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Abstract
Purpose: To examine the onset and outcome of ipilimumabrelated hypophysitis and the response to treatment with systemic
high-dose corticosteroids (HDS).
Experimental Design: Twenty-ﬁve patients who developed
ipilimumab-related hypophysitis were analyzed for the incidence, time to onset, time to resolution, frequency of resolution, and the effect of systemic HDS on clinical outcome. To
calculate the incidence, the total number (187) of patients with
metastatic melanoma treated with ipilimumab at Dana-Farber
Cancer Institute (DFCI; Boston, MA) was retrieved from the
DFCI oncology database. Comparisons between corticosteroid
treatment groups were performed using the Fisher exact test.
The distributions of overall survival were based on the method
of Kaplan–Meier.
Results: The overall incidence of ipilimumab-related hypophysitis was 13%, with a higher rate in males (16.1%) than females

(8.7%). The median time to onset of hypophysitis after initiation
of ipilimumab treatment was 9 weeks (range, 5–36 weeks).
Resolution of pituitary enlargement, secondary adrenal insufﬁciency, secondary hypothyroidism, male secondary hypogonadism, and hyponatremia occurred in 73%, 0%, 64%, 45%, and
92% of patients, respectively. Systemic HDS treatment did not
improve the outcome of hypophysitis as measured by resolution
frequency and time to resolution. One-year overall survival in the
cohort of patients was 83%, and while it was slightly higher in
patients who did not receive HDS, there was no statistically
signiﬁcant difference between treatment arms.
Conclusion: Systemic HDS therapy in patients with ipilimumab-related hypophysitis may not be indicated. Instead, supportive treatment of hypophysitis-related hormone deﬁciencies with
the corresponding hormone replacement should be given. Clin

Introduction

(9, 10), but the beneﬁts of this treatment are unclear. Some studies
have suggested that systemic HDS do not appear to counteract the
anticancer effects of ipilimumab (11, 12), although this has been
questioned in another study (13). To the best of our knowledge,
there has been no study assessing the effects of HDS on the
outcome of ipilimumab-related hypophysitis. In this retrospective study, we did not identify a beneﬁcial effect of systemic HDS
treatment in patients with ipilimumab-related hypophysitis.

CTLA-4 is an immune checkpoint protein that negatively regulates T-cell responses (1). In clinical trials, monoclonal antibodies against immune checkpoint proteins have demonstrated
promising and durable anticancer effects (2–4). In 2011, the FDA
approved ipilimumab, a humanized monoclonal antibody
against CTLA-4, for the treatment of advanced melanoma. Ipilimumab-associated hypophysitis, the most common endocrinopathy related to anti–CTLA-4 treatment, presents as either panhypopituitarism or isolated anterior pituitary hormone deﬁciency, with or without pituitary enlargement (5–8). Systemic highdose corticosteroids (HDS) have been recommended as a standard treatment for patients with ipilimumab-related hypophysitis
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Patients and Methods
Patients
Patients with ipilimumab-related hypophysitis were evaluated
clinically in the outpatient endocrinology clinic of Brigham and
Women's Hospital (Boston, MA). This cohort analysis was performed retrospectively by collecting relevant data from chart
reviews. The period for this study was from August 21, 2008 to
February 5, 2014. Institutional review board approval was
obtained for the study. There were 45 patients who developed
ipilimumab-related endocrinopathies after ipilimumab therapy.
To eliminate confounding inﬂuences from combined therapy, we
excluded patients who also received other immune checkpoint
blocking therapy, including anti-PD1 (pembrolizumab or nivolumab) or anti-PDL1 (MPDL-3280A), or the angiogenesis inhibitor, bevacizumab. Twenty-ﬁve patients with hypophysitis who
received ipilimumab monotherapy were included in this analysis.
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Translational Relevance
Ipilimumab, a monoclonal antibody against CTLA-4, has
demonstrated promising and durable anticancer effects. Consistent with its mechanism of action of de novo stimulation or
enhancement of preexisting T-cell responses, a number of
immune-related adverse events (irAE) have been observed in
patients treated with ipilimumab. Systemic high-dose corticosteroids (HDS) have been routinely used to manage irAEs.
However, the cross-talk between glucocorticoid receptor activation and CTLA-4 inhibition remains to be elucidated. We
studied the onset and outcome of ipilimumab-related hypophysitis and the response to treatment with systemic HDS. We
did not ﬁnd any beneﬁcial effect of HDS on the outcome of
hypophysitis and the malignancy. Our study implies that
cross-talk between CTLA-4 inhibition and glucocorticoid
receptor activation is a complex process that produces complicated effects on the clinical outcome of CTLA-4 inhibition
therapy. Systemic HDS therapy in patients with ipilimumabrelated hypophysitis may not be indicated.

