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A 66-year-old man had undergone multiple treatments for metastatic renal cell carcinoma, including 11
About three weeks after
Pulse oximetry showed no

cycles of nivolumab, which was discontinued because of disease progression.
discontinuing nivolumab, he reported suffering from worsening of dyspnea.

desaturation. His cardiovascular and pulmonary functions were normal. His dyspnea slowly worsened
Two months after symptoms developed, he was diagnosed with isolated

adrenocorticotropic hormone deficiency. His dyspnea disappeared soon after receiving hydrocortisone.

with no underlying diagnosis.

Nivolumab-induced isolated adrenocorticotropic hormone deficiency may not present with typical symptoms,
and can occur even after discontinuing nivolumab. Cortisol levels should be routinely monitored in patients
who receive nivolumab.

(Hinyokika Kiyo 64: 391-395, 2018 DOI: 10.14989/ActaUrolJap_64_10_391)
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Fig. 1. Results of CRH test (A) and rapid ACTH
test (B).
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Table 1. Clinical characteristics of nivolumab-induced isolated adrenocorticotropic hormone deficiency reported until

March 2018
Time to
No Authors Age/ Target onset Major symptoms Laboratary Treatment
Gender  cancer findings
(months)
1 Ishikawa, et al”  55/M  Melanoma 3 Anorexia, malaise, myalgia Hypotension Not described

2 Fujimura, et al®  68/M  Melanoma 7 None
3 Narahira, ctal.”  76/F  Melanoma 5

4 Okano, et al.” 50/M  Melanoma 3.5

Anorexia, bradykinesia

Anorexia, fatigue, weakness

Not described Not described
Not described

Hyponatremia,  High-dose hydrocortisone

Hyponatremia

eosmophilia (100 mg)
5 Kitajima, et al?  39/M  Melanoma 9 General malaise Eosinophilia E; rlgggrrrtliesgtnéiose
6 Takaya, ctal'” 75/M Lung 6 Fatigue, appetite loss Ey%%ﬁgﬁsgxa gég()hﬁésc hydrocortisone
7 Saijo, et Al o 65/M  Lung 6 Qgpg%ttitfosioss, general fatigue, Eosinophilia g—lliQ%hI—T(li;se hydrocortisone
8 Scki, et a2 74/F  Kidney 95 S;L?s?:r;l fatigue, appetite loss, g)ys?ri)or;aﬁirﬁ;nia, }lllye rlgggrrrtliesg; Sose
9 Zeng, et al'? 54/M  Kidney 6 General fatigue Hypoglycemia Eyc rlgggi?izg;sosc
0 Ohmccal 6P L p Al e malg, -y, Kelacmen doe
11 ;l;azlff I%a)yashi, 58/M  Melanoma 8 Fatigue, weakness Hypercalcemia }Il{; rlgggrr%esggedose
12 Current case 70/M  Kidney 3 Dyspnea Hypercalcemia, - Replacement dose

cosmophilia hydrocortisone

B b G X TV ARSER T I IR R 8 % 38R
E L7720, Mg B & BRGR S B AN E L 5 JE K]
Ll o7z FRRICI R EE A 3R e L2530 %
Mo Te )y, BVERIEAS ST BT S M0 R O BHEE 1E8
30% & W1 KIEBI TR S, iR & o
CEPHERIRATBY, WIREEIRASHIH 12 7] 5
W3 5. MR OB, IR ENER E 25 2

ENRLVD, IR DREHH S A TRVEE, BE
ReEx GELNTWFENRIFEREESLETH L &SN
TWwa'7Y Z K= 712 & B F R T AE L5
IRDSERPETH ) BWT T TR o 72 & v ) 3k
bdHo"W,. 2ok 12 ACTH HAMKIBIEDFELK A &

ZWHIEEL {, = AN~ 7THRGEEIIEDRN LT
MR- QIEREOE=5 ) VISPV BETHLEEZD
n5.

ACTH HA/RIBAE % %8 5 AT i & L Tid, X Na
Mg, fRIHE, IRk Lo s, JEIREH &
D BTCAR Na MUEEASHBL LIRS A H & v 3
HAHH, WEOREFHE T Na IfifE 2z 520 726013
PR TH - 7o IR Z IERIE A 20 2 EI2
WL, ZVvaanFaA FOERERINHIER AL H
NBZEDNERE SRTWEY, =R V=712t 5
ACTH HAMRIESEIZ B W CTIEARRER % & 12600 5
BUSHBLLTBY, RRHESE» o7z F72ARER]
LIABEICE Ca MEE R L7ER % 1 B3R 721,
ACTH HA/RIRIEIZ & 475 Ca MEIX, HEFIEAE 72
DR AMEE LCHE SN Tw A2 s EE A
B S 23Tl WIFIEERIE 2 R0 Ca IUE O HERIF I 134

FEHELIET 2 LEDNDH DL, FARERD X ) IZFIR
P G- R MERIE O BEAEN D 5 A, K ) A
FERARILNE & o 7oA ittt e 2 ) 2 5 2 &
WL ERDPLETHD.

