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Primary aldosteronism: Progress in new confirmatory tests
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[ Abstract]Confirmatory tests are of vital importance in the diagnosis of primary aldosteronism (PA). Currently,the guideline does not
explicitly recommend which confirmatory test is the most optimal one,and the classical ones commonly used in clinical practice still
have their own shortcomings,which need to be further improved. Many studies have proposed modified or other new confirmatory
tests,such as seated saline suppression test,losarton suppression test, furosemide upright test, fludrocortisone—dexamethasone suppres—
sion test, dexamethasone—captopril-valsartan test. The progress in these new confirmatory tests is reviewed in this paper.

[Key words ]primary aldosteronism;new confirmatory test; progress ; diagnostic performance ; renin—angiotensin—aldosterone system

JE g P 186 B 184 Z28E (primary aldosteronism , PA) faj #% i
PEEAE | E I A 43 I v I i 3 1) T 2K A o Il AT
i 5%~10%,, FHEEF R &1 5 1L (essential hypertension,
EH), PA Jf A0 0B S5 10 T A XU ) e 1 v, A0 v
iz 2 oCH -, BATIZW PA &2 A A AT
B AR 4 361 3 56 (fludrocortisone suppression test, FST) | R 5%
401 32 38 (captopril challenge test, CCT) | 7K 17 1 12 35;
(saline infusion test,SIT B recumbent saline suppression test,
RSST) , I iRl 71 17 & 56 (oral sodium loading, OSL) 4§ | {H$&
R ARHMEAEM R 121800 B o 3R A0S A etk — 2P
R0,

EBENE: 3 &, Email ; 1422676757@qq.com,
BESC 7 ) W 4 AR
BEEE: ¥ &, Email: luorongy@163.com,
HETH: BR aAKFFALSTHRA (%5 81670785 ,81800701)
258 H AR : hitp://kns.cnkinet/kems/detail/50.1046.R.20190603.1535.018 himl
(2019-06-03)

PS5 37 ARy S fog b TSR 12 (E T AT
U E AR ML | IR A XU, PR o AR A T, 400 1) 2 O
DR SRR, SRR A FESRINRIC X K
MPEEORE R TR 12 N SR R SIT Y HERf 7T
TEZ BT A B BAIE , (R ™ B I O I REAN 2 ™
RBP4 R R R B2 BRP, HOG T SIT 28 PA B9VI AL,
ANFE B FEHUG Z IR d A7 A 22 520 CCT 24 H 5 THAE,
2RI 2 TF R, (H A2 W AR 0220 OSL K i
IR B BAE T Z R R 24 h JRISCEANE LT RIS A T
iy, T FE A R L AP, BRAD LR 2 L i2 1A 56, 22100
WFFEAR T TR BRI T 58 , AR SOR T I S8 R 121406
(77 S A B A

1 B BE—H2IAE

1.1 A 3K i 473K 55 (SSST)
Stowasser Z5P7E 2014 AR PR T T — i) L0 5T, 12 0F 5T



— 1648 —

BRERKFZER 2019 £55 44 E5 12 8 ( Journal of Chongging Medical University 2019.Vol.44 No.12 )

