m E i ﬂ:lil Eg % ]l_=||-=|. http://www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn .1 -

- IS fEIE -

(&) BERomele Rk IR 54, L5wAes T APk, XHEEEmiTl . RFB ST 5 £
KER, AR LR, BIREASRAT 2020 F 10 A BIF T Ekimey 6 RERAT &, JFF 2021 4 12 A &4
v+ 71 FF| Lancet Diabetes Endocrinology FRET 2021 iR ( BB S A E I (AR ) ), E A2 L 2008
FA 2015 B & A 5 bR K A 09 Bk 45 S ARG R 4G da A AR ek, AT T W R 5L BRAEHE Fe I, 6L 45 RS 0 15 W e
BB GW, FFREGEE . WS F, ARSI R PG EIR A SRR R LFFELESB NIERER,
A TFiZdsd, xRS A e AT m IR, Wl KAFEE A B IF T EKR 0577 LomALieit,

EREENS (ERFBISHMEERIA (EHHE) )
B

BF L, ERX Y, Sk, ArE

(BE] RN IRTEEREE SRR R IR, 2RO B bR e R - 30w B BT (AR 4 66 PR 2
BE. T B BT IAE LA AE , PRI A T DL B H IR . ZKART5 L L OMEREE . AR RS I PR B, %
TR, MEFIHISIT . A6 6T LUK R SEREUAR I B2 R PRI A AR B P e, T 2021 4F 12 H &
A 1 PR RIS WA B CHORT ) ), X TR RO A AW AR . ARSI . 29 RUISHAYT . JFAE
ERIA ST A SCEL AT I Y IO 25 W6 T RR Oy BEA T AR . A BEREAEAT I T B B B NS 2R i O AL 12
ifie

(KR ] JERREGEEE: JERRW: 2ITHER: AR Eihha

[FESZES] RS586.2 [X#EFRIREE] A DOI: 10.12114/.issn.1007-9572.2022.0469

T, RS, B, A% EEREEE e ORIORBSIANE B (R ) ——2Wi ()] . P
BRE, 2022
TANG Y, TAN HW, LIJ W, et al. Interpretation of consensus on diagnosis and management of cushing's disease:

a guideline update from the pituitary society medical therapies [ J ] . Chinese General Practice, 2022.

Interpretation of Consensus on Diagnosis and Management of Cushing’'s Disease: a Guideline Update from the
Pituitary Society——Medical Therapies TANG Yu', TAN Huiwen" *, LI Jianwei" >, YU Yerong" *
1.Department of Endocrinology and Metabolism, West China Hospital, Sichuan University, Chengdu 610041, China
2. Medical Center of Pituitary Adenomas and Related Diseases, West China Hospital, Sichuan University, Chengdu 610041,
China
" Corresponding author: TAN Huiwen, Associate chief physician; E-mail: huiweni2016@scu.edu.cn

[ Abstract ] Cushing's disease, the most common cause of endogenous Cushing’s syndrome, is hypercortisolemia
caused by adrenocorticotropic hormone—secreting pituitary adenoma. Patients may present clinical symptoms such as moon face,
buffalo back, central obesity and metabolic disorders due to the persistence of hypercortisolemia. Accurate diagnosis, appropriate
treatment and follow—up of Cushing’s disease are vitally important. Based on recent evidence, the Pituitary Society published the
Consensus on Diagnosis and Management of Cushing’s Disease: a Guideline Update in December 2021, with updates in screening
and diagnosis procedures, postoperative monitoring, medical therapies and radiotherapy, and complication management.