Three of these 25 patients were reported previously (6). All
patients had stage IV melanoma except for two with stage IIIA
and stage IIIC melanoma. To calculate the incidence of hypophysitis, the total number of patients who received ipilimumab
monotherapy during the study period was obtained from the
Dana-Farber Cancer Institute (Boston, MA) synergistic patient
and research knowledge systems-oncology data retrieval system.
Deﬁnition of hypophysitis
Hypophysitis was diagnosed on the basis of either imaging
evidence of pituitary enlargement or biochemical evidence of
anterior pituitary hormone deﬁciency following ipilimumab
treatment. Anterior pituitary hormone deﬁciencies were diagnosed on the basis of low levels of the primary target gland
hormones, cortisol, thyroxine, sex steroids, and insulin—like
growth factor I (IGFI), with low or inappropriately normal levels
of the corresponding pituitary hormones, adrenocorticotropin
(ACTH), thyrotropin (TSH), gonadotropins (FSH, LH), and
growth hormone (GH), based on laboratory reference ranges.
Endocrinopathy in this study was deﬁned as any of the hypophysitis-related anterior pituitary hormone deﬁciencies.
Deﬁnition of replacement dose corticosteroids, systemic highdose corticosteroids, time to onset, time to resolution, and
survival time
Time to onset of hypophysitis was deﬁned as the number of
weeks between the administration of the ﬁrst dose of ipilimumab
and the diagnosis of hypophysitis, based on imaging or biochemical testing. Resolution of a particular endocrinopathy was deﬁned
as normalization of levels of the primary target gland hormone
and the corresponding pituitary hormone following discontinuation of hormone replacement. The time to resolution refers to the
number of weeks between the diagnosis and resolution of the
endocrinopathy. Because this was a retrospective study, biochemical testing and imaging were not done at ﬁxed, controlled intervals. Replacement dose corticosteroids were deﬁned as a daily
dose not higher than 30 mg hydrocortisone or equivalent (14),
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except in 2 patients who were transiently exposed to 60 mg
hydrocortisone for 2 to 3 days following sick-day guidelines.
Systemic HDS treatment was deﬁned as the administration of
corticosteroids at a dose of more than 30 mg hydrocortisone (or
equivalent) daily for more than one week during the course of
ipilimumab treatment and/or at the time of onset of hypophysitis.
Survival time was calculated from the day of initiation of ipilimumab therapy to the day of death of the patient. The follow-up
of patients who were alive was censored on February 5, 2014.
Toxicity grading of ipilimumab-related hypophysitis was
based on the criteria deﬁned by Corsello and colleagues, with
modiﬁcation (15). Brieﬂy, severity was categorized from 1 to 5: 1,
asymptomatic; clinical or diagnostic observations only; intervention not indicated. 2, symptomatic; hormone replacement indicated; limiting instrumental activities of daily living (ADL). 3,
severe symptoms; limiting self-care for ADL; hospitalization
indicated. 4, life-threatening consequences; urgent intervention
indicated. 5, death.
Statistical analysis
Statistical analyses are primarily descriptive. Proportions are
presented with 95% exact binomial conﬁdence intervals (CI).
Comparisons between corticosteroid groups were based on the
Fisher exact test. The distributions of overall survival were based
on the product-limit method of Kaplan–Meier and were compared using the log-rank test. Time point estimates of survival are
accompanied by 95% CIs estimated using log[-log(survival)]
methodology. Median follow-up was based on Kaplan–Meier
estimates with an inverted censor. Statistical signiﬁcance
was deﬁned as P < 0.05. All analyses were conducted using SAS
version 9.3.

