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A Case of Cushing’s Syndrome Associated with Ectopic Corticotropin Production in
Patient with Small-Cell Lung Cancer

Young-im Kwak, M.D., Young-Hyuck Im, M.D., Young-Kug Cheon, M.D., Ka-Hee Yi, M.D,,
Hyeon-Seock Nam, M.D., Choon-Taek Lee, M.D., Yoon-Koo Kang, M.D.,
Jhin-Oh Lee, M.D. and Tae-Woong Kang, M.D.

Department of Internal Medicine, Korea Cancer Center Hospital, Seoul, Korea

Small cell lung cancer(SCLC) is frequently associated with paraneoplastic syndromes, which

occur in approximately 20% of patients at presentation. Clinical Cushing’s syndrome secondary to

ectopic ACTH production is uncommon, occurring in approximately 5% of all SCLC patients.

However, biochemical evidence of hypercortisolism can be detected in up to 50% of patients.

Patients with Cushing’s syndrome from ectopic ACTH production show hypertension, weakness,

hyperglycemia, and hypokalemic metabolic alkalosis, but differ from patients with classic

Cushing’s disease in that symptoms develop more rapidly. Ectopic ACTH production is associated

with a poor response to chemotherapy, short survival, and a high risk of treatment-related

complications.

We report a case of Cushing’s syndrome associated with ectopic corticotropin production in

59-year-old male patient with extensive stage of SCLC.
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£ Fooll oJ¢l] ol4A] FE2Fo]| Faslo] WE FH
52 a% v 3 7o) o]4:4 ADH el 2%
SIADH(syndrome of inappropriate ADH secretion)$}
o]4:A]  corticotropin(adrenocorticotropic  hormone:
ACTH) 2] Huol] ]38t Cushing Z57%1d), SIADHE=
vl2d &) Ag=hg, ol4A) ACTHREu|O| ot
Cushing 72 Bli23 =FojA] Al £AIE =gt
3hAte) of 5% HEollA kgt AdeiA ok

SAE =H|ghollA] F4 Cushing 5% Cushing
Hike A okde] Xolg Holwd, F4e] W
St A% slng oA o H¥HQI Cush-
ing F3-7-2] o8 L7 & KoF dE(moon face),
E49] E(buffalo hump), B-E 4 Z(striae) I FAA
H]RHZ(truncal obesity) 5] 47o] UEePd Al7bo] ¢l
o, 2 AAlef 9 AlFHL sk n¥d, A%
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Ol%tx A24: ]l FA] €2 160/110mmHg, =
M 95B/R, BHRE 243/, AL 68Tk
oAe sl F el o) whAe giglort Qi
£z 9 RAERe] Bl(elangiectasia)o] FAE|GIc).
2 ZRellA 1749 dbsla 2AE 1.5X1 emAE
9] g ZAo| ZA=N T, FF AT A2 E2lA
Askont) Hlo] 92 gl F7A ARL 2F
ol E3on 5% 104 704 o v FX57|
%g 3 vIAGH Fo 5 FAER] Qe B HHA
M E vIFGH]] 4738 Holx| ggtow], Cushing
Z579 AYA olehy £ HolA girt

ZAK AA: I A " HA g4 127
g/dl, 4 193,000/mr, W& 8,200/mr 0|31, 15
IFT7) 86%, WETIL 1% E 3579 27l 4 g=
T 4 A48 Hgick €A HalEL Na 156mEq/
L, K 2.7mEq/L, Cl 93mEq/LZ 2E27} Asisio] g
Q3L spot urine®] M AAE Na 69mEgL, K
45.6mEq/L, Cl 90mEq/LIth €A Ashst A=
BUN 24.3mg/dl, creatinine 0.8mg/dl, FExHH2 6.8
g/di(gHal 3.9g/dl, 259 2.9g/dl), AST 103U/L,
ALT 67U/L, alkaline phosphatase 198U/L, LDH 414
ULGow, 584 ¥l 15imgdlz Fob Al
TEA I 1l AF 247 o] 77 114/345mg/dl
2 n¥ge] &g By} gy £44 pH 7.57,
PCO, 44mmHg, PO, 73mmHg, A4 ¥E3HE 96%,
bicarbonate 40mEq/LZ 413t tiAM tel=g 2%
o} WEHE SRS B o 84l AR "
2 cortisol EEE 47.8ug/dI(RAX]; 5.0~25.0), A
104]0)] ZAF A cortisol EEE 43 8ug/dICEAA];
3.0~15.0)% 25 4s=lo] gl YFH3Hdiurnal
variation)7} AA1%]g) e, 24417k = cortisol FET
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Table 1. Laboratory Findings

F A
8AM serum cortisol 47 8ug/dl 5~25ug/dl
10AM serum cortisol  43.8ug/d] 3~15ug/dl
24 hour urinary 1617.6ug/d 75~270ug/d

free cortisol
plasma ACTH 11.5/29.4pg/ml  9~52pg/ml
LDH 414 U/L 107~183U/L

2 A &

Fig. 1. Chest radiograph(upper panel) and chest CT
scan(lower panel) showing about 4cm sized
mass with a segmental collapse of lower lobe
of right lung.