XF 31 BI5EE T FST R, HEBENLIIT S5 /5 52 RSST.,
SSST(Wi# /ARG 2 J&) , J5 2 o 3L A B LR CT,
B I AR K BUAL (adrenal venous sampling, AVS) 45 3E—25 43
FUZWT, FST 5 I3 & B ¥ B2 (plasma aldosterone concen—
tration , PAC) R AN HI E] 165 pmol/L(6 ng/dL) LA LW J5{
9iE (23 1) s 'R ZBRAM (3 A1) 5 R 5 4 K Il 2% p e T v ok
B RRALR, AT BH M sl B P45 S0 5 kg “ANHff ™ (5 461, 5
A 1 BT AVS TIE B A7 [ B O340, 8509 R PA)
WIS 24 6] PA S350 (8 B RAMIEAS 11 B AE |
5 B WAL, 23 7] 4 (95.8%)SSST 45 S FH 44, RSST
PR 8 151(33.3%) . RSST 12 T 1 Bl As 43 11
BIXUMEAE | LS 4 B E WA B . SSST &5 RSST 1)
LR B ZE03 30 4.2% 70.8%(P=0.000) , SSST £ 10 4]
A JE RN RY PA 34 R B (RSST 1 7 BIBHYE ), 7F 14 51
PRAL A PA A5 13 I BHPE (RSST HRA 1 BiIBH ), 255%
T FEI2 W PA RRIUSAE Dy T, SSST BH A T RSST, Ji
SEARNLR TN PA B . IRALEON B PA FREAEATER K B
oS0 I SR ERCA A7, Y 2R — 1 A 7k 3R - P (1 3R 6 (venin—
angiotensin—aldosterone system, RAAS ) AHX 5 iy BK , A 1+
B, 1 R T 43 MR P 0] . 172 PA R AE B AL (A
A AN ) s RS T ] 7K S o BEM 7 B T 7K T, 22 387 RSST 7T filg
SIS — oy SRS RN I PA B2,

IR SAFAEREA T/ N B IFAE 2 T OB S5 G . T
FST BIHRHERR PA &AL 3 4], 2 FhEhoK 61 Al B2 7 PA (94
SMETCIRVTAL  JCTEE— P AT T U 2R TAE R (re—
ceiver—operating characteristic curves, ROC)Z3M7, A T HEX
— SIS SRR I BATE LA 5 T RE A e — 2 A
98, T 2018 A& 3 THIFELE R, ITHF5E a0 A 100 15
563 T FST SSST RSST HEE , I 8 BIAEATHMIE AR L)
BRATT MRG58 T _Lidei2idss ., FST 120 PA 73 4,
B4h PA 18 51, 45 S AHAE 17 0] (BEJS 0 AVS IES2H T 4
18] 58 5 A7 1 ) BN O 352 0 ), S W 12 W PA JR
77 (28 5 AMGEAE 40 B XUMEAE | 8 1 KA 2 4T 1 )
B RRYIBR ARG ) . FEE ROC 2k, SSST \RSST Ji7 PAC
TV 162 pmol/L 106 pmol/L I, Fi & i th £ T
T (area under curve, AUC) B i T J5 # (0.96 vs. 0.80,P<
0.01);SSST RSST 12 Wi R 431K 87.0% 37.7%(P=0.000)
RN 94.4% , T 28 B HN PA S35 rh SSST RSST FH
PEZAY P 92.8% 67.9%( P<0.05) ; 7F 40 I3 PA g3 h
SR 85% 20% (P=0.000) ; SSST i2 Mt PA &5 H AN 2 4 1X
3BI(RSST 9 ), WFoE &M, SSST ZEi2 W PA L#E L)
RSST EA 5 & B AUt , (UL os th B4 —Su R R, 471 4
MR IT A AT 75 5 H AR R AU | {H FST R FE PA
RRFAL 18 B IRIARE ST T 45 S T REAS KB, SR AAS
A7 INAY 2, SSST 7E12 W PA (1 SUREI: 7 T MR A B A 3,

RS RSST, Z i3 (W FF38 T4 il b Rt rh T LBy
H AT AN 5L /M SEAT Sy s AR TR A BB FST
SN 5 TS50, A RAT A RSST M,

SSST J5 ¥k : EAR A7 30 min Ji5 FFIRTAEAEHER K (2 L, A
FLR 8.00 FFHIRHITE 4 h o5 IR g B A 47 1K
IRHTJE M E PAC 113 B 2V E (plasma renin concentration,
PRC) ML 3% 57 S Sl 8 . 7ext 31 B g A T A w) 25 ik 5
o RIS S PAC Y58 165 pmol/L (1K SSST 5 FST i3 5
PAC E 4 RS, W2 W b) G AR R RSST J5 PAC 2
W) 5ok 140 pmol/L) ,

