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[Abstract] Objective To comparatively analyze the clinical characteristics of primary bilateral macronodular adrenal

hyperplasia (PBMAH) and adrenal cortisol-producing Adenoma (CPA), and enhance the understanding of two diseases. Methods
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The clinical data of 85 PBMAH patients (PBMAH group) and 195 CPA patients (CPA group) diagnosed at Department of
Endocrinology, the First Medical Center of Chinese PLA General Hospital, from September 2014 to August 2024 were retrospectively
analyzed. The demographic characteristics, comorbidities, biochemical indicators, adrenocorticotropic hormone-cortisol (ACTH-F)
(1) General
characteristics: Compared with CPA group, PBMAH group had olderage at diagnosisand ahigher proportion of male patients. (2) Clinical

levels, and adrenal imaging features and treatment conditions were compared between the two groups. Results

characteristics: Compared with CPA group, PBMAH group had a longer disease duration, a higher proportion of subclinical Cushing's
syndrome (CS), and a higher proportion of hypertension, impaired glucose tolerance/diabetes, bone mass reduction or osteoporosis,
with higher serum potassium levels, and the differences were statistically significant (P<0.01). (3) Hormone levels: Both PBMAH and
CPA groups showed ACTH-F rhythm disorder, significantly increased cortisol levels and suppressed ACTH. Compared with PBMAH
group, CPA group had stronger autonomous cortisol secretion ability, manifested by increased midnight serum cortisol (F,,,,), 16:00
serum cortisol (F,,,), 24-hour urinary free cortisol (24 h UFC) levels and lower 8:00 serum ACTH (ACTH,,,) and 16:00 serum ACTH
(ACTH,,,) (P<0.01). After low-dose dexamethasone suppression test (LDDST), CPA group showed lower suppression rates of
ACTH and cortisol, and higher proportions of paradoxical elevation in serum cortisol and 24 h UFC compared with PBMAH
(P<0.01). Conclusions PBMAH has a longer disease course and higher proportions of comorbid metabolic disorders than CPA,
mostly manifested as subclinical Cushing's syndrome. CPA has stronger autonomous cortisol secretion ability, with cortisol less likely
to be suppressed after LDDST and more obvious paradoxical elevation of cortisol and 24 h UFC.
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F AT WG AR AR (MRY) 16 2% 050 78 AR B S % 1 i
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55 (low dose dexamethasone suppression test, LDDST).
LDDST Ay HAA 5 ¥ . Il ACTH-F 5 At L 34k 24 h
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HLE2 d; R T HUFERING 5 2 R IT IR B8 PRGN
24 h UFC. AEALFRARKL IR FH 4 B sl A 4k 4 B4 .
M3 ACTH, FREER b= Aot &
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Tab.1 Comparison of clinical characteristics between PBMAH and CPA patients

gl PBMAH 41 (n=85) CPA 41 (n=195) t/xX*/Z P
SR (%, xts) 54.2+8.7 S1.0%12.5 2472 0.014
BMI(kg/m? x+s) 26.6+3.7 25.9+3.8 ~1.648 0.099
P (451 (%) ] 42.075 0.000

5 51(60.0) 40(20.5)

i@ 34(40.0) 155(79.5)
R, M(Q, Q)] 72(20, 180) 40(12,94) —4.944 0.0089
IR CS[1](%)] 70(82.4) 128(65.6) 7.983 0.005
AP B (451 (%) ] 25(29.4) 74(37.9) 14.905 0.001
e I 5 (461 (9%) ] 78(91.8) 126(64.6) 22.064 0.000
IGT S R (%) 61(71.8) 92(50.8) 10.375 0.001
B B B A [1(%)] 47(55.3) 43(22.1) 29.992 0.000
1fit & (mmHg)

SBP 142.5(133.0, 153.0) 145.0(122.9, 155.0) -0.184 0.099

DBP 87.0(75.3,95.5) 89.3(74.0, 96.4) -0.341 0.854
HAkFEbR

K (mmol/L) 3.77(3.57,4.08) 3.64(3.21,3.93) -3.384 0.001

UA (mol/L) 319.8(270.0, 376.7) 290.6(237.3,346.2) -2.855 0.733

CHOL (mmol/L) 4.56(3.80,5.19) 4.67(4.02,5.46) ~1.482 0.138

TG (mmol/L) 1.44(1.11,1.83) 1.37(0.96, 1.89) -1.089 0.276

LDL-C (mmol/L) 2.85(2.22,3.55) 3.0(2.46, 3.68) -1.321 0.187

FBG (mmol/L) 4.91(4.52,5.87) 4.89(4.47,5.60) -0.511 0.609

HbA, (%) 5.9(5.5,6.5) 5.7(5.4,6.6) -1.412 0.158

PBMAH. JFUR MU 5 [ IR KA 158 A s CPAL W 1 BB RS- MR s BMIL AR TR CS. RIS AE s IGT. Wl & 57 5 SBP. I
4ilk; DBP.&F5kH; K 41; UA JRER; CHOL. EHREEE; TG =EEHh; LDL-CARZEEARR A NAREEE; FBG. 25 I MA%; HbA, . WL L