A IABED IRAE DE=4 1) ¥ ZI22onClE, %4
B TIEAGER] 7 #2859 5 £ Tld TSH, free T3, free
T4 DRED AR FIT> Tz L LA S KIER D
BB 5 TR - BIBERED =7 1) v 7k E N7z
FTIEATSTHY), ACTH, TIVF V=), FFIHE
ErERENT 2BEONBIINHEEEZ, b
DOWTH HIZ T RIOWEEIT) 2 LI LTWwE, 72
IRAE OFENMES % BfE L, SR CRERL 72FEF
GOWHEERFTI L L BIT, AL— X AT A
2 BMEPTH 5.

Bk OFEIRD B V), Fio 2 )T — U EHME A~
EHTROGARIEREMTIEL 5. FREMETI
ACTH 35 %, ZREOAIZIEE ~ Rl % 7177
H3E ACTH EfFatERT I )V F ) — WAE DM~ SIS,
CRH #5%T ACTH A~ KR THh UL, ACTH
SWMETRE L BT TH 22, Mo FTEMAERILE
YOIz TWILIE, ACTH HEARIBSE & 3%
RGPS

=RV TIZ LB ACTH BAVRIEREDR# & LT
1, MoREMERFEHFZICE L THHEOATOA
RGN R &, MiTEHED AATb LT E
BIsH SNz, P bBIE IRAE Of, il i
OBEEIIARHEHTH Y, AFiHI % RIVE ¥ ORFEAT
PELENTVEY MofEF =y 7 K4 v ME



394 WIRAE 648

EHTHDHA L) LT TIL D TFTERAEROEAIZIT,
EHEATOA FEHS LTH 7% RIVE 45w
BICEDR R Do E VI HENDH LY. =K< T
124 % ACTH HARIBEOHE L, BHEO AT 0
A FHG-DAT DI FEG TEBID GG I Foks: %
ML THB S0 FREEDFERAR &R E
ELRRBAEERIZLTOWARVIRY, SHEOATO
A FEGEIAETHLEEZLND.

SRV 72X ) ACTH HAKIBREASE 2 » 72 8
HOTIEBIIRT T 2 M BB A S N7z 5D
BV, FORFIEHL IR o Tuwv, WL
REF v 7R Y MHEHETHL A YY) AT (iU
CTLA-4 $LF) TSI T ] R Z R T
ZEDHLENTBY, THEMAEIZBITSH CTLA4 D%
BICX D OAET LIVF— %Rz LT D DR
ENTWBEY, ZRU~v7ThAERETECRAE L
TWLHMEA D %25, HESCHEROEEEZ L &
FoLNOWTETHLUREELH Y, SHOMED
fFens. FroRKL~ 712k 5 ACTH DAL T
RARNE VMK O LIT & A EBD R,
F v 7R A Y HEEDSO B CREE T RE LD
BAETYH, ACTH 3K TEQHEN R Em NI &
2529 ACTH 5318 O 551 A5 B o0 1T R 1 A
HDLY, TORHIZOVWTHEHOMHPLETH L.

AIEF) T ILIIRE BRI = RV~ TH 5T 7%
THY, B2 AEZEL. =KV~ THGH#
TH#HIZIE, IRAEDA2Z ) ==V 7% HiyE LI
At iEE S, WIRGSRHESHEMT7 r0—95 2
EBXEZOND. LI LRDVHEE, BEFLy 7R
4 v M HEER G T HICEE L 72 IRAE ORE D5
RENBT2 ST 125 ACTH B IBSE %
GLNSWEEOHFEREIR 52 L2 FHEERT
TS TBE, ZOMBELRES RN EHFEET
H5.

& B

IS FFRE L= RV~ 712X 5 ACTH H#
MRIIED 1 Pl R L7z, =R~ T7 %ML T
BLEEIE, aINVF = VOEMBRIERIT) RE
LEZ b,

X 8

1) Motzer RJ, Escudier B, McDermott DF, et al.:
Nivolumab versus everolimus in advanced renal-cell
carcinoma. N Engl J Med 373 : 1803-1813, 2015

2) Andrioli M, Pecori Giraldi F and Cavagnini F:
Isolated corticotrophin deficiency. Pituitary 9: 289-
295, 2006

3) Larkin J, Chiarion-Sileni V, Gonzalez R, et al. : Com-

bined nivolumab and ipilimumab or monotherapy in

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

1075 20184F

untreated melanoma.
2015

Ariyasu R, Horiike A, Yoshizawa T, et al.: Adrenal
insufficiency related to anti-programmed death-1
therapy. Anticancer Res 37: 4229-4232, 2017
Ishikawa M and Oashi K : Case of hypophysitis caused
by nivolumab. J Dermatol 44: 109-110, 2017
Fujimura T, Kambayashi Y, Furudate S, et al.: Iso-

