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Ipilimumab-Induced Hypophysitis May Not Affect All Pituitary
Cell Lines: A Case Report

Anupam Kotwal® 4, Sarika Rao®, Richard Allen Haas®

Abstract

Hypophysitis, a rare autoimmune condition, has now emerged as an
adverse effect of ipilimumab (anti-cytotoxic T lymphocyte antigen 4
(CTLA4) mAb) therapy. The occurrence of ipilimumab-induced hy-
pophysitis (IH) in studies has varied from 0% to 17%. This condition,
because of secondary adrenal insufficiency, may be life-threatening if
not recognized and managed promptly. Here we present a case of hy-
pophysitis in the setting of ipilimumab therapy for malignant melano-
ma. The patient initially presented to his oncologist with a headache,
diplopia, fatigue, nausea, hot flashes, anorexia and decreased libido
shortly following the third cycle of ipilimumab. He was found to have
pituitary enlargement with heterogeneous enhancement on magnetic
resonance imaging (MRI). The initial diagnosis was based on clini-
cal features, MRI findings and laboratory evidence of central hypo-
gonadism and adrenal insufficiency. Other hormone levels were not
tested that time and were only tested 5 months later when the patient
did not tolerate the discontinuation of glucocorticoids. He continued
to require glucocorticoid and testosterone replacement 14 months af-
ter the diagnosis. This case demonstrates IH causing anterior hypopi-
tuitarism leading to central hypoadrenalism, central hypogonadism,
reduced prolactin and possibly central hypothyroidism but preserved
somatotroph function. Pituitary antibodies may be a possible method
of detection of IH in addition to MRI and hormonal investigations.
There is insufficient evidence to support the need for discontinuing
ipilimumab or the superiority of initial high dose versus physiologic
steroid and hormone replacement in the management of IH. Hypo-
pituitarism due to IH may persist for several months or longer after
ipilimumab is discontinued. This underlies the importance of continu-
ous supplementation with all the hormones that are deficient as a con-
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sequence of hypopituitarism caused by IH.
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Introduction

Autoimmune lymphocytic hypophysitis is the most common
chronic inflammation to primarily affect the pituitary gland [1].
It has been divided into adenohypophysitis, infundibulohypo-
physitis, neurohypophysitis or panhypophysitis depending on
the anatomical location involved, with adenohypophysitis be-
ing the most commonly reported. This rare condition has now
emerged as an adverse effect of immune-modulatory therapy
for malignancy. Cytotoxic T lymphocyte antigen 4 (CTLA4)
is a key immune checkpoint molecule that down regulates
T-cell activation and proliferation. It contributes to control-
ling autoimmunity, and in the presence of cancer, it limits the
expansion of tumor-specific effector T cells, favoring cancer
immune tolerance. Ipilimumab is an anti-CTLA4 monoclonal
antibody which by blocking this molecule leads to enhanced
T-cell activation and antitumor effects. It was approved by the
US FDA in 2011 for treatment for metastatic or unresectable
melanoma. The approved dose is 3 mg/kg administered as an
intravenous infusion every 3 weeks for a total of four doses.
Survival benefit has been demonstrated with 3 mg/kg [2], but
not with lower doses. In some patients, maintenance therapy
may continue with additional infusions at longer intervals.
Multiple clinical trials have demonstrated improved survival
in cancers especially malignant melanoma with ipilimumab
therapy [2, 3]. Many of these trials have reported the occur-
rence of immune-related adverse effects (IRAEs) including
endocrinopathies, colitis, dermatitis and hepatitis. Although
the most commonly reported endocrinopathy is hypophysitis,
rarely thyroiditis and occasionally adrenalitis [4-7] have been
reported.

