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Background: Immune checkpoint inhibitors (ICIs) have emerged 
as immunotherapy treatment modalities for several advanced 
malignancies. Although effective in cancer treatment, inhibition 
of cellular checkpoints can result in the loss of immunologic 
tolerance with consequent autoimmune disorders. Clinicians 
must be aware of immune-related adverse events (irAEs), such 
as hypophysitis, to ensure prompt treatment.
Case Presentation: A 73-year-old male with a history 
of metastatic melanoma who had received 5 cycles of 
pembrolizumab (anti-PD-1) and 2 cycles of combination 
ICI therapy with ipilimumab (anti-CTLA-4) and nivolumab 
(anti-PD-1) presented to a US Department of Veterans 
Affairs medical center 3 weeks after completing his second 
cycle of therapy with fatigue, headache, and hyponatremia. 
Laboratory evaluation revealed a low thyroid hormone 
level with suppressed thyrotropin, consistent with central 
hypothyroidism. Magnetic resonance imaging of the brain 
demonstrated pituitary enlargement suggestive of hypophysitis. 

The patient was treated with intravenous hydrocortisone 
for suspected central adrenal insufficiency. A subsequent 
cosyntropin stimulation test confirmed secondary adrenal 
insufficiency with low adrenocorticotropic hormone levels 
and a blunted cortisol response. Computed tomography and 
positron emission tomography showed normal adrenal glands 
without metastases. The patient's symptoms improved with 
glucocorticoid replacement, though he later experienced 
complications of steroid therapy. 
Conclusions: Patients presenting with evidence of new 
autoimmune disorders who have undergone ICI therapy should 
be immediately evaluated for irAEs. ICI-induced hypophysitis is 
irreversible, can impact quality of life, and requires maintenance 
replacement therapy. As ICI therapies become more prevalent 
in the treatment of solid cancers, it is expected that clinicians 
will see more cases of ICI-related irAEs, such as hypophysitis, 
and must become comfortable with diagnosis, treatment, and 
management.​
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Immune checkpoint inhibitors (ICIs) have be-
come important in oncology and represent 
an evolving area of therapeutics. Since their 

approval by the US Food and Drug Administra-
tion (FDA) in 2011, ICIs have been increasingly 
used as modalities in neoadjuvant and adjuvant 
treatment for resectable solid malignancies and 
in unresectable disease, such as advanced 
melanoma, and are associated with improved 
survival.1 

Immune checkpoints are present on the 
cell surface of activated T cells as well as 
other immune cells like B cells and natural 
killer cells. By regulating the length and am-
plitude of the body’s innate immune response, 
they maintain immune homeostasis and pre-
vent its overactivation. Immune checkpoints 
are often thought of as the brakes on the im-
mune system.2 

Two glycoproteins that act as immune check-
points and are targeted by ICIs are cytotoxic T-
lymphocyte-associated protein 4 (CTLA-4) and 
programmed cell death protein 1 (PD-1). CTLA-4 
is upregulated on activated T cells. PD-1 is also 
expressed on activated T cells, as well as mac-
rophages, B cells, and dendritic cells. Cancer 
cells can evade immune surveillance by exploit-
ing immune checkpoint pathways. Inhibition of 
these checkpoints with ICIs reactivates T cells 
and enables the immune system to recognize 
and attack cancer cells more effectively. Ipilim-
umab blocks the activity of CTLA-4 on T cells. 

Nivolumab and pembrolizumab block the inter-
action between PD-1 on T cells and its ligand 
PD-L1 on cancer cells.3,4 

Inhibition of these checkpoints is often ef-
fective in cancer treatment but can result in 
the loss of immunologic tolerance with resul-
tant immune-related adverse events (irAEs) 
and potentially permanent autoimmune dis-
orders. Autoreactive T cells can damage host 
cell tissues including the colon, lungs, liver, pi-
tuitary gland, thyroid, and skin. Severe irAEs 
include type 1 diabetes mellitus, myositis, ne-
phritis, colitis, pneumonitis, hepatitis, uveitis, 
hypophysitis, and adrenalitis.4 

Hypophysitis is inflammation of the pitu-
itary gland, often with thickening of the pi-
tuitary stalk, resulting in dysfunction and 
hormone deficiencies. While primary hypoph-
ysitis is idiopathic, secondary hypophysitis 
is the result of an underlying condition such 
as exposure to an ICI. Immune-mediated in-
flammation of the pituitary gland in hypoph-
ysitis may disrupt corticotroph function, 
leading to adrenocorticotropic hormone 
(ACTH) deficiency. Early warning features are 
often vague and nonspecific, such as head-
ache, fatigue, and weakness, which makes 
diagnosis challenging.3,5  

CASE PRESENTATION 
A 73-year-old male veteran with a history of 
metastatic melanoma on ipilimumab 3 mg/kg 
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and nivolumab 1 mg/kg every 3 weeks (a stan-
dard combination regimen for advanced mela-
noma) presented to the emergency department 
(ED) with 2 weeks of cough, nausea, and se-
vere headache 3 weeks after cycle 2 of combi-
nation ICI therapy. The patient had undergone 
excision of multiple sites of melanoma in situ 
with recurrence and disease progression after 
5 cycles of pembrolizumab. He was subse-
quently started on combination ICI therapy. 