1.2 &) 3adpH) X3 (losarton suppression test, LST)

CCT BEE SR 2 A AR PA B2k > —s0226  fy
BTk E I 32 B 7 (angiotensin—11 receptor blockers ,
ARBs) 5 i 45 % 5K 2 §% {L B 1) 1l 71 (angiotensin—converting
enzyme inhibitor, ACED) #J n] #Il ] RAAS &%t ,{H ARBs 1£ )5
FERE 1A 2 o D . A BFFE R ARBs A 1L ACEL
RET ST HIBH I RAAS R4, FEJR AR B35 ARBs 521
P [ i 5 2% H {8 (aldosterone —to—renin ratio, ARR) 28 1k H;
ACEI J5 1) ARR AL TTHI 21 Wu S5I7E 2009 4E LR T —
TR S Xt S 9T, BRR T LST 2K PA WO, OF 5
CCT A7 T He# . RSN 135 (il e 2k 2 d 43 Bl 52 3
CCT J% LST, S B 1.5 3 SIT iabIe A 1 [ R 09 1) 32 450
(585 PAC>10 ng/dL S PHE) s BT A PA SEATHE LR CT
SRR AR - S TR AN B W3 — 20 5838 AVS i
HIEA AR S5 BB Y P TR — R B L R 1, BZA 71 R
FZWh PA, AL 4G 47 {5 %[5 B985 (aldosterone—producing
adenoma , APA ) DL F 24 5l 55 % 14 T [ R 34 22 4E (idiopathic
adrenal hyperplasia,THA) . BT EH B &5 39 4] PA £33 (20
] THA, 19 5] APA) ¥5E3& T SIT,29 il FH 583 T AVS(3
5 EH, 16 5 THA 10 {5 APA) ; 76 9391 (39 + 17) 4> H K9 BE V5
W40 B B E TEAT T B BRVIBR AR KRS SRk 37 14
APA 3 ] THA) . fELA CCT LST Ji5 ARR>35(ng/dL)/(ng/mL/h)
WIS, B ROC R R foR gt 24225 1 LU
CCT . LST J& PAC 43 16.3 ng/dL.23.8 ng/dL 1 K2 Wi i)
B JE#H AUCIETFRTE , B FESIT# 225 (AUC pppn
vs. AUC 53m=0.744 vs. 0.829, P=0.038) ; /£ LRI 5 ARR>35
(ng/dL)/(ng/mL/h) & PAC>10 ng/dL(>277 pmol/L) HEEA 2
bR AERT , CCT 5 LST 2 WrRe = 143531124 89.1% .93.8%
R 2> B 66.2% (84.5% 5 2 Wi A R 4> B ok
77.4% .889%, H LST H—ZHALT CCT, Wi Mc Nemar’s £
Yook WAA 22 57 ¥ 2, PR LRI A i Wb, A
T CCT,LST 2 PA MERAMESE =, ANl , Y 3 1
BRIKF-<3.8 mmol/L A, LST FLA5 5 155 () BA 14 T I A LA B &b
PA, AN, 24 LL LST J5 ARR>60 4 5 I T 3643 IX 432
APA THA , JCRHM:TRINAE 5 I TOAE 535k 82% 57%., 1%



BERERKZEZER 2019 £55 44 B 12 # ( Journal of Chongging Medical University 2019.Vol.44 No.12 )

— 1649 —

WFIEHE T LST FEi2 W PA J7 T HA B Wk Re (R ik =
S H Az MR 1) 22 H D 5T ASSHIEHS2 WA, 1 HL
TG F I 5 % T TR0 2 SR P PSS B , T AT SR W A
% ER I A I 5 f 2 S ek PR A SR FLUED , I 76 B
PRAZ G TR, 3 AT BEXIFIT 4 A — il