HH

%2 PBMAH 45 CPAALBRFH MR AT IM(Q,,Q,)]

Tab.2 Comparison of hormone secretion levels between PBMAH and CPA [M(Q,, Q,)]

T H PBMAH 4 (n=85) CPA#H (n=195) z P

ACTH,,, (pmol/L) 1.56(0.51, 1.56) 0.78(0.78, 1.56) -1.242 0.214
ACTH,, (pmol/L) 2.31(1.56,3.60) 1.60(0.78, 3.16) -2.908 0.004
ACTH,,, (pmol/L) 1.56(0.95,2.87) 1.10(0.78,2.12) -3.344 0.001
F, 4 (nmol/L) 132.05(100.83,209.60) 244.15(130.12, 536.91) -4.946 0.000
F, yo(nmol/L) 416.16(342.40, 502.71) 465.43(337.50, 624.42) -1.868 0.062
F, o, (nmol/L) 276.10(209.84, 368.07) 330.71(219.57, 548.62) -2.843 0.004
24h UFC (nmol/24 h) 455.80(320.60, 606.44) 575.80(332.45, 1411.43) -2.916 0.004
ACTH-L (pmol/L) 1.56(0.16, 1.56) 0.78(0.78, 1.56) -0.732 0.464
F-L (nmol/L) 106.80(65.96, 207.28) 352.80(135.80, 575.10) -6.881 0.000
UFC-L (nmol/24 h) 213.45(253.95,402.43) 354.20(162.80, 1231.80) -5.119 0.000
F Il 2%-L(%) 75.0(55.0, 81.0) 14.0(~4.9, 65.0) -6.782 0.000
UFC Il %-1.(%) 47.0(13.0,72.0) 7.4(~34.0, 60.0) -3.351 0.000

PBMAH. JFUR M SU B 1 BROCZS1 A s CPAL W MR R BT/ WA B9R s ACTHL A2 W L BB B3R 5 24 h UFC. 24 h JRIIF 25 B B3 5
ACTH-L. /N TR MM RS 5 02 B EIRE BT s B-L /N M SR AA M S0 5 BBl ;. UFC-L. /AR IERAR ARG 24 h
VRAUFES B U s B A3 L /N L SR RIG 5 B BRI URC MR -L. /N AR MRS 5 24 h IR Bz Bsdifil 5

)& PBMAH 55 CPA () B 2 X K45 . PBMAH [ it
HURRAE 2 XU B IR sk, PSR 2l

o,
a2

#>1em (94577 . {H PBMAH R BLEA R FilE, B
bR JC A R A5 B R A XU



IR R RN AR A, R RAT IR 10 em B LA
R RIGA 45T . PBMAH B AR G5 Al Rl 5 4k
FRET AR, T RYAMEE, CTHE 27~
22.0 Hu( /& 2A) . CPA fiY 2 78RR AF J2 B (/D550 R XL
W) e s 2R FE e, R ERE, 2R 2~3am K
N, TRMER A ORI B b R AT 4R AR A, CT
<10 Hu, {H#B4r CPAJE T Z HBYERE , CT{E AT
>10 Hu([&12B), CPAZL AT 187 (i iR, 86 h
UM ARIEE , BRI e K EAE M 2.9(2.4, 3.5) em. 187 4l
P ARIRE 140 f51] (74%) 1T F AR YT R (134 491177 2]
BRIEYIRE, 6 AT M L RREB VISR AR s IR ),
A B8 Sk Bz B R 8 I RUI AR R, 6
(75%) 1T FARVIBE (S B TR VIR, 167 T R+
B AR RER VIR AR) . PBMAH ZH M, U455
BRI ER N 3.7(28, 47) cm, 4578 CPAA
PR R, ZRA 5158 X (P<0.001), PBMAH 4
H 3341 (399%) 1T FARVIBR, ARJG B S EIRE
[ 22 S5 ARG A A B R Y . PBMAH 44T F AR
TRYT YRS LU 1K T CPA £H (P<0.001)