This article interprets the medical therapies recommended in the consensus, which will be helpful for general practitioners and
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specialists to standardize the diagnosis and treatment of Cushing’s disease.
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Table 1 Summary of medical therapies for Cushing’s disease in the Consensus on Diagnosis and Management of Cushing’s Disease: a Guideline Update

GBS

frilkii

R RS RS20

B i Bl 2 S A i 51

PR B B BB IE AL, B IR BN R, ARk, LTS
ISR, B B PR D) REVAEAE ; SRE S T AL AR I P S ma A
KLY EAE

AR AR . HIBEREERL . AR RE . B B LR RGE

T R 70 P R, L S0 R 2 M 0 o AR 3R AL

RSN SEMEEMR AN S BsR AR (ZBAE, mlUE, (RInsr) , EHiniE
IIREZEAL, B LIRS BIRE A4

R W2 ARG, DI AR, R L M A R S 2

RSN SEMEERER AN S B R TR (ZBAE. mE, (RIner) , BHimiE
UIReEAL, 1, B LR RIIREAR 2

AL SRITI, SEMEG, AR, SVT CD ity

AR PR Joi IRINRENCE | VF L IRM TR s HTRETL
WIRTLRG >5 (SR, KA LA

Wi BRI, RBGIE , TAE ICU 75525 Rl 5 5 A FLRRE IR
PO T s IS AR T A0S LR G A R A2

AR SLERSUBRIE; FALRDBRIGS, 0TS0 R TN U2
Bl IO BT 5 7

R SRR, R Y TR T /D S BT AR R SR 5 T S W s
KEZWI R AR
ANERRNL: BIAIIREEAL, I, Kb, JIFEETE, B R BRE AN 4

Firi: AR FDA HUMEM TG S R TR B ARG CD; AN IR

ANRRNL: IR, 2 BOREEOR . IEYE L . MR . HARE . % SF

Firi: CAREE FDA HUMEM TG 5 R T ARBH ARG A CD, B IE A
RN IR, 2 BOREROR . IEYE L . MR IHARE . SF

il g e FIR, 2~3 K /d, &5l 400~1 600 mg/ HFai:

d
PN

FH bkl R, 3~4 K /d, Bl 0.5~6.0 g/d FERL:

PG L] b FURR, ZERE5 R 2~3 K /d, B E
4~14 mg/d; T4 R T E N 2 mg/d 11
ANRIRFFIRIEA; e 2k /d, B
AN 30 mg

KAEH R, 3R /d, B5IE 0.5~4.0 g/d, X
F CD MR, SRR 5.0 g/d

N FEIKAE A, X ERE W s N R
0.04~0.10 mg-kg™"-h™"s XF T FHAE W
PrEmmEE, 0.025 mgkg b

T SR nae FIl, 2% /d, Sl 300~1 200 me/ d

AR Z AR

USBETlN e TR, 2% d, B 0.6~1.8
mg-ml™-d™ i

AR LIS, 10~30 mg/ J]

Z U e Z AR B
RE M M, 0.5~7.0 mg/ Ji

B I 3R 52 PR RELIRT ¥

KA i

HR, 13K /d, Bl 300~1 200 mg/d

Fim: BOE, TR TEIREE P, B AR
ARRRL: S, SIE. AR, AR, e, ATRETE & sl s

%,ﬁhgﬂﬁiﬂ?mﬁiﬁﬁﬁﬂzﬁﬁﬂ??ﬁﬁg%, KA ZGPIAR A AN R Bz BT BEAN
RFAAE

AR S ARIER . SCTR  ANEKIM L SR E S0, E I SIREERTL
P E IR BB REA 2




MEEREFRE

A K 3E B B A T B R R R w9 B B KT R BT
PRI FLET; EH AR EAT T E R
R M4y, RiEBAEN Gy R N ZIER. 2021
FRRERFE VTGS, TRIEGWRREE
BEXA R R BW % . 254 % A3 0l RER
A E B B R E LR 2 A e 5 R e RT RN 4 4R
LER (YERE, m%ﬁ)

E, T CD él’]/ T, HET EFARETHN
FEA T, %%W?ﬁmﬁﬁﬁ&éﬁ%?é%&
EWAEHE, REXRZHBREREH . WA F®BT

o L B B, DA | ROR B KT AR Bk E R R R 3R
BEAGKREM. HWMERAA CD 24367 MK
N EEM, REMHMEENTRE S 6 #kEa
A0l PR 25 4 B R AR S R 1R R, E A 5] 4 AR AL
S FE CD W E R DT .