Results
Demographics
Of 187 patients who received ipilimumab monotherapy during
the time interval of the study, 25 patients (13%; 95% CI, 9%–
19%) developed ipilimumab-related hypophysitis. Of these
25 patients, 17 received 3 mg/kg ipilimumab and 8 received
10 mg/kg ipilimumab by intravenous infusion every 3 weeks.
The incidence of hypophysitis was 16.1% (19/118) in males and
8.7% (6/69) in females (Table 1). Median follow-up in the cohort
of patients with hypophysitis was 14.2 months (95% CI, 9.7–18.2
months).
Manifestations of hypophysitis
In light of the retrospective nature of this study, the biochemical
tests and imaging performed in individual patients varied. To
reﬂect this variability, the incidence of an endocrinopathy was
calculated as the ratio of the number of patients who had
abnormal test results over the total number of the patients with
ipilimumab-related hypophysitis who had the tests performed.
The overall incidence of pituitary enlargement was 60% (15/25)
Table 1. Incidence of ipilimumab-related hypophysitis
Hypophysitis (N)
Total patients received ipilimumab (N)
Hypophysitis (%)

Male
19
118
16.1

Female
6
69
8.7

Total
25
187
13.3

NOTE: The incidence was calculated as the number of patients with hypophysitis
compared with the total number of patients treated with ipilimumab
monotherapy.
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Table 2. The overall and dose-dependent incidence of ipilimumab-related
Overall
Male
Female
N ¼ 19
N¼6
Pituitary enlargement
Yes
10 (53)
5 (83)
No
9 (47)
1 (17)
Secondary AI
Yes
18 (95)
4 (67)
No
1 (5)
2 (33)
Secondary hypothyroidism
Yes
18 (95)
4 (67)
No
1 (5)
2 (33)
Secondary hypogonadism
Yes
15 (79)
0 (0)
No
2 (11)
3 (50)
Not measured
2 (11)
3 (50)
Low IGFI
Yes
3 (60)
0 (0)
No
2 (40)
2 (33)
Not measured
14 (74)
4 (67)
Low prolactin
Yes
4 (21)
0 (0)
No
4 (21)
1 (17)
Not measured
11 (58)
5 (83)
Hyponatremia
Yes
12 (63)
2 (33)
No
7 (37)
4 (67)

pituitary enlargement, anterior pituitary hormone deﬁciencies, and hyponatremia
Ipilimumab (3 mg/kg)
Ipilimumab (10 mg/kg)
Total
Total
Total
N ¼ 25
N ¼ 17
N¼8
15 (60)
10 (40)

10 (59)
7 (41)

5 (63)
3 (37)

22 (88)
3 (12)

15 (88)
2 (12)

7 (88)
1 (12)

22 (88)
3 (12)

15 (88)
2 (12)

7 (88)
1 (12)

15 (60)
5 (20)
5 (20)

10 (59)
4 (24)
3 (18)

5 (63)
1 (13)
2 (25)

3 (12)
4 (16)
18 (72)

1 (33)
2 (67)
14 (82)

2 (50)
2 (50)
4 (50)

4 (16)
5 (20)
16 (64)

2 (12)
2 (12)
13 (76)

2 (25)
3 (38)
3 (38)

14 (56)
11 (44)

10 (59)
7 (41)

3 (38)
5 (62)

NOTE: Values are summarized as N (%).The incidence of each anterior pituitary hormone deﬁciency was calculated on the basis of gender and ipilimumab dose, taking
into account the number of patients with ipilimumab-related hypophysitis in whom the measure was assessed. The incidence is shown as both the number affected
and as a percentage.
Abbreviation: AI, adrenal insufﬁciency.

among the patients with hypophysitis. Secondary adrenal insufﬁciency and secondary hypothyroidism were the most common
anterior pituitary insufﬁciencies diagnosed, with an incidence of
88% for each (Table 2). Among the 9 patients who had their
prolactin measured, only one had hyperprolactinemia, whereas 4
had low prolactin levels. Only two of the patients with a diagnosis
of hypophysitis received corticosteroids within 6 months before
the onset of hypophysitis. One of these two patients who had
received prior HDS had radiographic evidence of new onset
pituitary enlargement. The other patient who had received prior
HDS did not have pituitary enlargement on imaging, but the
diagnosis of hypophysitis was made on the basis of the presence of
rapid onset central hypothyroidism. More than half of the patients
with hypophysitis had coexisting hyponatremia, a ﬁnding similarly observed in another recent study (9), but not reported in
earlier studies (3, 16, 17). When comparing the incidence of each
anterior pituitary hormone deﬁciency between the groups treated
with 3 mg/kg and 10 mg/kg ipilimumab, no signiﬁcant difference
in the frequency of each endocrinopathy was found (Table 2).

