30

S E BRI R Z 5 2025 4F 1 A4 22 551 )

TCR T YL W i i M T (361 ) 3 22 0 0 2 B 5 oo

% A 4s4al 2HE

KRE e

. WHHBERARBFERSAELER (HEIAFETEREERRF2KE) W00 KRHE, T K 610041
2. W KFATER A2 R A, T R 610041

[HE]

])Zﬁﬁo {1 ﬂa% AVS é'm/\ré 1’?2@2

i‘ﬁfm'a‘;aiji 1}7 m’%@ﬁﬁ &ﬁaﬁ%‘?rﬁﬂ TE”*LE%&))%T@K{% 7&?1&% * BB
BT H A,

[RiR] FAMEEEIS L, 2 2D Tl 7 %

[FESZEE] R586.2°4 [ XHitrER] A

Research progress on non-invasive methods for diagnosis andécla
steronism ZHANG Dan' ,WU Yun-hong', LI Ming-xia',
of Endocrinology and Metabolism , Hospital of the Tibet Autono
Chengdu/Tibet Chengdu Branch of West China Hospital, Sichu
Department of Endocrinology and Metabolism, West

610041, China
[ Corresponding author ]
[ Abstract]

CHENG De-cai

Primary aldosteronism (PA) is one of main ¢

have garnered increasing attention. These new a
PET/CT, the development of subtypgsmsedicti
(ACTH) stimulation test, steroid
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of secondary hypertension. Accurate subtype diagnosis is crucial

the expanded application of "' C-MTO PET/CT and ® Ga-pentixafor
els %thénew application of functional tests,

the adrenocorticotropic hormone
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Fiil (RAS) 2432 47 K ACTH 435, THA H % ¢ [
il 7K SFATS 23 Bt AR5 A AL 5 RS (R 558 B RAS 80345 T i
M APA A BT A 0 IR [ R o
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DE ST 14 b S5 I T (T R g o e e B 11 A%
b, PAC TF%=30% 2Wr APA AHEUSEE {53 5l
J944% (ST 1 h) F156% (SrAi 4 h) K SE R
T1% (SEAE 1 h) F1T75% (i 4 h) PO iy —2Lhf
FEMEESLAL 2 h 1K 1 T 7K AR 4k, PAC T
=50% I s THA , HSE 5] APA FT THA B0k
PRI 4350 R 80% F1 85% , {H W] g i T 5 %
MAEEWE T A RN APA &, 5 -
[T s 73 49 8 ) R ), LRI 9 TS

gl SEIIYETEUR:E SN
W A7 2012 W [ R
9 LS I A 28 A A B AR R
SrEh IS T APA Y HERR M
A V) 5 H > 379 ng/dl I UK E K
5 M 91.3% , 2015 4E, |- i B 4x BE B
LN 7 ZE TR AR R 1 mg Mo SR A
CTH 24450 DX 43 BSOS SR e , ACTH
TR 120 min Ji7, 3% PAC 4 77.9 ng/dl, Hi2
R B A S A R AR S 4 ) R 76. 8% Al
87.2% . FHULTT UL, b ZERIAER A ACTH 24y ik 5
ERAERIEE OO, Mg (L, TS AT 2N
2.6 MLrEL/KFATEIKEE (SSST)  Stowasser ZEAfF5T
3B SSST AU F F #0112 R AE , AU &5 F Kb
K ik, JF B Al REAE 43 B2 W b B R 4558
YER™ , A—T0 B AR 5T & B0, 5 1 28 K b
4 ACTH 2445850 ( Dex-AT) #E17 HL %%, SSST 1
JR S S B2 W oA 5 m R ERA P 3RS PAC B
FEVISE N 13,1 ng/dl B BB 93.8% |, 45 5
PR 79.2% , PUNIK2EAE DY B2 e i bt 52t 2 B0, 7E
i SSST A 28 1%k 8 1 S i 1 12 56
B, XFT R APA Fil THA , Hi3h 5 PAC i) 4
E R 18. 12 ng/dl, BE: A4 435004 73. 5% Fl
79.5% " BRI, SSST & — R iy Tofl i
B SR i 12 Wi 7 ik, P TE SR 2 R B )i T R I G
T, EAURIRIS R AE 1Y B EE AT RN 4 A
WHRALES B SR, SSST BYHER 1A KA Al
BORF G LS T AR R K22 5 AN RE
B AVS, HETXKT SSST MWFot i/ il 5 B ik —
A5 BABRIF G 5K 36 U 3k 6 2 3L
2.7 EEiZHr 2011 F#EAN R FHN T R T
APA FAEF IS KCNJS 415838 1Y Kir 3. 4 ZEH AR
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UMM SRR LR A AR H DL A U i A |
AL 2471 8 I 1) 5% B v A 5 2 AT RUON L
VIBRA , X B FF Ok & B 5 8 1 B E 01 B9 B 2
A AT R R LA A A A R DR SR A 9 R R
FLAFE DR G AR B T 3B M, U5 , S0 1 I 11 1 3
ZAE (FH) BB 3 JSR3E ARG I AS 3] T % 8