VEH UK BT ﬁ'i%XﬁmI%ﬁ’J#’J L5 3%t
BFHATGREE, X BRERER; R, F
%:ig4TI§Lé’Jf’“1T7FUﬁ7F§é’J W F, R
Hort BT A T AT AT e R R BT A

LRE,
FEESTELT S
5% 30k

[1] FLESERIU M, AUCHUS R, BANCOS I, et al. Consensus on
diagnosis and management of Cushing’s disease: a guideline update J ]
Lancet Diabetes Endocrinol, 2021, 9 (12) : 847-875. DOI:
10.1016/S2213-8587 (21 ) 00235-7.

[2] NIEMAN L K, BILLER B M K, FINDLING J W, et al. The
diagnosis of Cushing’s syndrome: an endocrine society clinical practice
guideline [ J ] . J Clin Endocrinol Metab, 2008, 93 (5) : 1526
1540. DOIL: 10.1210/jc.2008-0125.

[ 3] NIEMAN L K, BILLER B M, FINDLING J W, et al. Treatment of
Cushing’s syndrome: an endocrine society clinical practice guideline

[J].J Clin Endocrinol Metab, 2015, 100 (8) : 2807-2831.
DOI: 10.1210/jc.2015-1818.

[4] BILLER BM, GROSSMAN A B, STEWART P M, et al. Treatment

of adrenocorticotropin—dependent Cushing’s syndrome: a consensus

statement [ J ] . J Clin Endocrinol Metab, 2008, 93 (7) : 2454—

2462.DOIL: 10.1210/jc.2007-2734.

CAPATINA C, HINOJOSA-AMAYA J M, POIANA C, et al.

Management of patients with persistent or recurrent Cushing’s disease

[5

[

after initial pituitary surgery [ J ] . Expert Rev Endocrinol Metab,

2020, 15 (5) :321-339. DOI: 10.1080/17446651.2020.1802243.

PIVONELLO R, DE LEO M, COZZOLINO A, et al. The treatment

of Cushing's disease [J] . Endocr Rev, 2015, 36 (4) : 385-486.

DOI: 10.1210/er.2013-1048.

[7] CUEVAS-RAMOS D, FLESERIU M. Treatment of Cushing's
disease: a mechanistic update [J1.7JEndocrinol, 2014, 223 (2) :
R19-R39. DOI: 10.1530/JOE-14-0300.

[6

[

http://www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn 7 .

[8] PIVONELLO R, FERRIGNO R, DE MARTINO M C, et al.
Medical treatment of Cushing’s disease: an overview of the current and
recent clinical trials [ J | . Front Endocrinol ( Lausanne ) , 2020,
11: 648. DOI: 10.3389/fend0.2020.006438.

[9] VARLAMOV E V, HAN A J, FLESERIU M. Updates in adrenal
steroidogenesis inhibitors for Cushing’s syndrome — A practical guide

[J] . Best Pract Res Clin Endocrinol Metab, 2021, 35 (1) :
101490. DOI: 10.1016/j.beem.2021.101490.

[ 10 ] CASTINETTI F, GUIGNAT L, GIRAUD P, et al. Ketoconazole
in Cushing’s disease: is it worth a try? [J].1J Clin Endocrinol
Metab, 2014, 99 (5) : 1623-1630. DOI: 10.1210/jc.2013—
3628.

[11] WINQUIST E W, LASKEY J, CRUMP M, et al. Ketoconazole in
the management of paraneoplastic Cushing’s syndrome secondary to
ectopic adrenocorticotropin production [J] .7 Clin Oncol, 1995,
13 (1) :157-164. DOI: 10.1200/JC0.1995.13.1.157.

[12] MARQUES J V O, BOGUSZEWSKI C L. Medical therapy in severe
hypercortisolism [J1 . Best Pract Res Clin Endocrinol Metab,
2021, 35 (2) :101487. DOI: 10.1016/j.beem.2021.101487.

[ 13 ] SONINO N, BOSCARO M, PAOLETTA A, et al. Ketoconazole
treatment in Cushing’s syndrome: experience in 34 patients [ J ] .
Clin Endocrinol (Oxf) , 1991, 35 (4) : 347-352. DOI:
10.1111/5.1365-2265.1991.th03547 x.

