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Abstract :

Left lower ureter cancer, ¢T2NOMO, was identified in an 84-year-old woman, and she underwent
a left radical uretero-nephrectomy at another hospital. The pathological stage was pT2, with a
negative surgical margin. 6 months later, metastases of bilateral lungs were detected. Three cycles
of gemcitabine and cisplatin were administered. However, the bilateral lung metastases became
progressive, which prompted her introduction to our hospital. After five cycles of pembrolizumab
were administered intravenously, the bilateral lung metastases diminished and were judged as complete
response. After the 5th pembrolizumab administration, the patient experienced anorexia and paralysis
of both arms and legs. Thus, pembrolizumab was stopped. A laboratory examination revealed a
low serum cortisol level with an inappropriately low adrenocorticotropic hormone (ACTH) level.
Corticotropin-releasing hormone testing demonstrated poor ACTH secretion responses and no cortisol
response. We diagnosed her with isolated ACTH deficiency (IAD). Hydrocortisone was administered,
and her general condition gradually improved. One year later, her cortisol level was so low that

required hydrocortisone. No evidence of the progressive change was noted in the scar at the bilateral

lung metastases without pembrolizumab administration.

(Nishinihon J. Urol. 85: 76-82, 2023)
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Introduction

Until recently, patients with locally advanced or
metastatic urothelial carcinoma after progression on
cisplatin—containing chemotherapy had limited options
for systemic treatment, and such treatments provided
no significant survival benefit and had poor tolerability.
Platinum-based chemotherapy was introduced; how-
ever, no internationally accepted standard for care
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based on this approach has been established. Immune
checkpoint inhibitors (ICIs) are anti-cancer medica-
tions, and ICIs include agents such as programmed cell
death 1 (PD-1), PD-1 ligand 1 (PD-L1), and cytotoxic
T-lymphocyte-associated antigen 4 (CTLA-4), which
enhance the antitumor immune response by blocking
negative regulators of T-cell function”. The ICI pem-
brolizumab is a secondary treatment for advanced
urothelial carcinoma if the first chemotherapy with
gemcitabine and platinum has failed. Although ICIs
have improved the prognosis of several malignancies,

new unfavorable immune-related adverse events
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(irAEs) have been observed in patients treated with
ICIs, including pituitary dysfunction, thyroid dysfunc-
tion, type 1 diabetes mellitus, and adrenal dysfunc-
tion®?.

The clinical characteristics of patients with IAD—
which is a form of primary pituitary dysfunction and
secondary adrenal insufficiency that is specifically as-
sociated with pembrolizumab treatment—remain un-
known because of the rarity of this adverse event.
We herein present a case of IAD during single-agent
pembrolizumab therapy for advanced ureter cancer.

Case report

At another hospital, a left lower ureter cancer was
identified in an 84-year-old woman who was classified
as ¢T2NOMO (Fig. 1). A left radical uretero-nephrec-
tomy was performed. The pathological stage was
pT2, with a negative surgical margin. Approximately
6 months later, bilateral lung metastases were detect-
ed (Fig. 2A). Three cycles of gemcitabine and cispl-
atin were administered. However, the bilateral lung
metastases became progressive. Then, the patient
was introduced to our hospital. 5 cycles of pembroli-
zumab were administered intravenously. The lung
metastases were completely scarred (Fig. 2B). How-
ever, after the 5th pembrolizumab administration, the
patient experienced anorexia and paralysis of both

arms and legs. Laboratory tests demonstrated a low
serum cortisol level with an inappropriately low ACTH
level and hypoglycemia. Magnetic resonance imaging
(MRI) revealed no evidence of eosinophilia or pituitary
tumor. The patient's response to rapid ACTH testing
was poor. On a corticotropin-releasing hormone test,
there was no cortisol response but only a poor ACTH
secretion response. The values of other anterior pitui-

tary hormones on the challenge tests were all unre-

Fig. 1 Abdominal CT scan detected a solid mass at the left
ureter (circle).