H TS % P R WERE 4 1 B0 11 &Y 101 B 1V
A3 515 CYP11B % & KB i, CLCN2 %745 |
KCNJ5 978 (T158A) . CACNATH 2540 %, Bk
AU B [ B O 5 KCNJS, ATP1A1 & ATP2B3 .,
CACANID J2 CTNNB1 HEH 92545 % 97k B
Z CACNALD ZRAEA 5| R E ULAY) PASNA ZEG1F, 3R
Wy A 351 348 22 i PN 28 R G 5 (AL FE IO & 1
FIAGHE ) , 10 XU B E R TC AR 2% A, Choi %5 7]
FH A S5-3I0 9o 2H 2 B0 2 A0 8 3 1
Z7F (GI51R,L168R) ¥ hk4nfaze 2z 4l
TEHLP (KCNJS ) 2875 ] S 350RF 1 B4 i B 7 PN
T, 5 R 1] 45 5 3 R, 2 0 1 [
SR (X - N Rl A N (E ¢ o N R
H KCNJS 76 i [5] J J83 v 58 A8 58 10% ~ 68%
KCNJ5 il CTNNB1 & [K] 28 28 5 2o 4 K 558 K Mg 78 &
Ko ATPIAL K ATP2B3 ZR7ZEH F RN Ik, 5L
SEARE A L, LT T KOS B I R K B AR
H Hi -4k Se AR A i 28 25 (1) APA DNA i 3

FH o 2020 AEHAE R 2y
= i 223 (ESH) #ff
A AL OAFIRTE 2
P R B AR R
LG FH-1, QffEf
iE H 3 BT KCNJ5 3 R S % FH-1II, Qi
177 [EAR T B3 2258 )LEE KA 1 BILL SRR B
g R SR T AT CACNATH RASGf4r

2.8 ZEEBEHE—IS-FZ K REE (18-OHF) 18-
S iREZ (18-OXOF ) X 18-3 K i R (18-OHB ) HJ
MFE  18-OHF 1 18-OXOF J2:HeAT [ [ B A1 jiz Joi fist
SERIFFIERY 21 24 A 25 B, 18-OHF Al 18-0XOF
SR [T 5 il L 18-l 4R T IR DS A 5 B 1 T
18-OHB W [ i 75 A% i LA 18-2% 58 12 o I A JiE 9
BT, 20 Tl 70 AR I A BE ST AR APA
BRI 18-0HB 7K b THA f855 /&, AT AR R )
WEEF 1 BP0 3 0 T A 1 A W 2 6 A . A BE 9 IE B
APA B F B IM T 18-OHB . Ifil 7 A1 IR 18-OHF | Ifil
FIPR 18-OXOF HLAUM'E T R34 (BAH) & &,
BT R LA 84% 1Y APA H 3 i R I

S E BRI R Z 5 2025 4F 1 A4 22 551 )

18-OXOF KT 6.1 ng/dl H PAC KT 32.7 ng/dl,
¥4 1 ) BAH M R 2 FaR A g, It
HFRAEW], APA 835 19 1 3¢ 18-0XOF 14 £ [t
BAH (B E 2 12 %, 1 APA H &M I3 18-OHF
{LH BAH =2 3 £i5, P4l 113K 18-0XOF 5 fil
IR [T R 7K 7 52 TEAH O, {H LK 18-OHF {UFE APA
B BRI AR SEPE | Eisenhofer 2541 T

H BAH fEEE 29 8.5 %, (HlLFs A;‘, Sy’ 4
A — s He B R & r L) n] g -
Il 18-OHF , 18-0XOF ,18-OHB @ G *h7
12%%%%4%\@1#2!&‘ ine.