[14] YOUNG J, BERTHERAT J, VANTYGHEM M C, et al.
Hepatic safety of ketoconazole in Cushing’s syndrome: results of a
Compassionate Use Programme in France [ J | . Eur ] Endocrinol
2018, 178 (5) :447-458. DOI: 10.1530/EJE-17-0886.

[15] OLLIVIER M, HAISSAGUERRE M, FERRIERE A, et al.
Should we avoid using ketoconazole in patients with severe Cushing’s
syndrome and increased levels of liver enzymes? [J].Eur]
Endocrinol, 2018, 179 (5) : L1-L2. DOI: 10.1530/EJE-18-
0694.

[16 ] FEELDERS R A, HOFLAND L J, DE HERDER W W. Medical
treatment of Cushing’s syndrome: adrenal-blocking drugs and
ketaconazole [ J ] . Neuroendocrinology, 2010, 92 (Suppl 1) :
111-115. DOI: 10.1159/000314292.

[17 ] DANIEL E, AYLWIN S, MUSTAFA O, et al. Effectiveness
of metyrapone in treating Cushing’s syndrome: a retrospective
multicenter study in 195 patients [J 7.7 Clin Endocrinol Metab,
2015, 100 (11) :4146-4154. DOI: 10.1210/jc.2015-2616.

[ 18] SIMOES CORREA GALENDI J, CORREA NETO A N S,
DEMETRES M, et al. Effectiveness of medical treatment of
Cushing’s disease: a systematic review and meta—analysis [J].
Front Endocrinol ( Lausanne ) , 2021, 12: 732240. DOI:
10.3389/fend0.2021.732240.

[ 19 ] NIEMAN L K, BOSCARO M, SCARONI C M, et al. Metyrapone
treatment in endogenous Cushing’s syndrome: results at week 12 from
PROMPT, a prospective international multicenter, open-label,
phase III/IV study [J].JEndocr Soc, 2021, 5 ( Supplement_1 ):
A515.DOI: 10.1210/jendso/bvab048.1053.

[ 20 ] BERTAGNA X, PIVONELLO R, FLESERIU M, et al. LCI699,
a potent 11 3 —hydroxylase inhibitor, normalizes urinary cortisol in

patients with Cushing’s disease: results from a multicenter, proof—



-8 -

[21]

—
(3]
[\

—

[23]

[24

[

—
[y}
=)}

[

[27

[

[28

[

—
o8]
e

[

hitp:/fwww.chinagp.net  E-mail:zgqkyx@chinagp.net.cn

of—concept study [ J ] . J Clin Endocrinol Metab, 2014, 99 (4) :
1375-1383. DOI: 10.1210/j¢.2013-2117.

PIVONELLO R, FLESERIU M, NEWELL-PRICE J, et al.
Efficacy and safety of osilodrostat in patients with Cushing’s disease
(LINC 3) : a multicentre phase III study with a double-blind,

randomised withdrawal phase [J] . Lancet Diabetes Endocrinol,
2020, 8 (9) : 748-761. DOI: 10.1016/S2213-8587 (20)
30240-0.

GADELHA M, BEX M, FEELDERS R A, et al. Osilodrostat is an
effective and well-tolerated treatment for Cushing’s disease (CD) :
results from a phase III study with an upfront, randomized, double—
blind, placebo—controlled phase ( LINC 4 ) [J].JEndocr Soc,
2021, 5 (Supp]emenLl ) : A516-A517. DOI: 10.1210/jendso/
bvab048.1055.

TRITOS N A, BILLER B M K. Advances in the medical treatment
of cushing disease [ J] . Endocrinol Metab Clin North Am, 2020,
49 (3) :401-412. DOL: 10.1016/j.ec1.2020.05.003.
HINOJOSA-AMAYA J M, CUEVAS-RAMOS D, FLESERIU M.
Medical management of Cushing’s syndrome: current and emerging
treatments [ J ] . Drugs, 2019, 79 (9) : 935-956. DOI:
10.1007/540265-019-01128-7.

CARROLL T B, PEPPARD W J, HERRMANN D J, et al.
Continuous etomidate infusion for the management of severe cushing
syndrome: validation of a standard protocol [J].7J Endocr Soc,
2019, 3 (1) :1-12.DOI: 10.1210/j5.2018-00269.