3 8AJell 37438 "4 ACTH 55+ 23] £33 Flo]
Z}z} 11.50 pg/mlz} 29.4 pg/ml(A4Ex); 9~52)2 AAF
H9lell SickTable 1)

SARM AL A2 FH XA FFE O A
2= 3ol oF 4em FEo] FEo| ksl g
(collapse)®} | JA=IUFig. 1), B3 FAFE] o
SEAY 71 oF 3em B E2] Agoge] Foko] FHF
Eo] ZHolE oJ4lssa, FAlolle oS W
¥ 7 giglor(Fig. 2), ¥ DSHdelME ol 4L
fiict.

J|BXILHAIRY 2H W =X 4A: 7)) WAZY
5 31 7IBAE FEH ez wlagls AAAe] F
5 WY o AUt o] Fjoll AR 2= At
SAIE =gk 4748 WA o USicHFig. 3).

AW 22 NS, F5 HE 5F F ol 29
ol X 43 Z7le] 424 g Ho] £AE =g o
A EH0lE #RlIsIckFig. 4).

X2 W YMA:: AU FE ¥4 2F 52}
2.7mEq/LE Yo}A glo] KCI& FHggloz 1Y 60
mEq o] Bl ot Ak aA=A] gshet 1 7Y
#EE] hypercortisolism-S %] 53+ 220 & ketocona-
zole 2 19 600mg#] Foialgia, I 109=] £AE
Higoll izt sislsta o2  cyclophosphamide,
adriamycin, vincristine(CAV)2] 3] 2&3stae
Ak 4 169715E] 38.3 02 o] bl
3, o] A Afst FHE XA FslokollA] =HE4 A

N it
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Fig. 2. Abdomen CT scan showing about 3cm sized
hypodense lesion in right lobe of liver.
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Flg. 3. A t‘ beropnc bronchoscopnc b:opsy shows
small, round, oval or spindle-shaped, deeply
basophilic cells(H&E stain; X400).

Fig. 4. 99m-Tc MDP bone scintigram showing mul-
tiple hot lesions in the skull, T-spines and ribs.

fro] WA Fig. 5), AGF Al Enterobacter
7 $35I9lon], fungusts $HSIA stk k= AlE
AR 1x10°/mle] Enterococcus faecalis7}

Fig. 5. Chest radiograph showing haziness and
pneumonic infiltration on entire right lung
field and lower lobe of left lung.

42} 340|tH cephalosporin®} aminoglycoside S ¥-8-%
oJeigi ot Hligjo] TAH=A] ghot AJshEt 7)3A]| Ay
AL Aspergillus fumigatus7} ER%|03, Preumo-
cystis cariniiol] thgt AFESH A= S40l9ich 1
ol ¥ Al gl SHFAIQ] amphotericing -850
slgon) TREAo| TAEA] gk A 3F et
SFHARDS) 02 Zgslo] JIFEEV|S] B35
Stor} B1851x) ok I 194 Amrsisich
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o] YeR}ATE w2 Fn-9ie} o] glo] Kol
ey 971 vl A9E 38Y + e,
o] 2 2F4iF<ke] paraneoplastic syndromeo|e} £-2c}.
o] AGE FA=FollA Bulsl= chiBell o))
whggicks deid fla, olzigh vl & LR A
=°] AARIZ} cytokines, 5¥| CSF(colony stimu-
lating factors)Solct. o|FA] Fokel] o3} Fulx:= <
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Wi ope}, Fodoll it 5] Rhgo 2 371 tumor
necrosis factort} cachectin 5-2] whuol} 3|5
sl AAlsfeko|L} Eaton-Lambert syndrome, 2174
alal= o] wksl7| = 3k} Paraneoplastic syndro-
me 2] IAHQ FoAL ollgt Sito] qhe 27|15
o] & = Sk Aol N TFHE P b 84
7} 7Fst 2710l Ad = ek AHolok widE, 74
Ao} ¥ARe] F el X 8rbsdt §HSo| para-
neoplastic syndrome 2 & 291%5lo] HA%) Xjg7t &
ol & U} ¥nt o), paraneoplastic syndrome
< F4EAA K tumor marken) 234 A8 <l
PREx| Foll oJ3l P Talol] ddt ghxjollA] paraneo-
plastic syndrome-&- 3 =ARFoZH Apdg =70
A 5 g,