On ED arrival, the patient was afebrile and 
saturating well on room air. He was normoten-
sive but found to have orthostatic blood pres-
sure. Physical examination was remarkable for 
dry oral mucosa and decreased skin turgor. 
Initial laboratory results were significant for hy-
ponatremia of 123 mmol/L (reference range, 
136-145 mmol/L), low-normal free thyroxine 
(T4) level of 0.5 ng/dL (reference range, 0.6-
1.2 ng/dL), a low total triiodothyronine level of 
32.14 ng/dL (reference range, 85-178 ng/dL), 
and a low thyrotropin level of 0.19 mIU/L (ref-
erence range, 0.35-5.50 mIU/L). Serum os-
molarity was low at 259 mOsm/kg (reference 
range, 285-315 mOsm/kg), urine sodium was 
high at 168 mEq/L (reference, 20 mEq/L), and 
urine osmolarity was inappropriately concen-
trated at 726 mOsm/kg (reference range, 250-
1000 mOsm/kg). The patient was admitted for 
additional testing. His morning cortisol level 
was within normal limits at 15 mcg/dL (refer-
ence range, 6.7-22.5 mcg/dL). 

Computed tomography (CT) of the patient’s 
head revealed no acute findings. Chest CT re-
vealed posterior right lower lobe mild ground-
glass opacities, with possible  ICI-induced 
pneumonitis. The patient received fluid resus-
citation. Given concern for syndrome of inap-

propriate antidiuretic hormone secretion, the 
patient was started on 3 g salt tablets 3 times 
a day and urea 30 g powder daily. The etiol-
ogy of the abnormal thyroid levels was unclear 
to endocrinology at that time. The differential 
diagnosis included a nonthyroidal illness or 
central hypothyroidism. 

The patient started levothyroxine 75 mcg 
due to abnormal thyroid levels and persis-
tent fatigue and fludrocortisone 0.1 mg daily 
to manage orthostatic hypotension. His so-
dium levels improved to 132 mmol/L over 6 
days and he was discharged with levothyrox-
ine 75 mcg daily, fludrocortisone 0.1 mg daily, 
3 g salt tabs 3 times a day, urea 30 g pow-
der daily, as well as oral cefpodoxime 500 mg 
twice daily for 3 days and azithromycin 500 
mg once daily for 2 days (for a total of 10 days 
of antibiotic therapy) to treat potential occult 
pneumonia. 

The patient returned to the ED 3 days after 
discharge following an outpatient oncology 
appointment with ongoing severe headaches 
and persistent nausea. There was concern for 
recurrent hyponatremia. His sodium level was 
within normal limits at 133 mmol/L. Repeat 
morning cortisol was low-normal at 9 mcg/
dL. Magnetic resonance imaging (MRI) of the 
brain was negative for metastatic disease, but 
showed a slight interval increase in size of the 
pituitary gland compared with an MRI from 6 
months prior, with mild fullness and a slightly 
convex superior margin near homogeneous 
enhancement, raising concern for infection or 
hypophysitis (Figure 1).

The patient was readmitted to the general 
medicine service and was given intravenous 
hydrocortisone 100 mg every 8 hours because 
of concern for central adrenal insufficiency 
due to grade 3 hypophysitis in the setting of 
MRI imaging and severe headaches (Table 
1). He was not hypotensive at the time of hy-
drocortisone initiation and other vital signs 
were stable. A cosyntropin stimulation test—
a standard diagnostic test for central adre-
nal insufficiency—was not performed because 
the patient had already started high-dose hy-
drocortisone. The patient’s free T4 on this  

TABLE 1. National Cancer Institute Common Terminology Criteria for Adverse Events Grading for 
Immune Checkpoint Inhibitor-Induced Hypophysitisa

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Asymptomatic or mild symptoms; 
clinical or diagnostic observation 
only; intervention not indicated

Moderate symptoms (fatigue, 
headache); hormone deficiency 
requiring replacement therapy

Severe symptoms (eg, adrenal 
insufficiency, severe headache); 
hospitalization indicated 

Life-threatening  
consequences  
(eg, adrenal crisis) 

Death 

aAdapted from the National Cancer Institute Common Terminology Criteria for Adverse Events, version 5.0.