Fig. 2 A : Chest CT scan detected some metastases of the bilateral lungs (circle).
B: After 5 cycles of pembrolizumab were administered, the lung metastases were scarred
(circle).
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markable (Fig. 3). Abdominal computed tomography
(CT) showed no change in the adrenal glands. Thus,
we diagnosed this case as IAD. Hydrocortisone 15
mg/day was initiated, and the patient's general condi-
tion gradually improved. ACTH levels were not de-
tectable on any occasion during the observation period.

One year, later without pembrolizumab administra-
tion, no changes in the scars at the patient's lung me-
tastases were observable, whereas her cortisol levels
ranged from 12.8 to 199 u g/dL.

Discussion

Immune checkpoint inhibition targeting PD-1 has
shown substantial potential for the treatment of sever-
al malignancies including urothelial cancer. The PD-1
inhibitor pembrolizumab has demonstrated a beneficial
effect against urothelial carcinoma in patients with
chemotherapy failure”. However, some adverse auto-
immunity-related events have been associated with
pembrolizumab. To the best of our knowledge, 28
cases of IAD associated with the PD-1 inhibitors were
reported. Even among them, the present case is the
sixth report of IAD in a patient treated with pembroli-
zumab, and only the second case in a patient with ure-
ter cancer (Table 1) 520

The period from the initiation of PD-1 inhibitor ther-
apy to IAD onset differed. The average periods of

nivolumab and pembrolizumab were 4.7 and 6.8
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Fig. 3 Dynamic test for pituitary function revealed low ACTH
and cortisol release after the administration of cortico-
tropin-releasing hormone.

months, respectively. Nearly all the cases indicated
that continued administration with PD-1 inhibitors
was difficult after IAD treatment. Currently, if the
condition improved, PD-1 inhibitor could be adminis-
tered continuously. We had to be aware of the pa-
tient's condition because the symptoms of IAD have
been nonspecific, such as headache, chest pain, anorex-

%73D " Regarding the efficacy of

ia, fatigue, and others
the PD-1 therapy, the number of no progression dis-
ease with nivolumab was fewer than that with pem-
brolizumab. In the current patient, the onset of ano-
rexia and paralysis of the arms and legs occurred
approximately 1 month after the initiation of pembroli-
zumab, and her complete response continued without
pembrolizumab. In light of the outcome of the pre-
sent case, some patients may not always need addi-
tional pembrolizumab—if a patient's favorable outcome
continues as a durable response.

Adrenal insufficiency can be classified into primary
and secondary types. When adrenal dysfunction due
to a patient's ICI treatment is suspected, it is impor-
tant to confirm the patient's serum cortisol, ACTH, al-
dosterone, and renin levels®”. The levels of other
hormones should be checked for an accurate diagnosis,
for example, thyroid-stimulating hormone, free thyrox-
ine, free tri-iodothyronine, gonadotrophins, and testos-
terone.

The mechanism responsible for the development of
pembrolizumab-associated IAD remains unclear.
ACTH-producing cells were reported to be vulnerable
to anti-PD-1 therapysa). A study also reported that
the condition of patients with pituitary-related pem-
brolizumab-associated IAD deteriorated ; mild reduc-
tions of plasma ACTH and cortisol release that caused
a decrease in adrenal functions were also described®”.
In the present case, the levels of hormones other than
ACTH were unremarkable. CT and MRI did not re-
veal morphological changes in the pituitary gland.
When IAD is suspected, it might be best to administer
a dynamic test for the pituitary as soon as possible.

The treatment of adrenal insufficiency consists of
systemic glucocorticoids. When an appropriate ad-
ministration of ICIs was initiated, nearly all of the re-
ported irAEs resolved themselves within weeks or