Paraneoplastic syndrome & 713 2 k%] Zlo] W
a1 el a8y, % o|4A ACTH
AAof] 23t paraneoplastic syndrome-2 B3 &X]
k2 Fdolck 0|4 ACTH A4tell 2J3t Cushing
FTE ol AFgIA JeR A, 2% 71 E3)
Al VRt Fokol £AE Hijked d#A ok
19281d0]] o]44 ACTH 2H|7} £MIE w9tz B4kl
7297t A& B sl 1Y, Collichio” 2 10053} 4
AE Higkeg AFA AkA 3kx19] 2.6%0l4] Cu-
shing F¥o] FRIEIICkR Bysiglon, ohE Bn
Roll oshr ZME HQF 2H2k] oF 5%0l4] Cushing
Z%.70] ZukElckn $9lcl’. Hypercortisolisme] 9
A4 o] VEhtA Cushing ZHZo2 ARse
739 4.5~5% A=Yl 5| gkou), ACTHEH]9|
ARl FAE vl £3] W=l Radioimmu-
noassay & A|3§s|S ofl ZAIE i} ghaje] =4 F
E2l4 A9 100% <} ¥IEZ ACTHY} vkAs 5, 8
FFAE 1/4~1/39] $AlelA A5EIc. Bondyst
Gilby2] B1"o)] olsbd X85 WA 2 10672] &
AL gt BRI RH] A5 ZH% A o
77%7} FASA7 5] ol g Hrks gl

£ HiQhellA] FHE o] ACTH Fulo] oJ3t
¥ 4 FHeIZe ATEEST 9 W el
AR gl ]k BE S98- ST, 1YY, dsi
Hgzba: gol 5 VR A8 #Q) Cushing %

Fol e IE S40) 2, 344 uIDE, A2, A
AR & A JehtA] gk, 2 o]+ hyper-
cortisolism®] 7|7}o] g ¥k opie} 17 9]
AE7|17bo] 2] AA 9] wiFelct?. Hha, indo-
lent carcinoidst} thymoma, ~12}3l pheochromocy-
tomas} o] SHYE7} uld & Foolld vehis
0|44 ACTH £u|9] 5ol 32 Cushing F
FTolA] Ve F4o] &3] vehle Zleg 4
A Sk 2 Zale) VAT H7) Tashol} S
wWejo] 8l glglont Wol iRlsle] 23 Wkl
150~200/110~140mmHg £ A3} 1<} 9] FBS/PP;
114/345mg% & PFudAS BT, ARy Ag
AZES 9 A EelEe] 48 HYow, 3kt
R e b Tl 4 AEns U A%
A4 F27toIgic). Shepherd 52 5459] ARE
et BRF 2379(4.2%)NA Cushing FF-TFo] A
S, T BAEG el Aeks AERE 2
TZ(myopathy), 253} 8o} F=EiZl FHoIR
ok Haslgick aF AREES o oA 2eElE
o] 714 &3] vl SHEA Wyt ZEEFOE
A 23=A gl o] ol4yd ACTH BulE ¢
Ashe a7dolet slzlck Howlett -2 ch2 1919]
Cushing Z4-ZollA e} o]44) ACTH Z5-7ell4] 2
ZEse A=t Agcks Hasidck