T LIRBISE  IZ A Wu 557 2014 42 AR T —T00%
60 1] 50 % LI b ABESSER T LST Ko CCT (FFBEIEL /4P,
LIRS PAC i2H7 PA #97 ROC 45, AUC pieuq vs.
AUC 40=0.87 vs. 0.94, P=0.02; £ LI E )5 ARR>35 (ng/dL)/
(ng/ml/h) 5 PAC>10 ng/dl. NERAHRUERT, CCTSLST ()2 Wr
SV 82.76% . 93.10% 5 HUBE 2 5 77.42% |
87.10% ; L Wi HER 144351~ 80.0% .90.0% , H. Mc Nemar’s
K R 2 W2 S0 (P=1.00), R FZHT PA
PO EAR Y, RIS A 55N, R ] G A7 A —
TE VERR R A , T B — VPTG (X T4 A DL
KA H 32 ACET 252510387 A1 81 1k 3% 78 % LST nl fig
FFRERE, FAAN, B VD TR L R T R
Gy NS | I A 1 K e 3 — 55 5L

LST 7k R AR Z2 /0 10 min S5l (5 1 900 i 5E
SEERAKOT ) s Fu Vil Y sh B RS 2 YR, 55 2 YR b
EIRZEVP 50 mg J5 2 h (50 me ZVPHETE L3¢ ik 7 1A 04
fEIFR] NS 1.5 h), W5 PAC L2 B E G PE (plasma renin
activity, PRA), 7144 ARR, ARR>35 (ng/dL)/(ng/mL/h) HPAC>
10 ng/dL(>277 pmol/L) B A BHE
1.3 vk K F 424K (FUT)

W SR 2ot 1) /N R TR SO Nav CLEE i, 5%
Wi PRI A , Ao PR AR N 5 1 75 0/ B . Na BRI B
A3 BT RAAS FR G0, RIS Sz AvA v I3 5 2R FEIE
NEZ BRI SE I, 1hi A R R 1 B A
TR S 2430, B 2 M, B T LSl ol
P, B R B ] O AL, FUT 46 H ARSI 2% 25 LN
Ik o HE i PP N PA B2 R 56 22—, R S5
PR

H 7R Nanba %5 2012 4 & 2 i) — 30 [m] B PEGF 5T 04T PEA
T FUT.CCT.SIT 2 Wi BERY, iZiF 78 XT 120 1] ARR i £
FEVE A e LS AR EAT 12041, A 4R iy 120 i G 523 T
CCT FUT SIT H:rp 2= /0 1 Wiafi2 i ;A A 57 Bl
3 WHIS IR 252, A B 4157 T AVS B |
PR SBAR AN () B LR TR S BLZ Wk LN /AUN PAIHA C
A, S5R BN, CCT [ FUT BIPEM B EAE A b5
86% 87% ;1% B 4AH 14 Y 88% ; 1E C H /3 3l  96% 94%
3 2l SIT FEHE R P o L9134 <65% , W AR T CCT 5 FUT
(¥ P<0.01), AFFEHEN W H CCT 5 FUT Hip—I0fi12 1856
JELLZ W PA A F FUT FRAERI R, SEFR I CCT
T FUT, FUT fAAE8 05 25 Ui AR BI M AE I = A G (1 B

SR I A5V EAS SR DR b et 1 A5 424 e XS 11
JEE B RERE AL T, LUK T Rt FUT 5RO R H 10 i8R
L NGRERATIZ IR, ISR S H A, BIFHERT
WErE 2O A R TAEHABRAEA AR ht— P ik |

H A Moriya Z#7E 2016 4 & K11 1 HIEF PA 4 AL2 W
PIRTFSEH, 76 fil PA JRE 568 T SIT.CCT . FUT ,AST(ACTH
PR, A ST FR AT ] T I A3 B2 W) Horp SIT
CCT FUT PEMER2:510 65.8% (50/76) (84.2% (64/76) .85.5%
(65/76), %5 FUT 55 CCT 2 Wr PA M {ERTRERTY, (H
WY EERITIY S PA 23 RIS, 85 R 3RR FUT 17250112
Wrrh B SUANK . PA BT AE T 2 1123 AUS KT, 720
BHISIAER “BH12 " PA Jr i, VEE RRARS L 45 T8 121
RS 22 5, FUT 1 RR2IR, 21 PA M DA
frift— P RR