Ipilimumab-induced hypophysitis (IH), because of sec-
ondary adrenal insufficiency, may be life-threatening if not
recognized and managed promptly [1]. Although a significant
number of cases have been previously reported, there still re-
main major areas of uncertainty regarding the exact mecha-
nism, risk factors, course and prognosis of this condition. Some
studies have reported the cumulative dose of ipilimumab to
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Table 1. Laboratory Investigations

LTty o o !’r'i(.)r to Aft diagno- At 5-month At 8-month At 14-month  Reference
ipilimumab sis of IH follow-up follow-up follow-up range
Total testosterone (ng/dL) Not tested 11 <10 165 150 241 - 827
TSH (nIU/mL) 0.88 0.09 0.06 Not tested 0.09 0.28 -3.89
Free T4 (ng/dL) 1.19 1.15 1.5 Not tested 0.83 0.58 - 1.64
Total T3 (ng/dL) 101 74 Not tested Not tested Not tested 97-178
AM Cortisol (pg/dL) Not tested 0.09 1.4 Not tested 0.9 6.7-22.6
ACTH (pg/mL) Not tested Not tested <5 Not tested 5 <46
ACTH stimulation test (pug/dL) Not tested Not tested 1.4,9.2,11.4  Not tested Not tested >18
Prolactin (ng/mL) Not tested Not tested 0.6 Not tested 0.7 2.6-13.3
IGF-1 (ng/dL) Not tested Not tested 40 Not tested Not tested 17 - 246
LH (mIU/mL) Not tested Not tested 1.4 Not tested Not tested 1.2-8.6
Serum osmolality, urine osmolality ~Within normal ~ Within normal ~ Within normal ~ Within normal ~ Within normal
and serum electrolytes range range range range range

contribute to the development of hypophysitis, whereas others
have refuted this claim. The exact antigenic target(s) for this
condition is still not elucidated. Studies have reported variable
incidence of IH, and the risk factors for development remain
largely undefined. Long-term follow-up is available for only a
few cases, and it is unclear if the occurrence of IH predicts the
length of survival. Here we present a case of hypophysitis in
the setting of ipilimumab therapy for malignant melanoma and
review the diagnosis and management of this condition.

Case Report

A 68-year-old Caucasian gentleman presented to the oncology
clinic with complaints of headache, diplopia, fatigue, nausea,
hot flashes, anorexia and decreased libido. Four months prior
to presentation, he had been diagnosed with melanoma that
metastasized to the retro-peritoneum and cerebellum. He un-
derwent resection of the solitary cerebellar metastasis follow-
ing which ipilimumab was initiated. His symptoms developed
shortly after the third cycle of 3 mg/kg ipilimumab therapy for
metastatic melanoma. His medical history at the time of diag-
nosis was significant for total thyroidectomy for multinodular
goiter, and he had been on levothyroxine for the past 40 years.
Prior to the initiation of ipilimumab, he was noted to be eu-
thyroid on replacement therapy; however, the adrenal function
was not tested. When he presented to the oncologist, he was
found to have mild proximal muscle weakness. Laboratory
workup revealed a low AM cortisol, low total testosterone,
low TSH, normal free T4, low total T3 and normal serum elec-
trolytes (Table 1). Magnetic resonance imaging (MRI) of the
brain demonstrated pituitary enlargement with heterogeneous
enhancement after contrast administration (Fig. 1). This was a
new finding as compared to an MRI done 4 months previously.
Based on these clinical, laboratory and radiologic findings, he
was diagnosed with IH by the oncologist. Prednisone, at a dose
of 90 mg (1 mg/kg) daily, and topical testosterone gel were
initiated. He also developed dermatitis and colitis that were
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attributed to being IRAEs; hence he did not receive further
ipilimumab therapy. On follow-up MRI, the pituitary enlarge-
ment and enhancement resolved within 3 months appearing
like an empty sella (Fig. 2). He demonstrated clinical improve-
ment, and the prednisone was gradually tapered to 5 mg daily.
The patient had discontinued topical testosterone by himself a
month after diagnosis as his hot flashes had resolved.