SCHULTE H M, BENKER G, REINWEIN D, et al. Infusion
of low dose etomidate: correction of hypercortisolemia in patients
with Cushing’s syndrome and dose—response relationship in normal
subjects [ J ] . J Clin Endocrinol Metab, 1990, 70 (5) : 1426-
1430. DOI: 10.1210/jcem—70-5-1426.

PREDA V A, SEN J, KARAVITAKI N, et al. Etomidate in the
management of hypercortisolaemia in Cushing’s syndrome: a review
[J] . EurJ Endocrinol, 2012, 167 (2) : 137-143. DOI:

10.1530/EJE-12-0274.

LAMBERTS S W J, HOFLAND L J. ANNIVERSARY REVIEW:
Octreotide, 40 years later [J].Eur]J Endocrinol, 2019, 181(5):
R173-R183. DOI: 10.1530/EJE-19-0074.

COLAO A, PETERSENN S, NEWELL-PRICE J, et al. A
12-month phase 3 study of pasireotide in Cushing’s disease [ J ] .
N Engl J Med, 2012, 366 (10) : 914-924. DOIL: 10.1056/
NEJMoal105743.

LACROIX A, GUF, GALLARDO W, et al. Efficacy and safety of
once—monthly pasireotide in Cushing’s disease: a 12 month clinical
trial [ J ] . Lancet Diabetes Endocrinol, 2018, 6 (1) : 17-26.
DOI: 10.1016/S2213-8587 (17 ) 30326-1.

MAZY, SONGZ]J, CHENJH, etal. Recurrent gain—of—function
USP8 mutations in Cushing’s disease [J].Cell Res, 2015, 25(3):
306-317. DOI: 10.1038/cr.2015.20.

REINCKE M, SBIERA S, HAYAKAWA A, et al. Mutations in
the deubiquitinase gene USP8 cause Cushing’s disease [ J ] . Nat
Genet, 2015, 47 (1) :31-38.DOI: 10.1038/ng.3166.
CASTELLNOU S, VASILJEVIC A, LAPRAS V, et al. SST5

expression and USP8 mutation in functioning and silent corticotroph

MEEREF &

pituitary tumors [ J ] . Endocr Connect, 2020: EC-20-0035.R1.
DOI: 10.1530/EC-20-0035.

DANIEL E, DEBONO M, CAUNT S, et al. A prospective
longitudinal study of Pasireotide in Nelson’s syndrome [ J ] .
Pituitary, 2018, 21 (3) : 247-255. DOI: 10.1007/s11102~
017-0853-3.

[35] COLAO A, DE BLOCK C, GAZTAMBIDE M S, et al. Managing

[34

[

hyperglycemia in patients with Cushing’s disease treated with
pasireotide: medical expert recommendations [ J ] . Pituitary,
2014, 17 (2) : 180-186. DOI: 10.1007/s11102-013-0483-3.
FERRIERE A, CORTET C, CHANSON P, et al. Cabergoline for
Cushing's disease: a large retrospective multicenter study [J].Eur
J Endocrinol, 2017, 176 (3) : 305-314. DOI: 10.1530/EJE-
16-0662.

[37 ] PIVONELLO R, DE MARTINO M C, CAPPABIANCA P,

et al. The medical treatment of Cushing’s disease: effectiveness of

[36

[

chronic treatment with the dopamine agonist cabergoline in patients
unsuccessfully treated by surgery [J1.7J Clin Endocrinol Metab,
2009, 94 (1) :223-230.DOI: 10.1210/jc.2008-1533.

[38] WOO I, EHSANIPOOR R M. Cabergoline therapy for Cushing
disease throughout pregnancy [ J ] . Obstet Gynecol, 2013, 122 (2
Pt2) :485-487. DOI: 10.1097/A0G.0b013e31829e398a.

[39] NAKHLEH A, SAIEGH L, REUTM, et al. Cabergoline treatment

[

for recurrent Cushing’s disease during pregnancy [ J | . Hormones
(Athens ) , 2016, 15 (3) : 453-458. DOI: 10.14310/
horm.2002.1685.