Patterns of onset and resolution of ipilimumab-related
hypophysitis
Given the retrospective nature of this study, the frequency and
timing of biochemical tests and imaging performed in individual
patients varied, inﬂuencing these determinations. With this caveat, the median time to onset of hypophysitis after initiation of
ipilimumab therapy, based on diagnostic testing, was 9 weeks,
with a range of 5 to 36 weeks (Table 3). The frequency of
resolution of secondary adrenal insufﬁciency, secondary hypothyroidism, and male hypogonadotropic hypogonadism (HH)
was 0%, 64%, and 47%, respectively. Among the subset of
patients whose endocrinopathy resolved, the median times to
resolution of secondary hypothyroidism and male HH, based on
biochemical testing, were 10 and 15 weeks, respectively (Table 3).
Discontinuation of ipilimumab did not appear to affect the
outcome of hypophysitis. In the 6 patients in whom ipilimumab
was discontinued, the frequency of resolution of secondary hypothyroidism and secondary hypogonadism was 33% (2/6 and 1/3,
respectively). The median times to resolution, based on

Table 3. Median time to onset, frequency of resolution, and median time to resolution
Time to onset
(median wk, range)
Hypophysitis
9 (5–36)
Pituitary enlargement
8 (5–13)
Secondary adrenal insufﬁciency
9.5 (5–36)
Secondary hypothyroidism
9.5 (6–36)
Secondary hypogonadism
9 (5–13)
Hyponatremia
9 (5–36)

Resolution,
N (%)

Time to resolution
(median wks; range)

11 (73.3)
0 (0.0)
14 (63.6)
7 (46.7)
12 (92.3)

15 (2–27)
n/a
10.5 (1–44)
15 (2–92)
3.5 (1–10)

NOTE: Time is measured in weeks. The frequency of resolution is represented as the number of patients in whom resolution occurred, and as a percentage of the
patients in whom the deﬁciency was noted.
Abbreviations: n/a, not available; N, number of patients.
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laboratory testing, of secondary hypothyroidism and secondary
hypogonadism after discontinuation of ipilimumab among these
6 patients were 13 and 10 weeks, respectively. Most patients in this
study received 3 to 4 doses of ipilimumab, whereas 3 patients
received 8, 9, and 15 doses of ipilimumab, respectively. Interestingly, among the three patients who had received prolonged
ipilimumab therapy, resolution of a subset of endocrinopathies
occurred during ipilimumab treatment. Normalization of pituitary size was observed in 11 of 15 patients (73%) with enlarged
pituitaries in 2 to 27 weeks, based on follow-up imaging. The
other 4 patients did not have repeated imaging studies before the
end of this study. Six of 11 patients with resolution of enlarged
pituitaries had earlier MRI studies, at 3 to 8 weeks after identiﬁcation of pituitary enlargement, which did not show resolution of
pituitary enlargement.
The effect of HDS therapy on the outcome of ipilimumabrelated hypophysitis and on survival rate
Among 25 patients with ipilimumab-related hypophysitis, 15
patients received HDS treatment for ipilimumab-related hypophysitis (n ¼ 5), other immune-related adverse events (IrAE; n ¼
8), or brain metastasis (n ¼ 2). The patients in the HDS group
received dexamethasone (n ¼ 4, dose: 4–24 mg daily; duration: 3–
12 weeks), prednisone (n ¼ 9, dose: 40–100 mg daily; duration:
2–14 weeks), hydrocortisone (n ¼ 1; dose: 60 mg daily; duration:
3 weeks), or dexamethasone followed by prednisone (n ¼ 1,
doses: dexamethasone 8 mg daily; duration: 1 week, prednisone
40 mg daily; duration: 5 weeks). The other 10 patients did not
receive HDS during the study period. Among the patients who
received HDS, 6 of 15 (40%; 95% CI, 16%–68%) had grade 2
ipilimumab-related hypophysitis toxicity; 9 of 15 (60%; 95% CI,
32%–84%) had grade 3/4 toxicity (17). Among the patients who
received replacement corticosteroids, 7 of 10 (70%; 95% CI,
35%–93%) had grade 2 toxicity; 3 of 10 (30%; 95% CI, 7%–
65%) had grade 3/4 toxicity. Toxicity rates were comparable
between the HDS and non-HDS cohorts.
We compared the frequency of resolution and the median times
to resolution, based on laboratory testing data available, between
those with and without systemic HDS treatment (Table 4). There
was no documented resolution of secondary adrenal insufﬁciency
in either group. Among patients with secondary adrenal insufﬁciency who received HDS, 13 patients had morning paired ACTH
and cortisol levels tested 2 to 12 months after HDS withdrawal. All
13 patients who had adrenal function testing demonstrated
persistent adrenal insufﬁciency. There were no statistically significant differences in the frequency of resolution of other adverse
events (Table 4 and Fig. 1), although the data suggest that the
frequency of resolution of secondary hypothyroidism may be less
in the HDS group (46% versus 89%, Fisher exact P ¼ 0.07; Fig. 1).