PBMAH. J5 A PEXUIN S _E IRORES T 1Y A5 CPA. ' B IR s
SHIBIRIE s A PBMAH [ XU 1 IR R A5 RAR 5, B2
KERBELY s2mm, WFERE, CTIHZY3 Hu, ¥B5H7EN T ILIE
FORBEACRE (@8 3%) s B CPARRE AT L IR P L 24 23 mm
KEIBEET, HPUERE, CTIEZ 19 Hu(HEAF k), BARY LR
W% 2= 440

El2 PBMAH J CPA ML [k CTHEAE
Fig.2 Typical images of adrenal CT in patients with PBMAH or
CPA

PBMAH #1 CPA J& ACTH FER #iPE CS H %)% U,
WH, —FIGIREHEA r AN . BEAEMFSE A BL, A
HiL A CS fE IR A9 PBMAH 8 3 512 4F % 8 H R 45~
65 %51, 1l CPA U BRI 4F % N 34~39 B0, R
ifF5¢ PBMAH 415 CPA 4110 Hh (7 SR 12 4R 4 358 50 %
A, SRR KRB . AebEa e, B
FERFSE T PBMAH 835 55 2 LU BiAH S5l 5 w2, T
CPA & L2 T WMV, AR5+, PBMAH BE
PR 60.0%, BEZ Tt CPARBE h L E
%, 1179.5%, PEREEASMAEMY —2. PBMAH
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RN b JiR i A R o G, M RE A B Y
KA A 1) CSREIRBRAE , ELEE SN
Wl IR CS. BEfEE & #1955 PBMAH [ K R 51
58, %/ 50% (1) PBMAH FR 3% 1] 35 90 4 W It R
cs™, fEAHFSE Y, PBMAH B I K CS (1 [k
ik 82.4%, HHTARMFF — B, AR PLLTE
BMI. Wa4s & . &FikE . R . IAg . 2515 bk .
HbA, IR EGITFB Y, ZESHENAY
AR,

CSI S E M LAEA &, AFRETESR . O
MR . B RFAME . AR PR AR S 55
HiE i EmH W, 78 Cs BT b 50%~70%1, X
ik B RO AR 8 R G0 . i il A A
IR BN B A O . HAth R UL A% I 2 RE AL H B SRR B A
fE . BRI R . MARZEEL . mERRASE, Xy
of B FAESEE W . IR EIE AL, A A SO
SR, SRS =P, DA SRR S AR A Bk
FERAE X, RREZERINT CS B L IMmEE .
BT IVARIE S 14 A0 AR . — T4 A 1199 ]
ACTH BRI E CS 9 [ BPE AFF 5T /s, o I £ B
5K H 67.6%, LIRS B B RN 56.3%, HEIRIK
RGN 37.9%, H JBBLAAMAE 1Y B R R 19.7%!)
AR 5T PBMAH 4 = I A9 L 91 5 1k 91.8%, BH 2
T CPA 41 (64.6%). PBMAH H T - Sufiff i e figg , m]
T RS BRIAR Z (R R SN 2, SR
FHEGEIMLE . Hannah-Shmouni 5] F VA (233 -
I Jo 3% 1k (LC-MS/MS) % 36 5] PBMAH . 19 5] HiAth 2
RI)E AR IR CS[16 9] CPA ., 3195 & 1k € 2= 4%
PR bR R 9% (PPNAD) ] & 336 151 % B (227 19l
e LA A A 5 R IR, LA B 109 1 HERR B2
P4 Z2E A HA R B AT T 16 o 2 28 [ A i
S, ER R, SXFIEZL LA, PBMAH 41 AR I
WA R SR . R A 11 R . 18-
B Jo Pt R R K T, 2R L S R e T
(DHEA) Fl fi i i & 3% 1 B (DHEA-S) B Ik, $27R
PBMAH HA MR E RGNS . BLoh, K mEfE
PBMAH A [ 9 & 1H 5 55 F CS 41 (P<0.05), 18-F% %
o T R 1 7K T S R S R, X T
7 v ] 434 7 4 ] 2 PBMAH Il R T8 114 H AL
il AW 5 CPAZL LA, PBMAH 41 A PRI ok
R 2 S o B R e/ B R B A ) BB B
i, $78 PBMAH PR R KM 5 A R 3L,
FC I AR = XoF XU L o A (U - i K
o kb S EE AT RE B PR AR ), N 1 B i A PBMAH,
KL W KGRy, LA ™ AR 2L K It & RE
KH