months®. However, endocrine-related adverse
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Table 1 Summary of reported cases of isolated adrenocorticotropic hormone deficiency associated with PD-1 inhibitors
No Age | Gender I:rfcgg (rigli;)l?s) sy]\r/[naljz)rm inlfl)ilk?i_t(l)rs Theerfeflep:tutiC Authors Year
1 50 M Melanoma 3.5 Anorexia Nivo SD Okano et al”’ 2016
2 55 M Melanoma Anorexia Nivo N.D. Ishikawa et al® 2017
3 76 F Melanoma 6 Fatigue Nivo SD Cho et al” 2017
4 54 M Lung ca. Fatigue Nivo SD Cho et al” 2017
5 64 M Lung ca. 4.5 Fatigue Nivo SD Cho et al” 2017
6 57 M Lung ca. 4.5 Appetite loss Nivo PD Cho et al” 2017
7 68 M Melanoma 7 N.D. Nivo N.D. Fujimura et al® 2017
8 76 F Melanoma 5 Anorexia Nivo N.D. Narahira et al.” 2017
9 39 M Melanoma 9 General malaise Nivo SD Kitajima et a0 2017
10 50 F Melanoma 10 Fatigue Nivo PD Kitajima et all¥ 2017
11 75 M Lung ca. 6 Appetite loss Nivo SD Takaya et al'V 2017
12 74 M Renal cell ca. 2.5 Appetite loss Nivo N.D. Seki et al.!? 2017
13 | 60 M Lung ca. 5 Anorexia Nivo SD Kastrisiou et al"® 2017
14 54 M Renal cell ca. 6 Co.n sclousness Nivo SD Zeng et al'¥ 2017
disturbance
Pulmonary
15 55 M pleomorphic 8 Asthenia Nivo PR Marchand et al.'” 2017
ca.
16 63 F Lung ca. Anorexia Nivo PR Ohara et al.'? 2018
17 63 F Melanoma Fatigue Nivo SD Ariyasu et al.'” 2018
18 58 M Melanoma Appetite loss Nivo N.D. Takebayashi et all® 2018
19 | 55 F dfcrte;scta. 14 Chest pain Pembro CR Oristrell et al'¥) 2018
20 80 M Melanoma 10.5 Headache Pembro SD Lupi et 229 2019
21 43 F Melanoma 7 Asthenia Nivo PD Lupi et 229 2019
22 72 F Melanoma 15 General malaise Nivo PD Takeno et al?" 2019
23 | 71 M | Renal cell ca. 6 Appetite loss Nivo PD Furubayashi et al®” | 2019
24 | 69 F Lung ca. Anorexia Nivo PD Ohara et al® 2019
25 70 M Urothelial ca. 4.5 Anorexia Nivo SD Pierrard et al? 2019
26 85 F Lung ca. 5 Fatigue Pembro PR Tanaka et al?” 2020
27 65 F Cecal ca. 1.5 Fatigue Pembro SD Bekki et al% 2020
28 | W F Urothelial ca. | 4.5 Anorexia Pembro PR Hinata et al”” 2021
29 84 F Urothelial ca. 5 Anorexia Pembro CR Present case 2021

M : male, F: female, CR: complete response, PR : partial response, SD : stable disease, PD: progression disease, N.D.: not determined,

Nivo : nivolumab, Pembro: pembrolizumab

events would be irreversible ; thus, glucocorticoid
therapy must be permanent in patients who have de-
veloped adrenal insufficiency. From this viewpoint,
TAD might become more severe than other irAEs.

All of the reported patients (including the current pa-
tient) who were treated with PD-1 agents needed ster-
oid replacement therapy36).

When IAD does not improve despite adequate ster-

oid medications, immunosuppressive medicines such as
anti-tumor necrosis factor- a, mycophenolate mofetil,
and antithymocyte immunoglobulins would be neces-

sary37> .

Careful observation of patients receiving ICIs
is very important because longer-term glucocorticoid
therapy may lead to additional complications such as
diabetes, Cushing features, osteoporosis, opportunistic

infections, and others™.
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In summary, IAD associated with pembrolizumab
treatment for advanced ureter cancer is very rare.
The onset of autoimmune manifestations during immu-
notherapy cannot be predicted at this time. More
cases and further research are necessary to clarify the
relationships between genetic and clinical parameters
and IAD.

Conclusion

We describe a patient with advanced ureter carcino-
ma who developed IAD after the 5th pembrolizumab
administration. The nonspecific clinical presentation
can lead to a delayed diagnosis and demonstrates the
need for systematic and regular hormonal evaluation,
especially cortisol screening. Therefore, we should be
aware of the unexpected ICI-related endocrinopathies,
including IAD, while cooperating with different medi-

cal experts.
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