HINOJOSA-AMAYA J M, JOHNSON N, GONZALEZ-TORRES C,

et al. Depression and impulsivity self-assessment tools to identify

[40

[

dopamine agonist side effects in patients with pituitary adenomas
[J] . Front Endocrinol ( Lausanne ) , 2020, 11:579606. DOI:
10.3389/fend0.2020.579606.

[41] COLAO A, GALDERISI M, DI SARNO A, et al. Increased
prevalence of tricuspid regurgitation in patients with prolactinomas
chronically treated with cabergoline [J].7J Clin Endocrinol
Metab, 2008, 93 (10) : 3777-3784. DOI: 10.1210/jc.2007-
1403.

[42] DRAKE W M, STILES C E, BEVAN J S, et al. A follow—
up study of the prevalence of valvular heart abnormalities in
hyperprolactinemic patients treated with cabergoline [ J ] . J Clin
Endocrinol Metab, 2016, 101 (11) :4189-4194. DOI: 10.1210/
je.2016-2224.

[43 ] STILES C E, TETTEH-WAYOE E T, BESTWICK J, et al.
A meta-analysis of the prevalence of cardiac valvulopathy in
hyperprolactinemic patients treated with Cabergoline [ J ] . J Clin
Endocrinol Metab, 2019, 104 (2) :523-538. DOI: 10.1210/
je.2018-01071.

[44] FLESERIU M, BILLER B M, FINDLING J W, et al.

[

Mifepristone, a glucocorticoid receptor antagonist, produces
clinical and metabolic benefits in patients with Cushing’s syndrome
[J] .7 Clin Endocrinol Metab, 2012, 97 (6) : 2039-2049.
DOI: 10.1210/j¢.2011-3350.

FLESERIU M, MOLITCH M E, GROSS C, et al. A new

therapeutic approach in the medical treatment of cushing’s syndrome:

[45

[



MEEREFRE

[48

—

[

[

glucocorticoid receptor blockade with mifepristone [J]. Endocr
Pract, 2013, 19 (2) :313-326.DOI: 10.4158/EP12149.RA.
GUARDA F J, FINDLING J, YUEN K C J, et al. Mifepristone
increases thyroid hormone requirements in patients with central
hypothyroidism: a multicenter study[J 1. J Endoer Soc, 2019, 3(9 ):
1707-1714. DOI: 10.1210/js.2019-00188.

KAMENICKY P, DROUMAGUET C, SALENAVE S, et al.
Mitotane, metyrapone, and ketoconazole combination therapy as
an alternative to rescue adrenalectomy for severe ACTH-dependent
Cushing's syndrome [ J].] Clin Endocrinol Metab, 2011, 96 (9 ) :
2796-2804. DOI: 10.1210/jc.2011-0536.

BARBOT M, ALBIGER N, CECCATO F, et al. Combination
therapy for Cushing’s disease: effectiveness of two schedules of
treatment: should we start with cabergoline or ketoconazole? [J ] .
Pituitary, 2014, 17 (2) : 109-117. DOI: 10.1007/s11102-013-
0475-3.

http://www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn 0.

[49 ] FEELDERS R A, DE BRUIN C, PEREIRA A M, et al.

[50

[51

[

[

Pasireotide alone or with cabergoline and ketoconazole in Cushing's
disease [J] . N Engl J Med, 2010, 362 ( 19) : 1846-1848.
DOI: 10.1056/NEJMc1000094.
HINOJOSA-AMAYA J] M, VARLAMOV E V, MCCARTNEY
S, et al. Hypercortisolemia recurrence in Cushing’s disease;
a diagnostic challenge [J] . Front Endocrinol ( Lausanne ) ,
2019, 10:740. DOI: 10.3389/fend0.2019.00740.
NEWELL-PRICE J, PIVONELLO R, TABARIN A, et al. Use of
late—night salivary cortisol to monitor response to medical treatment
in Cushing's disease [J] . EurJ Endocrinol, 2020, 182 (2) :
207-217. DOI: 10.1530/EJE-19-0695.

Ok H: 2022-04-20; fE[BIHH: 2022-07-20)

(ASCHhit . BXBRR )