FUT 7k B AR RN 2 /0 30 min, il 1 0 72 3 28
PRA, B/ T 40 mg WEFEAK  ORAF BN AL 2 h 5 ARACH i U
%€ PRA, FUT J&5 PRA T 2 ng/(mL-h) A FHPE,

2 EAWmISHE

2.1 BET AR RN 4] 3K 36 (FDST)

H1 T FST 55012 1050 A BIF 5T 35 A B DAl 5 28 060 1 []
R AE BEVE T, R % 58 31 ACTH o8 [ R 4 I 32 1 i
PRI AE FST LAl b A ZE KA , AU 5 2R | IR
il ACTH Z08/™, Gouli 55— 503 1% HEAF AN AT 180
5] EH J 3 (28 CT 34 44 0145 LRI, 136 B0 )
o 72 T E R B AR CT 255 R WA & i 2k
WTE 125835 FDST(CH T IHBR NI ACTH (5200, 7E 25 3
FST B 5 1 d il 1 mg HUZERMY ) . B AT S 20 e T
PAC PRC, 3145 ARR, X LU Z BRI ST TR E 1Y PA B0
RN 4.6%~16.6% ,3ZHFFE LA FDST i PAC ¥4 74 pmol/L Fl
ARR ¥ &5 32 (pmol/L)/(mU/L) N BEAFEFRAT, 180 491 =5 1ML )i
BFE A 56 BIRIESAF RS IR 525 [ 25000, B PA (A8
JPIRIR 31% ; Xof R E B PR 533 100% ,98%

BifiJ5 Papanastasiou 55 7F M HERH T HEAT Y 1 I50 A8 {4 Ak
FEARIAR FE 327 FIH5E T FDST (5 L i, AR RE
BYBEA 2 WbRIE  PA R RIA 28.7%, X /R FDST 7£i2
Wt PA B RLT- i ELA A v (A RO, b SR 1) 1o A 1
TV ACTH 0N, A JIsi 7 4 670 XoF 28 3T 7] 730 74 410 1)
YERT 20t PA BURRE RSt T 2 Wk e e Al AT AL
K NFEPAFEN T Sk, H5RN, EWEA S FST AH[H
AN AR I N A B BB HE 55 | Xt S5 i A 00 AR I
IR EIFJEZIR



— 1650 —

BRERKFZER 2019 £55 44 E5 12 8 ( Journal of Chongging Medical University 2019.Vol.44 No.12 )

