subclinical
hypothyroidism developed primary hypothyroidism or if
their TSH elevation was transient. Primary hypothyroidism
was managed by starting levothyroxine therapy in the
majority of patients, achieving a euthyroid state with
treatment.

The highest incidence of new-onset central hypothyroid-
ism was seen in those patients on combined ipilimumab and
nivolumab therapy, 16.1%, followed by ipilimumab mono-
therapy, 8.3%. Although beyond the scope of this study, of
the 11 patients diagnosed with central hypothyroidism, 4
patients did not have other pituitary hormones assessed at
the time of diagnosis. Five patients had concurrent second-
ary adrenal insufficiency requiring steroid replacement ther-
apy along with central hypothyroidism. Two patients had
central hypothyroidism without concurrent secondary
adrenal insufficiency, as their cortisol levels were normal.
Although these numbers are small, there appears to be less
hypophysitis associated with anti-PD-1 therapies compared
with anti-CTLA-4 therapies. The reason for this is not entirely
clear; however, a review by Joshi et al. suggests that anti-
CTLA-4 can generate de novo pituitary reactive effector cells,
whereas anti-PD-1 can make existing pituitary reactive effec-
tor cells more active [14]. Another study by Iwama et al.
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reports that the pituitary itself may express CTLA-4, making it
a direct target. There is no current evidence the pituitary
expresses PD-1 or PD-L1 [15, 16].

As mentioned in the Results section, there was one patient
on combined sunitinib and nivolumab therapy with frequent
TFT fluctuations. This patient highlights an important point that
as the use of ICI therapy combined with other agents known to
cause TFTA increases, there is a need for closer monitoring of
TFTs. Further research will be needed to assess long-term
effects of combined agents on TFTs.

To date, no study assessing TFTAs in patients on ICI therapy
has included patients with baseline TFTAs. In those with base-
line TFTAs, there is a high likelihood the TFTAs will be exacer-
bated while the patients are on ICI therapy. A new start or dose
adjustments in levothyroxine therapy may be required to help
mitigate symptoms. In addition, one patient with baseline sub-
clinical hypothyroidism developed a thyroiditis-like syndrome,
and another patient with primary hypothyroidism developed
overt hyperthyroidism. This highlights the need for clinicians to
be prepared for a new TFTA that a patient may not have had
previously.

Limitations
This study does have certain limitations. This study heavily
depended on patient chart review, raising the possibility that
available data could be incomplete. In order to increase thor-
oughness, two separate individuals (N.S.P. and A.O.) reviewed
each patient chart. There is a possibility that a small number of
patients who were not excluded may have been on other medi-
cations known to cause TFTAs, such as amiodarone. The
reviewers only had access to the electronic medical record sys-
tem at this institution and not those of outside clinics or
hospitals.

Given the retrospective nature of this cohort study, we
could not verify if patients with baseline TFTAs on levothyroxine
replacement therapy were 100% compliant. Any adjustments
in dose needed while patients were on ICI therapy could have
been due to noncompliance versus irAE. This could have been
especially true for patients with baseline primary hypothyroid-
ism who developed an elevated FT4 with low TSH. This finding
could have been explained by a need for decreased levothyrox-
ine dose because of cancer-associated weight loss or increased
compliance with levothyroxine.

In regard to patients classified as having POHvTLS, we
did not have testing to confirm increased thyroxine produc-
tion, such as a radioactive iodine uptake (RAIU) scan. To our

knowledge, antibody testing (anti-thyroid peroxidase, antithyro-
globulin, or TSH receptor antibodies) was not routinely per-
formed when a patient had a TFTA on ICI therapy. Initial
attempts were made to separately classify the patients in this
group into primary overt hyperthyroidism versus thyroiditis.
Because of the retrospective nature of this study, the classifica-
tion would have been based on whether patients were treated
with methimazole for primary overt hyperthyroidism, which
was at the discretion of the oncologist. It was determined that
given the lack of antibody testing and RAIU scans, patients
could have been treated with methimazole in the setting of
a fulminant thyroiditis, and the decision was made to classify
these patients into one group. Of note, there were five
patients who were treated with methimazole who actually
progressed to primary hypothyroidism and required levo-
thyroxine replacement therapy.

It should also be noted that a portion of the findings in this
study are reported in a descriptive manner because of the
nature of the study. Lastly, the incidence of TFTAs could be
underestimated because of limited TFT testing after the discon-
tinuation of ICI therapy at this institution.

CONCLUSION
The overall incidence of TFTAs is higher than previously
reported in clinical trials. It is unclear what the long-term
effects of TFTAs in the setting of ICI therapy are or whether
patients with new-onset TFTAs will achieve a euthyroid state in
the future. A wide range of TFTAs can occur with or without
baseline TFTAs, and patients with baseline TFTAs should be
monitored more frequently for aberrant thyroid function while
on ICI, especially in the first 8 weeks.
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For Further Reading:
Elisa González-Rodríguez, Delvys Rodríguez-Abreu, on behalf of the Spanish Group for Cancer Immuno-Biotherapy
(GETICA). Immune Checkpoint Inhibitors: Review and Management of Endocrine Adverse Events. The Oncologist
2016;21:804–816.

Implications for Practice:
Immune checkpoint inhibitors are already part of oncologists’ therapeutic arsenal as effective therapies for otherwise
untreatable neoplasias, such as metastatic melanoma or lung cancer. Their use is expected to increase exponentially
in the near future as additional agents become available and their approval is extended to different tumor types.
Adverse events affecting the endocrine system are among the most frequent and complex toxicities oncologists may
face, and some may be life-threatening if not recognized. This study reviews endocrinopathies associated to immune
checkpoint inhibitors available to date. Incidence, timing patterns, and clinical presentation are discussed, and
practical recommendations for management are proposed.
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