Figure 1.
The effect of HDS on the frequency of resolution of each endocrinopathy. The
frequency of resolution is represented as the percentage of those with
resolution compared with the total number affected for each endocrinopathy.
.

In addition, median times to resolution for each adverse event
were comparable between the two groups (Table 4).
During the course of the study, 4 of 15 (27%) patients in the
HDS treatment group died, whereas one of 10 (10%) patients in
the group that did not receive HDS died. Twelve-month Kaplan–
Meier estimates (SE) of survival were 83% (7.7%) for the full
cohort, and 80% (10.8%) and 89% (10.5%) in patients who did
or did not receive HDS, respectively (Fig. 2). All deaths were
attributed to the underlying metastatic disease.

Discussion
Although a deﬁnitive diagnosis of autoimmune hypophysitis
by ipilimumab has not been documented, an animal study has
shown that injection of a CTLA-4–blocking antibody can induce
lymphocytic inﬁltration in mouse pituitary glands (18). Nonipilimumab–related autoimmune hypophysitis is more common
in females, with a male:female ratio of 1:6 for lymphocytic
adenohypophysitis (19, 20). In contrast, in the current study, the
incidence of ipilimumab-related hypophysitis was found to be
higher in males (Table 1). Similar results were found in some, but
not all, prior studies (8, 15). Ipilimumab-associated diabetes
insipidus has been reported (21); nonetheless, compared with
anterior pituitary hormone deﬁciencies, posterior pituitary hormone deﬁciency is infrequent (5–7). In this retrospective cohort

Table 4. The effect of HDS on the frequency of resolution of ipilimumab-related adverse events

HDS
Pituitary enlargement
Secondary adrenal insufﬁciency
Secondary hypothyroidism
Secondary hypogonadism
Hyponatremia

Resolution
(N with resolution/N affected)
No
Yes
5/6
6/9
0/10
0/12
8/9
6/13
5/8
2/7
5/5
7/8

Median time to resolution
(Median wk; range)
No
Yes
8 (2–27)
16 (4–26)
n/a
n/a
14.5 (2–44)
9 (1–16)
40 (2–92)
12 (10–15)
2 (1–7)
4 (1–10)

NOTE: The frequency of resolution is calculated as the number with resolution compared with the total number affected for each endocrinopathy. The time is
measured in weeks.
Abbreviations: N, number; n/a, not applicable.
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Figure 2.
The effects of HDS on survival rate.
Kaplan–Meier estimates of overall
survival with the numbers of patients
at risk. The x-axis was extended to 32
months (median follow-up þ 18
months), the time at which there was
20% or less of the sample remaining.