Approximately 5 months after the diagnosis of IH, pred-
nisone was discontinued and within 1 week his symptoms of
fatigue, nausea, anorexia and reduced libido recurred. He was
then referred to the endocrinology clinic at which time he was
found to have a Cushingoid appearance, mild proximal muscle
weakness, and a 14 Ib weight gain over the past 5 months.
Hormonal investigations revealed a low AM serum cortisol,
low ACTH, abnormal ACTH stimulation test, low TSH, nor-
mal free T4, low prolactin, low total testosterone, normal IGF-
1 and an inappropriately normal LH level. These findings in
addition to his symptoms were consistent with persistent an-
terior hypopituitarism. His testosterone was profoundly low,
and he had been off exogenous testosterone replacement for
approximately 4 months. Serum and urine osmolality, as well
as electrolytes, were within the normal range. Hydrocortisone
replacement of 30 mg daily in two divided doses was initiated,
and topical testosterone gel was resumed. Levothyroxine dose
was decreased from 112 to 100 pg daily. He was soon diag-
nosed with obstructive sleep apnea, and nocturnal continuous
positive airway pressure was initiated, following which his
fatigue dramatically improved. Hence, the dose of hydrocor-
tisone was reduced to 20 mg daily in two divided doses. At
8-month follow-up, his symptoms had almost resolved and
the testosterone level had improved. At 14-month follow-up,
ACTH and AM serum cortisol tested after holding the morning
dose of hydrocortisone resulted low, prolactin level was low,
TSH was low and total testosterone was slightly lower than
that at 8-month follow-up. His only complaint was reduced
libido; hence the testosterone dose was increased. The hydro-
cortisone dose was decreased to 15 mg daily in two divided
doses.
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Figure 1. MRI of the brain performed at the time of diagnosis of IH
demonstrates soft tissue fullness of the pituitary with heterogeneous
enhancement after contrast.

Discussion

We present a patient with malignant melanoma who devel-
oped features of adenohypophysitis after the third cycle of ip-
ilimumab therapy, and presented with pituitary mass effect as
well as anterior hypopituitarism. Ipilimumab increases T-cell
activity by blocking the inhibitory receptor CTLA4, leading to
antitumor effects. However, the same mechanism might cause
a spectrum of inflammatory side-effects classified as IRAEs.
Autoimmunity has been proposed to be the mechanism re-
sponsible for these adverse effects [8, 9]. The occurrence of TH
in studies has varied from 0% to 17% [2, 8, 10-15]; however,
these studies have used different doses of ipilimumab ranging
from 0.3 to 10 mg/kg. In a recent case series, 11% of patients
undergoing treatment with ipilimumab developed hypophysi-
tis [5]. Based on a review, there appears to be a dose-dependent
increase in the occurrence of IH [10]. At the lower ipilimumab
dose (1 - 3 mg/kg), it occurred in 1.8-3.3% of cases [8, 9].
When the dose exceeds 3 mg/kg, the occurrence of IH var-
ies from 4.9 to 17% [13, 14]. Our patient developed symp-
toms after the third cycle of 3 mg/kg ipilimumab therapy for
malignant melanoma. Most but not all cases of IH have been
reported to occur after a similar duration of therapy. According
to a review, patients who received 3 mg/kg ipilimumab devel-
oped symptoms at a median time of 11 weeks (that is, before
the fourth dose), suggesting a possible cumulative effect [16].
This has also been supported by another recent review of clini-
cal trials [4]. However, a study in which patients used 10 mg/
kg ipilimumab reported that hypophysitis symptoms occurred
after the first infusion (4 weeks) in one patient and after the
fourth (16 weeks) in another [10], and a recent prospective co-
hort study did not find the cumulative dose of ipilimumab to be
a risk factor for hypophysitis [5].

The clinical presentation of IH relates to pituitary mass
effect and hormone deficiencies. Affected individuals may
present with nonspecific symptoms such as fatigue, weak-
ness, headache, nausea, visual impairments such as diplo-
pia (less frequent than in classic lymphocytic autoimmune
hypophysitis),confusion, memory loss, loss of libido, ano-
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Figure 2. MRI of the brain 3 months later demonstrates resolution of
the pituitary enhancement with appearance of an empty sella.