o]4&A ACTH ulol] 214t Cushing FF72 Wi
v]skA At "4 cortisol B 24417 AWolA] f-2]
cortisolo] A<5#lsl, ¥F ACTH A7t A3,
dexamethasone ©. & cortisol2] A§4Jo] <2all(suppres-
siom)¥]A] Q= 74 AlAHEck dubge g 5 ACTH
44 ACTHE Bulehe slebir] 4% 7loleh
Cushing 2] 73folXHct P4 22 $X& Hole
Ro| BFol}, w2 ¥F cortisolX]7} mihg- EolA
QLollE Eslil ACTHY} A=A ekx 2ads}
Al A H 0ol AAY AR 27t ol e 5
5 qlely geiA gk Howlett 92 RE $x}50)
Al AelA FF cortisol T A= AdF W
(diurnal variation)x= 4-A1%]2 4], 2447} & free cor-
tisol X5 g5Elo] gAML EF ACTH 559 4
2 2] 1/4~1/3 FZollAut wbAgckn B sl
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A olo] vlgdHow HF 9l Lol cortico-
steroid ‘55 4550l gt g% ACTH 571 4
4] o|f+= Bondy$} Gilbye] Kiiol|A9} o] &y
== ACTH7} A44<1 ACTHS} 22 7152 sHAT,
A% FAF=ZE 2 UA ol EF radioim-
munoassay(standard radioimmunoassay) 2% Z%o]
54 ¢ diFolzta Ausigiel’. #ak ohye), rad-
ioimmunoassay 2 ZAPSw] I5 ACTH 552 4
< %A 1/4~1/3 BEoAATE ARA| Y, £ME )
% =FolA ACTHE 25 x€Evkxn gd&A
2. A2Ee] FHleldE 24 84]9] ¥Z cortisol
ETE 47.8ug/dI(RAAA]; 5.0~25.0), A 1040l 7
ARt A cortisol s+ 43.8ug/dl(B4X]; 3.0~15.0)
2 25 AEx]o] 9, YFEwdHdiumal variation)
7} AAE]9) om, 2447} & cortisol FE= 1617.6ug/
day(-g=];, 75~270)2 AAs| dsslo] A et 8
% ACTH 5+ 23] 43} gho] 27} 11.50 pg/ml}
29.4 pg/ml(A4X]; 9~52)2 A4 W lell Uik

AAE Hotell4] X LDH(lactate dehydrogenase)
o A5 U dlgQizke deiA la', Collichio
579 Hro)] o 0|44 ACTH F¥Fo2 Zth
%l 10%2) 312} 25oll4] lactate dehydrogenase”} &
] Awlo] QIgleki g, xRS 2
oA X 400U/L ooz Fviso] qllvt

o]4d ACTHEH|¢} FF Adate] Al Ag7t
2 Bl Bk} Hol SalshA welal dAl oA
uh 53R Rkt a S AlEA| ofskEul AE7
Zbe] F4gkol 47092 Cushing S3-ro] SR ¢k
2 #hA7)(extensive stage)2] A£AIE He] 7Y R}
Hol Cushing F3to] F0H SAIE =}t of
M AT £ 2 Aoz Hasta gl

2ol BuAked Fodoll o3t paraneoplastic
syndrome & %] Z5Hen] FokAbalel ok 218, & 8
e Ak Aol olgHoleln H1A
WY, BRsAIE £AIE sghellA] o]44) ACTHE)
o] 2]%} paraneoplastic syndromeo] EHI%l:= A
% g3tk a ol that ukgo] 1wl Shepherd 52
bt a ol] ogl WhS-Eo) 46% 2 vy Y S
AZGE 35709k B asieic) Collichio £

& LA =il o]44 ACTH F31o] e 34t
of|A] o]ZA o3t L o] fE chaT} 72 A
ol 42 Argsigict Ay, tiiEe) sixlollx] Fakel
burdeno] A, BRI 3913t a ol gk vhgo] 4
dpoz vhusl, S, YRR T3 YT
wo] A ehe Belch. Hypercortsolismol 913
Pz 4 BA} S RS 2Tl U U
Aol Zylal= Ao, B3| Ao} Pneumocystis
carinii pneumoniae 9] HX-F2 2 QI AhEe] ¥
k. ®aEls el w8 hypercortisolism 2R}
Ak A Zhedol] o3t FF 1) F4E 2ullal Fiedo]
55 gefslr] ofis] 7ol X g3}7] oljjet. Rt}
Qo] HhSshHE ghAlell QoA k. gelsitaos
sl Wo| A= ]oll= = 5] 7|7bo] H.aghe] i)
FrdAllell o8t EFFAEE i 7~14Y o]l
Qo] wiiitel] o]44d ACTH Fulell 23t hypercor-
tismg 5] 2ASA) Fhd YAl X 5ol whg&
gositiels AHEQ AN PEFeE A
ok kA T3 dFe R st Al HE
F8o} Ay Fol uhikel= Ao deA Uk v
2h4] Cushing F3ro] FHH AAE siglell= gt
313k ¥ 2]ol| = adrenocorticosteroid ABARS 2 Als)7]
A% 57k Basteh ool BHo Agsle ok
7} ketoconazole, aminoglutethimide, metyrapone,
mitotane 5216 ketoconazole-2 imidazole-§ %424
cholesterol 2} 14-demethylation-2- H}sls}ed corticoste-
roid A42RE- Akl Aoz <A . Shepherd
Ve SAE Adelld) B o)A ACTH 5352
€ x| §3=1] ketoconazole2] $oi7} Al-LHoiglclar
Stk T2, A3 Cushing ZE72] HatollA
Xx} paraneoplastic hypercortisolism 2h}ol|4] ACTH
9} cotisol FE7F e o Eol?, FAH9
hypercortisolismA}ol] AH&5}= ketoconozole £80 &
= o]&4 ACTH #ulE =47l 53l K%
600mg/dayolite] o 842 deg gt