N Engl ] Med 373: 23-34,

lated adrenocorticotropic hormone deficiency possibly
caused by nivolumab in a metastatic melanoma
patient. J Dermatol 44: el13-cl4, 2017

Narahira A, Yanagi T, Cho KY, et al.: Isolated
adrenocorticotropic  hormone deficiency associated
with nivolumab therapy. J Dermatol 44 : €70, 2017
Okano Y, Satoh T, Horiguchi K, et al. : Nivolumab-
induced hypophysitis in a patient with advanced
malignant melanoma. Endocr J 63: 905-912, 2016
Kitajima K, Ashida K, Wada N, et al. : Isolated ACTH
deficiency probably induced by autoimmune-related
mechanism evoked with nivolumab. Jpn J Clin
Oncol 47 : 463-466, 2017

Takaya K, Sonoda M, Fuchigami A, et al.: Isolated
adrenocorticotropic hormone deficiency caused by
nivolumab in a patient with metastatic lung cancer.
Intern Med 56 : 2463-2469, 2017

e REE, HhEE, MEEEE, 35 =FL<
TN X % HHRIC ACTH RIS & 2 R MERIE
Be BB REAR T A & JEAE L 72 1 AEBY. NilifE 57

226-231, 2017

Seki T, Yasuda A, Oki M, et al.: Secondary adrenal
insufficiency following nivolumab therapy in a patient
with metastatic renal cell carcinoma. Tokai J Exp
Clin Med 42: 115-120, 2017

Zeng MF, Chen L, Ye HY, et al.: Primary hypo-
thyroidism and isolated ACTH deficiency induced by
nivolumab therapy: case report and review. Medi-
cine (Baltimore) 96 : ¢8426, 2017

Ohara N, Ohashi K, Fujisaki T, et al.: Isolated
adrenocorticotropin deficiency due to nivolumab-
induced hypophysitis in a patient with advanced lung
adenocarcinoma : a case report and literature review.
Intern Med 57 : 527-535, 2018

Takebayashi K, Ujiie A, Kubo M, et al.: Isolated
adrenocorticotropic hormone deficiency and severe
hypercalcemia after destructive thyroiditis in a patient
on nivolumab therapy with a malignant melanoma. J
Clin Med Res 10: 358-362, 2018

VN, ik mERT, 3 T Bk
REAEOGHE #EE Y 2 RS0
R & Z~07 7a—F. HNXEE 97 -

708-710, 2008

Parshall MB, Schwartzstein RM, Adams L, et al.: An
official American Thoracic Society statement : update
on the mechanisms, assessment, and management of
dyspnea. Am J Respir Crit Care Med 185 : 435-452,
2012

Faje A: Immunotherapy and hypophysitis: clinical



19)

20)

21)

22)

23)

24)

7%, 137> : Nivolumab - Isolated-ACTH deficiency

presentation, treatment, and biologic insights.  Pitui-
tary 19: 82-92, 2016

Asano T, Aoki A, Sasaki M, et al. : Hyponatremia is
the valuable manifestation for initiating diagnosis of
hypopituitarism in elderly. Endocr J 59: 1015-1020,
2012

Spry C: Eosinophilia in Addison’ s disease.
Biol Med 49: 411-413, 1976

Wong RK, Gregory R and Lo TC: A case of isolated
ACTH deficiency presenting with hypercalcaemia.
Int J Clin Pract 54: 623-624, 2000

JZ A 57 RS 0F 78 B Al B B e v R B e IR 72 2R
S T AR RER E 2B S 2 AT
ACTH 73R TE DB & RO THI &, Pk
174REARTE - p R JEA0SE E, 2006
Gonzalez-Rodriguez E and Rodriguez-Abreu D : Im-

Yale ]

mune checkpoint inhibitors : review and management
of endocrine adverse events. Oncologist 21: 804-
816, 2016

Albarel F, Gaudy C, Castinetti F, et al.: Long-term

25)

26)

27)

28)

395

follow-up of ipilimumab-induced hypophysitis, a com-
mon adverse event of the anti-C'TLA-4 antibody in
Eur J Endocrinol 172 : 195-204, 2015

Iwama S, De Remigis A, Callahan MK, et al.:
Pituitary expression of C'I'LA-4 mediates hypophysitis

melanoma.

secondary to administration of CTLA-4 blocking
antibody.  Sci Transl Med 6 : 230-245, 2014
Bellastella A, Bizzarro A, Coronella C, et al. : Lympho-
cytic hypophysitis : a rare or underestimated disease ?
Eur J Endocrinol 149 : 363-376, 2003
Diamantopoulos PT, Gaggadi M, Kassi E, et al. : Late-
onset nivolumab-mediated pneumonitis in a patient
with melanoma and multiple immune-related adverse
events. Melanoma Res 27 : 391-395, 2017
O’ Kane GM, Lyons TG, Colleran GC, et al.: Late-
onset paraplegia after complete response to two cycles
of ipilimumab for metastatic melanoma. Oncol Res
Treat 37 : 757-760, 2014

Received on March 29, 2018

Accepted on June 15, 2018