22 HERA-TFEA -4 39X 8 (DCVT)

F T RIS R PR BB FENTFE S AL | Tsiavos
SRR — T IR RIS W0 K12 M AR T 3258 13l 4
PR ) 24540 (b ZEAA RHEE A ATVD ) I RAAS R4E,
HEBR A T AR T R 11 A B A A B4 108 6] (7T TR 43
BRBEAERFE R, RFEEF](60~90 min PEF50) H T-H0
il I A K R L AL (ACE ) TE 1 VD40 (X AT-1 Z K5 A
I3 ) TEZ KT G TR A% 1) L7 55 SR 3R TG, b FE KA
Pl ACTH 80, ZWFFE 4T 148 il i JE R E 8 5635 T
FDST 5 DCVT(2 Wizl 43 58 i, A b 270 7~13 d),
LI FDST AL Wiksife , s 242 W7 PA 45 1 (Hi 4 55 FDST
FFIE |, (H 2208 P R AR R BTG JS R R, LT e
9 PA) &M= % 103 4, ffiFH ROC 43#1, FDST i85
ARR Y558 0.9 (ng/dL)/(wU/mL) , 287 PA S5UEPE S R S5
53R 91% . 100% ; DCVT 358 5 ARR Y83k 0.32 (ng/dL)/
(wU/mL) , Xof [ P SRR 2 R SRt 43 98% ,89% ; DCV Tt
)5 PAC Y15k 3 ng/dL B, 6 7 A80R R4 S 0 1 o
100% .82% ., 44 W FH DCVT J5 %) ARR Y145 0.3 (ng/dL)/
(WU/mL) 5 PAC ¥ 5 3 ng/dL(85 pmol/L)iX 2 MEH5RMT, 2
TR SRR 43 R 98% ,1009% ., DCVT A g —Fhigi i
MR T2 1, A RNA Rl 5 TR,
5 FDST A0 A B R 2 W 5, )iz i TR sy T
RN PA B2, FE 2 ] AR — T 2 -2 i e, Bt
“Tiidr w012 AL E Y A TR B — U, B R BIRER
TS R 4300, ST 2 30 FDST ] B R#{I% EH &1
ML #A7KF 1i DCVT JLF- AR 51 i #f BEAS, R mi% & EH &
H MR TEE T PA A A KO- TC A S 5 m  SR AR AL
LML, B R = 2 ks iF 8 45 R T 2
EANPN LIPS L 8
23 ARANARAR )G iR KRR (SH4h RAT)

Stokes %5 [T 48 HY 7 BRAR A B2 50 17 24 2 AT i
A AL E BRI, g T LA R 1 0] RAAT T AR AT 0 B R R
F o B PBEHLAT TEE [ EARSE 1) (T 4 IMRE 35 08155 i e
SBHF T LR BARIZF K H KR A SR AL Stk
i PA IIREVEH . i R o B 25 SRR
KRR A 0777 0 DR 1 - 7T BB A B A I
RS R Pkt AT AT PRI IR . AL AT, Bravo
I — TR G AL R 2R B R IR A s, AR B
BIZFJE IESE 3 d7E 4 h NEEA 0.9%EH R K (25 mlske),
PRI I B 26 B R AR, 85 5 oot PA B2 W R AR
ik 96%,

BIREE A A EERT, ELIZWT PA BURKEEI A — B T o —
SIT, B4 AT BRI AFEIF T B e 2K 25 I
MR KR AR R0 7T F X A B S 4R Ae o RIS
PRI AR, DIRE R SE BRI F B, I AN T

I

3 N

HRrH R 2 PA 8021856, 76 R % 558 ] &
P E¥SA 2R, B GRE e siiE s g X Fifig
IR PR 2T B MONE AR 206 a0 YT K
MR R LA HIED, B AR DI IS 13 s 2
BRI St F 2 ) BT, 42 R R 2 e H T2
IBr PA JEIPAL HALBE , 4140 FDST, 51545089 FST AH L, Hb %€
KRS 5IE T ACTH R, g 45 T A R il &
SSST A LT RSST, Hi2Wr PA 5458 I 4w | ELERH A9k
BTS2k AT RE AT, A BAE B B2 IR AU B2 4k SR nl
S, IR R AT REE B IR 2 RGP IS RS X5 R R
SR LA K B 7 B IR R E 98 A R B IR, 3540 SSST \DCVT 4§
BIEHSWHRES S HAZ K PA WA 75 TE0E B &
MIAALAE HRTROBFSE Fp R B T 5 2 050250 H 24 1912
Wk hg , 1 FLELAS RAFR AT 32 1 5 FHA T4 (i A5 il
— 5,

Z % x #

[1] Papanastasiou L,Markou A Pappa T, et al. Primary aldosteronism
in hypertensive patients: clinical implications and target therapy[J]. Eur
J Clin Invest,2014,44(8) . 697-706.

[2] Mysliwiec J,Zukowski L,Grodzka A, et al. Diagnostics of primary
aldosteronism:is obligatory use of confirmatory tests justified?[J]. J Renin
Angiotensin Aldosterone Syst,2012,13(3):367-371.