Z|AFZ2] Z#|ol|4 % adrenocorticosteroid A4S
As}7) 28l ketoconazole-S- 1Y 600mg4] Foi6193 31,
ZAEE Hidoll oig) sqbslste s AAjslglet, A
ki) 7k gl g 5 A4l o] #HA e vl
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ZA|E sHigto]9ls, LDH(lactate dehydrogenase)7} 4
3] Z71slo] glo] F9F burdeno] Flow, HEdF o]4:
A ACTH Hoi] ©J8F hypercortisolismol] gt 34
o] Ad FFHQI X gelle B3l A4 TS
2 Al ojgl o] LAME siklelld eldA
ACTH Hujol] 2)8} hypercortisolismo] ExFA]ell= =
o] Zsfo] w251 hypercortisolismol] 213 X]¥gH<l
§uiZo| A Ay|mz Qlgelrt Ful I AAHA A
FHoz x g3k Re] Fastelzt Azt

2 o

717, TFE 9 A% AA ks 42 il
alel F1e WA B A% AT ARE B 24
AAE ZAE AL B, Y A AT
7 9 AEREE 34, A AR ALEES
3 A HdelEe) A7do] glow, AT A 2
¥, 18k 59 F4o] o] ARt WHEuIE A
33 A "5 cortisolo] <58}, cortisole] Uz
W E(diurnal variation)o] AAIEIon, 247 &
free cortisole] HAZ ALoF Cushing ZFF-o|
paraneoplastic syndrome 02 AAIE H|goll4 Fk=
Qe B 161F APl Hishe vlolc.

2 1 8 8

1) Bunn PA, Ridgway EC: Paraneoplastic syn-
drome. In; DeVita VT, Mellman S, Rosenberg
SA, editors. Cancer: Principles and practice of
oncology. 4th ed. Phildelphia: JB Lippincort,
2026-71, 1993

2) Collichio FA, Woolf PD, Brower M: Mana-
gement of patients with small cell carcinoma and
the syndrome of ectopic corticotropin secretion.
Cancer 78:1361, 1994

3) Shepherd FA, Laskey J, Evans WK, Goss PE,
Johansen E, Khamsi F: Cushing’s syndrome

associated with ectopic corticotropin production

and small-cell lung cancer. J Clin Oncol 50:2147,
1982

4) Dimopoulos MA, Fermnandez JF, Samaan NA,
Holoye PY, Vassilopouou-Sellin R: Paraneopla-
stic Cushing’s syndrome as an adverse prognostic
factor in patients who die early with small cell
lung cancer. Cancer 69:66, 1992

5) Hansen M, Hansen HH, Hirsch FR, Christensen
JD, Christensen JM, Hummer LH: Hormonal
polypeptides and amine metabolites in small cell
carcinoma of the lung with special reference to
stage and subtypes. Cancer 45:1432-1437, 1980

6) Brown WH: A case of pluriglandular syndrome.
Lancet 2:1022-3, 1928

7) Bondy PK, Gilby ED: Endocrine function in
small cell undifferentiated carcinoma of the lung.
Cancer 50:2147, 1982

8) Howlett TA, Drury PL, Doniach PI: Diagnosis
and management of ACTH-dependent Cushing’s
syndrome: Comparison of the features in ectopic
and pituitary ACTH production. Clin Endocrnol
24:699, 1986

9) Gropp C, Havemann K, Scheuer A: Ectopic hor-
mones in lung cancer patients at diagnosis and
during therapy. Cancer 46:347, 1980

10) Schteingart DE: Ectopic secretion of peptides of
the propiomelanocortin family. Endocrinol Metab
Clin North Am 20:453, 1991

11) Abeloff MD, Trump DL, Baylin SB: Ectopic
adrenocorticotropin(ACTH) syndrome and small
cell carcinoma of the lung-Assessment of clinical
implications in patients on combination chemo-
therapy. Cancer 48:1082, 1981

12) Ponet A, Williams PL, Loose DS, Feldman D,
Reitz RE; Bochra C; and Stevens DA: Keto-
conazole blocks adrenal steroid synthesis. Ann
Intern Med 97:370, 1982

— 940 —