analysis, even in one patient with transient prolactin elevation
suggestive of possible pituitary stalk inﬁltration, there was no
evidence of diabetes insipidus.
The risk of hypopituitarism in patients receiving brain radiation
has been documented (22). In the current study, 2 patients
diagnosed with hypophysitis on the basis of pituitary insufﬁciency but without pituitary enlargement had received brain radiation
therapy before the diagnosis of hypophysitis. One developed
reversible central hypothyroidism, whereas radiation-induced
hypopituitarism is usually irreversible (23). Another developed
rapid onset of secondary adrenal insufﬁciency following ipilimumab therapy. His growth hormone and gonadal axes remained
intact. Because corticotrophs are the most resistant to radiation
damage (22, 23), the normal growth hormone and gonadal axes
combined with severe ACTH deﬁciency make radiation-induced
isolated ACTH deﬁciency unlikely. For these reasons, it was
concluded that brain radiation was not the cause of the hypopituitarism in these 2 patients.
Pituitary enlargement is one of the major concerns in these
patients, because the enlarged pituitary may compress the optic
chiasm and cause visual ﬁeld deﬁcits. In very rare cases, inﬂammation associated with autoimmune hypophysitis (non-ipilimumab–related) was reported to extend to the cavernous sinus and
result in progressive internal carotid artery stenosis as well as rapid
visual deterioration (24). In the current and in another recent
study (7), no patient had radiographic evidence of optic nerve
compression or cavernous sinus extension. All patients had gross
visual ﬁeld examinations and some (n ¼ 4) had formal visual ﬁeld
testing; none had hypophysitis-related visual ﬁeld deﬁcits. The
lack of pituitary imaging before ipilimumab therapy and variable
intervals between radiographic studies in some patients may have
underestimated the incidence of pituitary enlargement, because
transient and mild pituitary enlargement may occur in some
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patients (7). In this study, most of the enlarged pituitaries normalized in size in serial radiographic studies, in both corticosteroid replacement and HDS groups.
Although the mechanisms are not known, it appears that
corticotrophs and thyrotrophs are more vulnerable to ipilimumab-related damage than other anterior pituitary cells, because
ACTH and TSH deﬁciencies were most commonly seen in these
patients (Table 2). The recovery of corticotroph function appears
to be rare because resolution of secondary adrenal insufﬁciency
was not observed in this study and was infrequently reported in
previous studies (7, 8, 11). The median time to onset of pituitary
enlargement was one week earlier than that of biochemical
evidence of pituitary hormone deﬁciency. This ﬁnding, consistent
with another recent report (7), is important because the ﬁrst
manifestation of hypophysitis in patients on ipilimumab therapy
could be the incidental ﬁnding of an enlarged pituitary gland
during surveillance or restaging brain MRI scan, without initial
biochemical evidence of pituitary hormone deﬁciency. Because
secondary adrenal insufﬁciency, which can be life threatening,
occurs in almost every patient with ipilimumab-related hypophysitis, we recommend starting these patients on replacement doses
of corticosteroids proactively, even if their initial biochemical tests
show normal cortisol levels. Hyponatremia occurred concomitantly with hypophysitis, suggesting a close relationship between
these two conditions.
In the ipilimumab package insert, as well as in the literature, a
course of HDS is the recommended treatment for patients with
ipilimumab-related hypophysitis. However, there have been no
compelling data to support this management approach. Similarly,
although HDSs are commonly used in classic autoimmune hypophysitis in an attempt to reduce inﬂammation, reduce mass effect
symptoms related to the enlarged pituitary, and prevent or reverse
pituitary hormone deﬁciency, the outcomes have been variable
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(19, 25). In the present study, among 10 patients who did not
receive HDS treatment, replacement doses of corticosteroids
substantially improved headaches and fatigue. The frequency of
resolution and time to resolution did not signiﬁcantly differ
between the groups that did and did not receive HDS (Table 4
and Fig. 1). Differences in the severity of hypophysitis cannot
account for this ﬁnding because the average toxicity score for the
severity of hypophysitis was not different between the two groups.
In the case of secondary adrenal insufﬁciency, no recovery was
identiﬁed among our patient cohort, regardless of whether they
were treated with systemic HDS or not. It is not clear whether
persistent adrenal insufﬁciency after HDS withdrawal was due to
hypophysitis, adrenal suppression from HDS (26), or both. In any
case, HDS did not improve the recovery of corticotroph function.
On the basis of these ﬁndings, we conclude that systemic HDS
treatment did not improve the outcome of ipilimumab-related
hypophysitis.
As a result of its immunosuppressant activity, the potential
effects of corticosteroids on the anticancer activity of immune
checkpoint inhibition must be taken into consideration. In a
previous study, the median duration of response was somewhat
shorter in patients who received systemic HDS, although there
was no statistically signiﬁcant effect on the overall duration of
clinical response (11). In the present study, we observed an 83%
one-year survival rate in the full cohort, which surpasses survival
rates reported in previously published trials of ipilimumab
(3, 27). A higher rate of mortality was observed in the group
treated with HDS; however, the distributions of overall survival
were not statistically signiﬁcantly different between groups (Fig.
2). The survival outcomes of our study concur with those of
previous studies (11, 13), which have questioned the null effect
of HDS on survival outcome. On the basis of the outcome of this
study (albeit retrospective), we recommend initiation of hormone

replacement without routine systemic HDS in patients with
ipilimumab-related hypophysitis. Our study is limited by its
retrospective nature, limited size, and variability of the timing
of initial and subsequent hormonal and radiographic evaluation.
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