PR S IVERAE 7 T, ASHFSE & P, PBMAH Al
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CPA YR ACTH #% W W 4], K o s /K K¢
24h UFC /K FETHE , ACTH-FWifEZ{l; CPAZHAYAL
2 W B . 24 h UFC /K F- (5 F PBMAH 41, L4k
ACTH /KX T PBMAH 21, £/~ CPA ) i il [ 3
STUATIRE TSR, 5 Zhang S HFSY — 2. PBMAH
PLRT— EHOA AR ACTH KB 1Y, #i#k i ACTH
AR G 1 B R AR (AIMAH) . 2013 4F,
Louiset ZEUSI 20 M1 1 30 451 XUM B 1 iR K &5 5 16 A
(BMAH) (85 19 26 1y B L RRbRAS, A3 bn A 2546 )
H T B 2B Kz 2% (POMC) mRNA, K ZEhRAs A2 [
Pt A= A4 AR R Y ACTH Hou i 4y € oy v B B BH 1
T LE 55 B R B 0 R B IO BT JRE Y ACTH e (340
BAPE, #2384 BMAH il i 5 _F R P9 5 ACTH 5553
WS ) Jey O 28 [ A B, BB IZR AL T- 2 ACTH K
kR, I, Ak, PBMAH IFRIEZEAHUL T
AIMAH., £ A B 55 "', PBMAH 41 #J ACTH,,,
ACTH, ., /K I T cpagdl, Hr, PBMAHZHMY
ACTH,,, M 0.155~9.51 pmol/L, ACTH,,,, N 0.155~
8.1pmol/L, W ahIEEZER, #275 PBMAH [ ACTH
ACERT NS, el il . s ET S, X
PBMAH 2 Wi AL WA B2 X

AR, A5 LM, 75 PBMAH & CPA 4
W7 AE LDDST J5 I B2 5B & 24 h UFC R T
MRS o b ZERAA TR 56 5 e i B Y 24 h UFC 2
HVETH 2 PPNAD Y HURURRAE . PRIT/INEEA I 53
B, 69%~75% [) PPNAD f& # 7E )7 BU I 7 &5 (2 mg,
LDDST) 17 7 fi (8 mg, HDDST)6 d Hiu ZE K > 111
X555 24 h UFC KUH M T 55 509%~100%, AL 5
PPNAD f 4575 ol fe Bl R 32 ARkt B 3R AHOC, IF
TR S 1 SR A D AR TR, R S R
FEICAF &R TR B TP W PBMAH . CPA HIoR
KA DL, 2009 4F, Hsiao 55F7E 15 19116 30y 1 1
CS I CPA B H MEL R, A7 2 I 7F Liddle 150 (% 2%
/NG R ) kb FEORARN N 1 X6 ) J g /K T A
THE L T L4 PPNAD 55), % — 28 1k 5
FEBO RSN R 1 AR R 5= Sakaguchi AED0TE 2019 4F
HRIE T 1 BRI G PR CS A XUNE T i e ot e
B, (EFEAT Liddle 1049 J5 24 h UFC [ Thim Ak
2 24 h UFC K 74 pg/d, /NI Hb ZERFA D A5 5
24 h UFC b 284 pg/d, K5k b ZE KA P 61 1056 fe
24 h UFC N 136 pg/d. %8 FATIE 22 1 i
YIBR G M35 F M 24 h UFC /KA fr FFE, 14T Liddle
RIS AIAFAE 24 h UFEC JH T ARG (R 5 564K 24
h UFCH 14 ug/d, /N b ZE KA 155 ) K 28
pg/d, FFIEHLZERIA AL G 4 20 pg/d) . XFi%
FEE VIR 0 Pirged 2 20 R A0 i A T S R R 2 BT
Jiffgg 1 41 GNAS JER IR RRAE . GNAS HEFIJE G

B PRI SZ A I 08 o IV B (R A S TR, HL AR
AT PR R (cAMP) B0 5 a1, DAL
T 2R K A(PKA), R 3G9 B T R 2 RN
MBS B, 31X AT RE & 530 24 h UFC U FHsi i
Bl Z—. PRI, $FEINAE B B RE R 24 h UEC ) Tt
{71 1Y) PBMAH 5 CPA FB & 1, TIHEAFFE GNAS FE[H 5k
SRS HE D A 28 o K R A 4 () A1 R it sk
AT LA, A BT ik —20 T R 0 2R AL
fif R LI PRAFAIE

zi Rk, AR#F5E % B PBMAH 5 CPA (11l &
AR —E 25 5%, PBMAHRFEAHXS B, ke
P2, Ao IR SR AL EL B i, T CPAT)
B H B WRE S I, AR A, LDDST J5 ¢
SR AN S i . BL4h, PBMAH Fll CPA ¥ 77 7E
LDDST Ji Ji JFi i Fll 24 h UEC J2 % THE %, H
CPABRA IR . (H TAWFZE AL | [ml B
HERFIY, HEAREARR, S5 0TReAfE ey, KA
Tty . KEEA BT 5T 42 E — 25 i I R TE 35
FE ARSI B T RSB I AR PL A h) 48
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