[3] Funder JW,Carey RM,Mantero F,et al. The management of pri—
mary aldosteronism:case detection,diagnosis,and treatment:an en—
docrine society clinical practice guideline[J]. J Clin Endocrinol Metab,
2016,101(5):1889-1916.

[4] Sabbadin C,Fallo F. Hyperaldosteronism:screening and diagnostic
tests[J]. High Blood Press Cardiovasc Prev,2016,23(2):69-72.

[5] Vilela LAP, Almeida MQ. Diagnosis and management of primary
aldosteronism(J]. Arch Endocrinol Metab,2017,61(3):305-312.

[6] Mulatero P,Monticone S, Bertello C,et al. Long—term cardio— and
cerebrovascular events in patients with primary aldosteronism(J]. J Clin
Endocrinol Metah,2013,98(12) :4826-4833.

[7] Stowasser M, Gordon RD. Primary Aldosteronism changing defini—
tions and new concepts of physiology and pathophysiology both inside
and outside the kidney[]]. Physiol Rev,2016,96(4):1384-1327.

[8] Giacchetti G,Mulatero P, Mantero F et al. Primary aldosteronism,
a major form of low renin hypertension:from screening to diagnosis[J].
Trends Endocrinol Metab,2008,19(3):104-108.

[9] Pucci G,Monticone S, Agabiti Rosei C,et al. Diagnosis of primary



BERERKZEZER 2019 £55 44 B 12 # ( Journal of Chongging Medical University 2019.Vol.44 No.12 )

— 1651 —

aldosteronism in the hypertension specialist centers in Italy:a national
survey[J]. Journal of Human Hypertension,2018,32(11).745-751.

[10] Reznik Y,Amar L, Tabarin A. SFE/SFHTA/AFCE consensus on
primary aldosteronism, part 3:Confirmatory testing[J]. Ann Endocrinol
(Paris),2016,77(3) :202-207.

[11] Farrugia FA,Zavras N,Martikos G,et al. A short review of pri—
mary aldosteronism in a question and answer fashion[J]. Endocr Regul,
2018,52(1):27-40.

[12] Galati SJ,Cheesman KC,Springer—Miller R, et al. Prevelence of
primary aldosteronism in an urban hypertensive population[J]. Endocr
Pract,2016,22(11) : 1296-1302.

[13] Galati SJ. Primary aldosteronism:challenges in diagnosis and man—
agement|J]. Endocrinol Metab Clin North Am,2015,44(2):355-369.
[14] Wu S,Yang J,Hu J,et al. Confirmatory tests for the diagnosis of
primary aldosteronism:a systematic review and meta—analysis[]J]. Clin
Endocrinol (Oxf),2019[Epub ahead of print]. DOI:10.1111/cen.13943.
[15] Song Y,Yang S,He W, et al. Confirmatory tests for the diagnosis
of primary aldosteronism a prospective diagnostic accuracy study [J]. Hy—
pertension,2018,71(1).118-114.

[16] Meng X,Li Y,Wang X, et al. Evaluation of the saline infusion test
and the captopril challenge test in Chinese patients with primary aldos—
teronism[J]. J Clin Endocrinol Metab,2018,103(3):853-860.

[17] Giacchetti G,Ronconi V,Lucarelli G, et al. Analysis of screening
and confirmatory tests in the diagnosis of primary aldosteronism:need
for a standardized protocol[]]. J Hypertens,2006,24(4) :737-745.

[18] Rossi GP,Belfiore A,Bernini G,et al. Comparison of the capto—
pril and the saline infusion test for excluding aldosterone —producing
adenoma[J]. Hypertension,2007,50(2) :424-431.

[19] Lyons DF,Kem DC,Brown RD,et al. Single dose captopril as a
diagnostic test for primary aldosteronism[J]. J Clin Endocrinol Metab,
1983,57(5) :892-896.