2.9 FUREREE (P w.@ O L
G L oA B MRV R ER D]
F 5% K B0 5 UK |

e O AL U S, DT 4k i R
B KA, et — S o 4R Y DR
W PTH T &, 40 PTH Al /E Ky J5 B AE

T BT B, Pilz 507 3 ad XU R
kI (AVS) B2 APA 5 5, THA 5 i, &3 F
) S 2549 (5 1) 16Y7 )5 B E 1) PTH KF5¢
HIT T TR 2 0EH KF- [ (67.8£26.9)
pg/Lvs (43.9%14.9) wg/L,P<0.05], 5 IHA #f
L, APA S35 PTH ¥4 &3 W2 JAYT 5 PTH TR
W1, & PTH 9 /K S 0T LA LASE 5] APA 5 THA,
Rossi 258 (BIFFELL AVS 15 bR, 2% PTH V) 5 (H
R 80 ng/ L Bt , S 1 1 7 g 55 0L L 1 A 1)
BB RE TR S BE 43 30 M 72% 1 80% , (H X BERIFSY
BT REA /N B A5 R BR o 7 i — 2P 5
ik, APl PTH 7253 BI2 Wb i A

g5 b, BT N A R A W12 I
SBE M BE SR ARE | I TEAT B A 3K 45 R8T
ATzl —BBIEIZWN APA, JLFrf a1
ALIE B b U0 B R U A ] S 22 3 s AT B
HMAE , 38 43 £ 34 B4 5 00 R ] DA IE 1k B 4 35 ek
o DRI, X T A S5 2 L AURG M B Dy E
AVS 1B 53 B2 W 19 4 b 1, I AN 68 16 2 I IR 75
KBV SR TR, &) Tz W H 0 Hr
B 5y RIS W7 vk LIS /D ALk e R Db ZE () AVS
K, LR BSE 2 Wi AR . B AT R B AE 1) TS B 4
RUJ5 1k W R e T i — B0 & R AR EE 5 7
AW A 5E R B R S PR A R T AR R
( 4n.* Ga-pentixafor PET/CT." C-MTO PET/CT) , iV
RITINARE AR 2 [ B A Wy bR it ) 45 0B 7 s A 8



eI BEBEIG R A3k 2025 4F 1 55 22 555 1 9]

S IAEL: (B Hrp ,68 Ga-pentixafor PET-CT W APA
B UE B P &, AT RE B 2 W APA B9 32 R TC A1
Ik,

[ &% 30k

[1] Funder J, Carey R, Mantero F, et al. The management of primary
aldosteronism: case detection, diagnosis, and treatment: an
endocrine society clinical practice guideline[ J]. J Clin Endocrinol
Metab, 2016, 101(5) ; 1889-1916.

[2] Rossi GP, Maiolino G, Flego A, et al. Adrenalectomy lowers inci-

[

dent atrial fibrillation in primary aldosteronism patients at long term
[J]. Hypertension, 2018,71(4) :585-591.
[3

[

Wachtel H, Fraker DL. Therapeutic outcomes with surgical and
medical management of primary aldosteronism [ J]. Curr Cardiol
Rep,2021,23(7) :89.

[4

[

Rossi G, Auchus R, Brown M, et al. An expert consensus statement
on use of adrenal vein sampling for the subtyping of primary aldoste-
ronism[ J]. Hypertension, 2014, 63(1) : 151-160.

[5] Ma D, Liu X, Zeng L, et al. The role of adrenal venous sampling
and computed tomography in the management of primary
aldosteronism [ J ]. Journal of Hypertension, 2021, 39 (2):
310-317.

[6] Kempers M, Lenders J, Van Outheusden L, et al. Systematic re-
view: diagnostic procedures to differentiate unilateral from bilater:
adrenal abnormality in primary aldosteronism[ J]. Annals of Internal
Medicine, 2009, 151(5) : 329-337.

[7] Mulatero P, Bertello C, Rossato D, et al. Roles of clini

Metab, 2008 ,93(4) :1366-1371.
[8]LiS, Ren Y, Zhu Y, et al.
lower bilateral adrenal lim|
eral primary hyperaldost
(8): 830-835.
[9] Li S, Sun H, Ma L, et al’ ume ratio as
a screening index before a ing to identify
unilateral primary aldosteronism p

sion, 2020, 38(2) : 347-353.
[10] Umakoshi H, Ogasawara T, Takeda Y, et al. Accuracy of adrenal

ournal of Hyperten-

computed tomography in predicting the unilateral subtype in young
patients with hypokalaemia and elevation of aldosterone in primary
aldosteronism[ J ]. Clinical Endocrinology, 2018, 88(5) : 645-651.