rexia, insomnia, hallucinations, temperature intolerance, and
subjective sensation of fever and chills [10]. Earlier studies
have reported that ACTH and TSH seem to be invariably lost,
and most male patients have hypogonadotropic hypogonadism
[10, 14, 16]. Faje et al reported all cases with IH to have central
hypothyroidism and hypogonadism; however, only approxi-
mately 50% of the affected individuals had secondary adrenal
insufficiency [5]. The levels of IGF-1 were tested in only six
of the 17 affected individuals and found to be low in one indi-
vidual, and the prolactin level was found to be low in most of
the affected individuals [5]. Faje et al did not report any cases
of diabetes insipidus due to ipilimumab [5], and we could find
only one case in the literature reporting this [10]. The pattern
of loss of pituitary function from IH appears to be similar to
classic autoimmune hypophysitis but different from other
causes of anterior hypopituitarism. In most but not all cases
of IH, MRI reveals enlargement of the pituitary gland (up to
60-100% of baseline size), with thickening of the stalk [5, 14].
In the case series by Min et al, only one out of eight patients
had typical hypophysitis MRI findings, which resolved after
1 month [15]. The pituitary enlargement preceded the clini-
cal diagnosis of hypophysitis in eight out of 17 IH patients,
often by several weeks in the study by Faje et al [5]. The MRI
findings in IH have been reported to be lesser in magnitude
as compared to classic lymphocytic autoimmune hypophysi-
tis [15]. Our patient was found to have pituitary enlargement
with heterogeneous contrast enhancement at the time of initial
diagnosis. The initial diagnosis was based on clinical features,
MRI findings and laboratory evidence of adrenal insufficiency
and hypogonadism by the patient’s oncologist. Other hormone
levels were not tested at that time and were only tested later
when the patient did not tolerate the discontinuation of glu-
cocorticoids. He then demonstrated central hypoadrenalism
and hypogonadotropic hypogonadism but preserved somato-
troph function. The decrease in TSH in our patient could be
attributed to hypopituitarism causing central hypothyroidism;
however, his history of post-surgical hypothyroidism requir-
ing levothyroxine supplementation complicates the picture.
Our patient developed a decrease in prolactin similar to some
reported cases, whereas others have demonstrated an increase
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in prolactin likely due to stalk involvement [14]. Serum and
urine osmolality, as well as electrolytes, were within the nor-
mal range, suggesting that posterior pituitary and renin-angio-
tensin-aldosterone functions were preserved.

The recommended treatment for most IRAEs secondary
to anti-CTLA4 therapy consists of high-dose glucocorticoids
(dexamethasone 4 mg every 6 h, prednisolone 45 - 60 mg daily
or prednisone 1 mg/kg daily), tapered down gradually over 1
month. In cases of autoimmune hypophysitis, the initial high
dose of glucocorticoids should be replaced by a physiologic
dose of hydrocortisone of 15 - 20 mg/day in divided doses.
In the study by Faje et al, IH patients treated with high-dose
glucocorticoids typically received prednisone 60 mg daily,
followed by a taper to a physiologic replacement dose over a
variable period of time (often 6 - 8 weeks) [5]. Although many
patients with IH receive high doses of glucocorticoids, it is not
clear whether this practice is necessary or represents an opti-
mal management strategy in this population [4]. It remains to
be clarified whether these initial high doses of glucocorticoids
are needed, or whether from the time of diagnosis patients
should be started on close to a physiologic replacement dose.
There is a theoretical concern that high-dose glucocorticoids
might hinder the antitumor effect of ipilimumab; however, the
available evidence does not support this [12, 14]. Our patient
initially received high-dose glucocorticoid, which was then ta-
pered to physiologic dose. The occurrence of other IRAEs may
require discontinuation of ipilimumab; however, the patients
who continued it in the study by Faje et al showed a simi-
lar course of hypopituitarism on follow-up [5]. Based on the
available evidence and development of colitis and dermatitis,
ipilimumab was discontinued in our patient.