[20] Westerdahl C,Bergenfelz A ,lsaksson A,et al. Captopril suppres—
sion; limitations for confirmation of primary aldosteronism[J]. J Renin
Angiotensin Aldosterone Syst,2011,12(3):326-332.

[21]  Mulatero P,Bertello C,Garrone C,et al. Captopril test can give
misleading results in patients with suspect primary aldosteronism|]].
Hypertension, 2007, 50(2) : €26-27.

[22] Ahmed AH,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.

[23] Stowasser M, Ahmed A,Guo Z,et al. Can screening and confirma—
tory testing in the management of patients with primary aldosteronism
be improved?[J]. Horm Metab Res,2017,49(12):915-921.

[24] Stowasser M, Ahmed AH,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.

[25] Kim JH,Park KS,Hong AR, et al. Diagnostic role of captopril chal—-
lenge test in korean subjects with high aldosterone—to—renin ratios|J].
Endocrinol Metab(Seoul) ,2016,31(2) : 277-283.
[26] Agharazii M, Douville P, Grose JH, et al. Captopril suppression
versus salt loading in confirming primary aldosteronism(J]. Hypertension,
2001,37(6) ; 1440-1443.
[27] Mulatero P,Rabbia F,Milan A,et al. Drug effects on aldosterone
/plasma renin activity ratio in primary aldosteronism[J]. Hypertension,
2002,40(6) : 897-902.
[28] Wu VC,Chang HW,Liu KL, et al. Primary aldosteronism: diag—
nostic accuracy of the losartan and captopril tests[J]. Am J Hypertens,
2009,22(8):821-827.
[29] Kuo CC,Balakrishnan P,Hsein YC,et al. The value of losartan
suppression test in the confirmatory diagnosis of primary aldosteronism
in patients over 50 years old[J]. ] Renin Angiotensin Aldosterone Syst,
2014,16(3) : 587-598.
[30] Nishikawa T,Omura M,Satoh F,et al. Guidelines for the diagno
sis and treatment of primary aldosteronism——the Japan Endocrine Soci—
ety 2009[J]. Endocr J,2011,58(9):711-721.
[31] Nanba K,Tamanaha T,Nakao K,et al. Confirmatory testing in pri—
mary aldosteronism|[J]. J Clin Endocrinol Metab,2012,97 (5):1688 -
1694.
[32] Jiang Y,Zhang C,Wang W, et al. Diagnostic value of ACTH
stimulation test in determining the subtypes of primary aldosteronism
[J]. J Clin Endocrinol Metab,2015,100(5) :1837-1844.
[33] Moriya A, Yamamoto M, Kobayashi S,et al. ACTH stimulation
test and computed tomography are useful for differentiating the subtype
of primary aldosteronism[J]. Endocr J,2017,64(1) :65-73.
[34] Gouli A, Kaltsas G,Tzonou A, et al. High prevalence of au-
tonomous aldosterone secretion among patients with essential hyperten—
sionfJ]. Eur J Clin Tnvest,2011,41(11):1227-1236.
[35] Papanastasiou L,Markou A,Pappa T,et al. Primary aldosteronism
in hypertensive patients:clinical implications and target therapy[J]. Eur
J Clin Invest,2014,44(8) : 697-706.
[36] Tsiavos V,Markou A ,Papanastasiou L, et al. A new highly sensi—
tive and specific overnight combined screening and diagnostic test for
primary aldosteronism[J]. Eur J Endocrinol,2016,175(1):21-28.
[37] Stokes GS,Monaghan JC,Mennie BA. Use of an intravenous sodium
load in screening for primary hyperaldosteronism[J]. Aust NZ J Med,
1984,14(3):201-207.
[38] Bravo EL,Tarazi RC,Dustan HP,et al. The changing clinical
spectrum of primary aldosteronism[J]. Am J Med, 1983,74(4).641—
651.
[39] Stowasser M. Update in primary aldosteronism|[J]. J Clin En—
docrinol Metab,2015,100(1):1-10.

(WAERE . HAL)