TABLE 2. Cortisol Response Following 
Cosyntropin Stimulation Test

Time Cortisol level, mcg/dL

Baseline < 0.4

30 min 2.97

1 h 3.58
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admission remained low at 0.6 ng/dL.
No adjustments were made to his levothy-

roxine dose given that he recently began the 
medication and levels may lag after initiation. 
After a 4-day hospitalization, the decision was 
made to continue with the steroid taper and 
follow up with outpatient endocrinology to ob-
tain a cosyntropin stimulation test to complete 
a full assessment of his pituitary axis (Figure 
2). Repeat thyroid function testing for levo-
thyroxine titration was arranged. The levothy-
roxine dosage was later increased to 88 mcg 
daily, but the patient discontinued the medi-
cation and remained euthyroid. Endocrinology 
attributed a nonthyroidal illness as the etiol-
ogy of his hypothyroidism, likely euthyroid sick 
syndrome in the setting of illness. His hydro-
cortisone was tapered during outpatient care 
and fludrocortisone was discontinued due to 
hypertension. 

One month after his second discharge, the 
patient presented to the ED with 2 weeks of 
dizziness, associated lightheadedness, and 
blurred vision when standing from a sitting po-
sition. Upon assessment, symptoms were at-
tributed to poor oral intake. The patient’s vital 
signs were again positive for orthostatic hypo-
tension, though refractory to adequate fluid re-
placement. Laboratory testing was significant 
for a low ACTH level of 3.0 pg/mL (reference 
range, 7.2-63.3 pg/mL). Given that the patient 
had not received steroids for 1 week, he un-
derwent a cosyntropin stimulation test, which 
revealed a blunted response supporting a diag-
nosis of central adrenal insufficiency secondary 
to ICI-induced hypophysitis (Table 2). 

The patient was again readmitted to the 
general medicine service. A brain MRI showed 
interval shrinkage of the pituitary gland com-
pared to imaging one month prior, which was 
attributed to hydrocortisone treatment during 
this month. CT of the patient’s abdomen dem-
onstrated normal-sized adrenal glands. Posi-
tron emission tomography (PET)/CT showed 
no evidence of pituitary or adrenal metasta-
ses. Endocrinology recommended reinitiat-
ing oral hydrocortisone 50 mg in the morning 
and 50 mg around 3 pm daily with fludrocorti-
sone 0.2 mg once daily, which resulted in near 
resolution of the patient’s symptoms. He was 
discharged after a 14-day hospitalization with 
home physical therapy services and endocri-
nology, nephrology, and oncology follow-up 
appointments. 

The patient was readmitted twice to the gen-
eral medicine service over the next 6 months for 
complications from hydrocortisone and fludro-

cortisone treatment including hypokalemia. He 
followed up with outpatient clinicians until his 
death 14 months later. He did not restart ICI ther-
apy, and eventually joined a clinical trial for other 
advanced melanoma treatments at another in-
stitution. The patient’s family consented to the 
publication of this case report with the accompa-
nying images. 

FIGURE 1. A, magnetic resonance imaging of the brain without contrast 
at initial presentation. B, pituitary gland measured 15.6 mm × 8.9 mm, 
which was an enlargement compared to 6 months prior 13.3 mm × 5.3 mm.

A B

FIGURE 2. Clinical algorithm for the biochemical evaluation and  
differentiation of primary vs secondary adrenal insufficiency.
Abbreviation: ACTH, adrenocorticotropic hormone.
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DISCUSSION 
The combination of ipilimumab (anti-CTLA-4 
monoclonal antibody) and nivolumab (anti-
PD-1 monoclonal antibody) is FDA-approved 
for treatment of advanced melanoma with the 
goal of harnessing complementary and syn-
ergistic mechanisms of dual therapy.6-8 Com-
bination therapy, however, can increase the 
incidence of irAEs, which are often endocrine-
related and more common in patients treated 
with dual immunotherapy than with monother-
apy.9 Hypophysitis has the lowest reported 
fatality rate among ICI-related irAEs (< 1%), 
compared with higher mortality rates seen 
in myocarditis (25%-50%) and pneumonitis 
(10%-20%).4,10 

The patient initially presented with ICI- 
related hypothyroidism, later identified as 
secondary (central) hypothyroidism. He was 
treated with levothyroxine until central hypothy-
roidism was confirmed. Subsequently, the pa-
tient developed headache, poor appetite, and 
lightheadedness, with MRI findings sugges-
tive of hypophysitis, for which he was started 
on hydrocortisone. A component of primary 
adrenal insufficiency was initially considered, 
given the low ACTH level and blunted response 
to cosyntropin stimulation following prior 
high-dose steroid therapy. However, CT im-
aging demonstrated normal adrenal morphol-
ogy without atrophy, supporting a diagnosis of 
central adrenal insufficiency secondary to ICI- 
induced hypophysitis.