Almost all reported cases of IH experience resolution of
acute symptoms a few days after ipilimumab discontinuation
and starting high-dose glucocorticoids and other hormone
replacement [14]. On follow-up, the pituitary enhancement
has been shown to decrease on glucocorticoid replacement
at a slower rate in comparison to the clinical response [16].
The MRI findings in our patient resolved 3 months after ip-
ilimumab discontinuation and high-dose glucocorticoid initia-
tion. His symptoms due to pituitary mass effect also resolved
and did not recur. Pituitary function may be impaired for a
longer period despite high-dose glucocorticoid therapy. Faje
et al reported hypopituitarism to be persistent in most cases
(13 out of 17) at the time of last follow-up (median length of
follow-up 11.5 months), adrenal recovery occurred in one pa-
tient, thyroidal recovery was observed in one patient, gonadal
function normalized in two patients, and pituitary hormone de-
ficiencies did recover in one patient 3 years after the diagnosis
of IH [5]. In the largest clinical trial of 163 patients treated
with ipilimumab, regardless of management, all patients with
hypophysitis continued to require replacement glucocorticoids
with 4 - 26 months follow-up and some continued to require
thyroxine and testosterone replacement[14]. In our patient,
the discontinuation of glucocorticoid and testosterone caused
symptomatic worsening. At that time, he demonstrated cen-
tral hypoadrenalism, hypogonadotropic hypogonadism in the
absence of exogenous testosterone, and decreased prolactin.
After re-initiation of slightly higher than physiologic hydro-
cortisone and testosterone replacement, his clinical status im-
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proved. We were able to decrease the hydrocortisone to physi-
ologic dose after treatment of his obstructive sleep apnea that
improved his fatigue. Fourteen months after being diagnosed
with TH, he has continued to require testosterone and hydro-
cortisone replacement. This suggests that hypopituitarism due
to [H may persist for several months or longer after diagnosis.
Some studies have reported the development of autoim-
munity to be associated with increased tumor response [8, 17].
Faje et al reported increased median survival in individuals
who developed IH (19.4 months) in comparison to those who
did not (8.8 months). In terms of risk factors, IH has demon-
strated a higher predilection for males [4, 5] and older indi-
viduals [5]. This is different from classic lymphocytic hypo-
physitis that shows a higher female preponderance [1]. It is
unclear why the anterior pituitary is particularly susceptible to
ipilimumab therapy. Although polymorphisms in the CTLA4
gene have been suggested to be related to certain autoimmune
endocrinopathies such as Grave’s disease and Hashimoto thy-
roiditis [18, 19], there have been no reports describing the as-
sociation of such polymorphisms with IH. Iwama et al have
demonstrated the development of antibodies against cortico-
trophs, thyrotrophs and gonadotrophs in patients with IH [20].
This might explain an underlying mechanism for the autoim-
mune hypophysitis caused by ipilimumab. However, the exact
antigenic target(s) for this condition remains to be elucidated.
In any patient with malignancy treated with ipilimumab who
develops features concerning for hypophysitis, metastasis to
the pituitary should be considered, especially if the pituitary
enlargement does not respond to glucocorticoid therapy [4].

Conclusions

Autoimmune hypophysitis has emerged as an IRAE of ipili-
mumab (anti-CTLA4 mAb). The clinical presentation of IH
relates to pituitary mass effect and hypopituitarism. It usu-
ally affects the anterior pituitary, most commonly involved
cell lines being corticotrophs, thyrotrophs and gonadotrophs,
with lesser-reported involvement of somatotrophs. Prolactin
may be elevated or reduced and posterior pituitary is usually
spared. Pituitary antibodies might be a possible method of de-
tection in addition to hormonal and radiological investigations;
however, the antigenic target remains to be elucidated. There is
insufficient evidence to support the need for discontinuing ipil-
imumab or the superiority of initial high-dose glucocorticoids
versus physiologic hormone replacement in the management
of [H. Most clinical and radiological features of IH are consist-
ent with classic lymphocytic hypophysitis; however, the as-
pects in which these differ are male preponderance, increased
incidence in older age and lesser magnitude of MRI findings
reported with IH. Pituitary function should be tested before
starting ipilimumab, and when IH is suspected, it should be
managed promptly as the resulting adrenal insufficiency may
be life-threatening. Failure of resolution of pituitary enlarge-
ment should raise the concern for metastasis of the primary
malignancy to the pituitary. Hypopituitarism due to IH usu-
ally persists for several months or longer after diagnosis even
though pituitary mass effect resolves after glucocorticoid ther-
apy. This underlies the importance of continuous replacement
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of the deficient hormones, unless there is evidence of recovery
of pituitary function.
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