[11]Zhou Y, Wang D, Jiang L, et al. Diagnostic accuracy of adrenal im-
aging for subtype diagnosis in primary aldosteronism; systematic
review and meta-analysis[ J]. BMJ Open, 2020, 10(12) ; e038489.

[12] Burton T, Mackenzie I, Balan K, et al. Evaluation of the
sensitivity and specificity of (11 ) C-metomidate positron emission
tomography ( PET) -CT for lateralizing aldosterone secretion by Conn”
s adenomas[ J].J Clin Endocrinol Metab, 2012, 97(1) : 100-109.

[13 ] Hennings J, Sundin A, Hiigg A, et al. 11C-metomidate positron e-
mission tomography after dexamethasone suppression for detection of
small adrenocortical adenomas in primary aldosteronism[ J]. Lange-
nbecks Archives of Surgery, 2010, 395(7) : 963-967.

[14] Bongarzone S, Basagni F, Sementa T, et al. Development of

35

[18F] FAMTO: A novel fluorine — 18 labelled positron emission
tomography ( PET) radiotracer for imaging CYP11B1 and CYP11B2
enzymes in adrenal glands [ J]. Nuclear Medicine and Biology,
2018,68-69:14-21.

[15]Naruse M, Umakoshi H, Tsuiki M, et al. The latest developments
of functional molecular imaging in the diagnosis of primary aldoste-
ronism[ J |. Hormone and Metabolic Research, 2017, 49 (12):
929-935.

ducing adenoma[ J]. Hypertension, 2!
[18]Ding J, Zhang Y, Wen J,et al.

[19]Hu J, Xu T, Shen ium-68 pentixafor pos-

itron emission tom ography for subtyping diag-

aldosteToni, J]. JAMA Netw Open, 2023, 6

ing C, et al. Functional nodules in primary
tification of CXCR4 expression with 68 Ga-pentix-
Eur Radiol ,2023,33(2) :996-1003.

ang Y, Niu W, Zheng F, et al. Identifying unilateral disease in

Chinese patients with primary aldosteronism by using a modified pre-

diction score [ J ]. Journal of Hypertension, 2017, 35 (12):
2486-2492.

[23 ] Kobayashi H, Abe M, Soma M, et al. Development and validation
of subtype prediction scores for theworkup of primary aldosteronism
[J]. Journal of Hypertension, 2018, 36(11) ; 2269-2276.

[24 ] Elisabeth N, Stella M, Winston Z, et al. Predicting bilateral sub-
types of primary aldosteronism without adrenal vein sampling; a sys-
tematic review and meta-analysis [ J ]. J Clin Endocrinol Metab,
2024, 109(2) , 837-855.

[25]Ahmed A, Cowley D, Wolley M, et al. Seated saline suppression
testing for the diagnosis of primary aldosteronism: a preliminary
study[ J].J Clin Endocrinol Metab, 2014, 99(8) . 2745-2753.

[26]Lau J, Sze W, Reznek R, et al. A prospective evaluation of
postural stimulation testing, computed tomography and adrenal vein
sampling in the differential diagnosis of primary aldosteronism|[ ]J].
Clinical Endocrinology, 2012, 76(2) ; 182-188.

[27]Sonoyama T, Sone M, Miyashita K, et al. Significance of adreno-
corticotropin stimulation test in the diagnosis of an aldosterone-pro-
ducing adenoma [ J]. J Clin Endocrinol Metab, 2011, 96 (9):
2771-2778.

[28]Jiang Y, Zhang C, Wang W, et al. Diagnostic value of ACTH stim-
ulation test in determining the subtypes of primary aldosteronism
[J].J Clin Endocrinol Metab, 2015, 100(5) ; 1837-1844.

[29]Stowasser M, Ahmed A, Cowley D, et al. Comparison of seated
with recumbent saline suppression testing for the diagnosis of primary
aldosteronism[ J ]. J Clin Endocrinol Metab, 2018, 103 (11):
4113-4124.