The estimated incidence of ICI-induced hy-
pophysitis is 1.5% to 13.3% with anti-CTLA-4 
agents, 0.3% to 3.0% with anti-PD-1 agents, 
and can be as high as 12.8% with combination 
therapy.1 ICI-induced hypophysitis is believed 
to arise from the direct binding of ICI antibod-
ies to their targets on anterior pituitary cells, 
such as corticotrophs, thyrotrophs, and gonad-
otrophs, triggering an immune response. One 
theory for targeting these cells is high CTLA-4 
expression in the anterior pituitary gland.11 
PD-1 therapies tend to manifest as either hypo-
thyroidism, hyperthyroidism, Graves’ disease, 
diabetes, or adrenal insufficiency.10 

A concern in patients with advanced mel-
anoma is metastasis. Melanoma has a high 
propensity for brain metastasis.12 There was 
moderate suspicion for pituitary gland metas-
tasis in this case, though pituitary metastasis 
more often manifests with symptoms of poste-
rior pituitary gland deficiency, such as polyuria 
and polydipsia.13 The adrenal gland is the fourth-
most common site for melanoma metastases, 
after the lung, liver, and bone.14 This patient had 

no evidence of pituitary or adrenal metasta-
ses on PET/CT. Therefore, his symptoms were 
most likely due to ICI therapy. Cases of ≥ 1 en-
docrine dysfunction have been reported as an 
ICI therapy irAE.15 In these situations, diagnosing 
primary and central adrenal insufficiency in the 
same patient is complex because hormone pro-
files are intertwined.  

Many patients who develop hypophysitis 
from ICI therapy will require permanent replace-
ment therapy. It is unclear whether low-dose 
replacement steroids have a significant ef-
fect on the efficacy of ICIs. Given that ICI treat-
ment works by enhancing the immune system, 
medications that suppress the body’s immune 
system, such as steroids, could interfere with 
treatment efficacy. However, there are specu-
lations that the development of irAEs is an in-
dicator of effective treatment. In a phase 1 trial 
of a CTLA-4 blocker in patients with metastatic 
melanoma, there was a correlation between re-
duced CTLA-4 expression as well as low rates 
of melanoma recurrence and a higher incidence 
of irAEs.16 

When assessing patients on ICI treatment, 
clinicians must remain vigilant for all potential 
irAEs, especially in patients receiving combina-
tion therapy. ICI-induced irAEs can present with 
vague and nonspecific symptoms. Concur-
rent endocrine irAEs, such as hypophysitis with 
thyroiditis or adrenalitis, are not uncommon 
in combination therapy and can complicate 
interpretation of hormone profiles. It is pru-
dent for clinicians to review known risk factors.  
Hypophysitis is typically associated with older 
adult male patients.17,18 

The irAEs of  ICI therapy deeply affected 
the quality of life of the patient in this case, as 
he was often experiencing many of the clini-
cal symptoms of his hormone insufficiencies 
as well as the treatment modalities, thus requir-
ing repeated hospital admissions. The risks and 
benefits of continuing ICI therapy should be an 
ongoing discussion between the physician and 
patient and should take into account the acuity 
and severity of irAEs and oncological disease 
burden, among other variables. Given the se-
verity of his AEs, the patient stopped ICI ther-
apy and instead opted to enroll in a clinical trial 
at another institution for continued alternative 
treatments. 

CONCLUSIONS
This case offers a  lesson in the diagnos-
tic challenges of vague symptoms in patients 
with cancer who are receiving ICI therapy. ICI 
therapy is widely used in the treatment of solid 
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malignancies, and as its use increases, it is 
expected that clinicians will likely see more 
cases of  irAEs in hospitalized patients. The 
vague presentation of irAEs can often lead 
to treatment delays, especially when > 1 irAE 
presents concurrently. There are ongoing 
studies researching potential ways to predict 
the likelihood of developing these irAEs. It is 
imperative that clinicians are aware of these 
ICI-related complications and that more re-
search be conducted to understand patient 
quality of life and treatment guidance based 
on irAE severity and disease burden. 
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