e 508 2021 6 29 6 Chin J] Hypertens, June 2021, Vol. 29 No. 6
Y
) 830001
(primary aldosteronism, pathic hyperaldosteronism,IHA) ;
PA) , . PA
\ , N . . s CT
, 50%, PA ,
. ) , N 1 PA
9 ’ PA ’
. 1%,
, PA , 40 PA 10
258 L77 . 352 :PA 5%~13%,
205 N : PA
1.33,1.53 229 B, R PA
PA EAN 2 10, 7%, 1.2.3 PA
el PA 2%.8%  13%',
( D 17% ~ 23 %5, §
, (plasma renin activity, PRA)<CL 0 pg/(L « h) ]
,  PA 56. 3%, (K" <3, 7 mmol/L)
( N N . 28 1%, 42 %187,
) . 1996,
, PA , ,
. PA :PA
, , PA 3 2% ~
, PA . 12. 7%, 1% ~30%"%1, PA
s 2
, o PA el ] APA
1:PA 4% ~13%, IHA , , .
. . . 3 PA
o (aldosterone-pro- PA 20~60 ,
ducing adenoma, APA) . (idio- , ,
doi:10. 16439/j. issn. 1673-7245. 2021. 06. 003 . PA ,
40 %!’30*31—\ ; . . ,
(2019PT330003)

, E-mail:Inanfang2010(@sina. com



+ 509 -

2021 6 29 6  ChinJ Hypertens, June 2021, Vol. 29 No. 6
N , CT
o PA , 25% ~50%% >1. 0 cm s
CT =6 mm , <6 mm o
1 PA
%0
APA 30~35 : KCNJ5 (34% ~ 77%), CACNA1D (3. 1% ~ 21. 0%), ATP1A1
(2.4%~17.0%) . ATP2B3(0. 6% ~4.0%) .CTNNBI(2. 1% ~5. 1%)[2227]
THA 60~65 o :CACNA1D(38% ~58%) . KCNJ5(1% ~
8 )M 2]
FH
GRA,FH-T <1 CYP11B1/CYP11B2
FH-1I <6 CLCN2
FH-1I <1 KCNJ5
FH-IV <0.1 CACNAIH
2~3
<1
<o0.1
:PA, ;APA., ;THA., ;FH. ;GRA,
. IHA
4 PA 1@
2:OPA . ( <40 );® PA;
; PA © 10, <40
) (aldosterone to re- .
nin ratio, ARR) ,
20~30 (ng/dL)/[pg/(L + h)] ARR - PARTERTRE XIS |
, ARR ™20 (ng/dL)/[(pg/(L + h)] NE: |M,g“{ e = T
PA . ®ARR . . poelil it BARR BEES | | tinetar
& | X ) HS A
: ’ o ¥ EAPARBR AT LHER |
PA . ’ S | PAE@E@M@TUJ A |
. | PARI S BIE IS B —— S AT HAVS |
PA, : PA. ; ARR: ;
( ) ; MRA ;AVS:
s 1 PA
PA « 7 ( YO 1D,
(familial hyperaldosteron- (341
ism,FH) . [18] [+5]
4.1 . [s51 [19] PA .
PA O 4.2 ARR .
10) 36 , 20~30 (ng/dL)/
150/100 mm Hg(1 mm Hg=0. 133 kPa) . [pg/(L+h)] ,
mU/L.ng/L ARR 2. 4~
3 ( ) 3.7.3.8~57( 2B
S ( ARR . . . .

N N



e 510 - 6 29 6 Chin J] Hypertens, June 2021, Vol. 29 No. 6
( 2), B
331 ,
(D ARR 2~6 3 ARR PA
( 2), ARR «
( . ) [37] ARR PA
CH (ng/dL)/[pg/(L » )] ) D)
(calcium channel blocker, CCB) ( <39 20. 4 100 90. 3
) o =60 25.0 95.2  69.0
:O > 1@ :ARR; sPA;
( 3)3(2) PA ,
;(3) 3 (4) 2h . , PA
15 min, 8:00—9.:00 . . ,
( PA
(2020 HHYE .
2 ARR 7 , ‘ (4wl
mg/}?ff? h] PEIFA[IEE(;IJ/ (mU/L) (ng/L) 4.3 3:0 (saline
(ng/dL> 2 s - s infusion test, SIT) (captopril chal-
30 95 37 5.7 lenge test,CCT) )
40 3.1 4.9 7.7 ; @SIT PA
(pmol/L) 750 60 91 144 s SIT (plas-
1000 80 122 192 ma aldosterone concentration, PAC) >10 ng/dL
:ARR: ;PRA. PA ; ©® SIT PAC
5~<10 ng/dL “
, . @
ARR o . .
(angiotensin converting enzyme inhibitor, ACEI)/ R :® R
(angiotensin receptor bloc- B
ker, ARB) ,CCB , ARR )
PA . . , PA,
. ; . B SIT CCTH, PA .
., PA , o 87%.95% . N .
ARR C 3, o
ARR , . . SIT.CCT
ARR ST « 5 HH,
) SIT,CCT PA e
o SIT PAC PA
; , Lo, (5~16 ng/dL)"*7, SIT  PAC>10 ng/dL
« 2, PA sl SIT
ARR PAC 5~<C10 ng/dL “ 7y
(442 ( . N N
. [l Cangiotensin [, CT )
Angll) , Angl PA, SIT
ACEI . 6 6 (pmol/L)/ sl
(pmol/L), 90 %, 93%., (6, 2016 SIT



2021 6 29 6 Chin J Hypertens, June 2021, Vol. 29 No. 6 e 511 -
PAC 6 ng/dL; N . PA
N (> 20 ng/dL> 0 1)
[33] ,
’ . b A o
4 PA
(
PFK [45] +1 ), 0~3 >2 12% PA ;
<Z3.5 mmol/L(+1 ), =3 60% PA N
pH >7.0(+1 )
PSS 16] 30~<60 (+3 ), —2~13 <4 PA 97%,
BMI<(25 kg/m?(+1 ), 99% ;
(=2 ), >9 100% ,
>3 (+3 ), PA,
=141 mmol/L(+2 ),
<3.5 mmol/L(+4 )
Nomogram sy 008,20 30,40 50 80 70 80 0 0 o 70y PA <10%, 92%
( y[H7l 5 % PA >21%. 6025+
~ 710 .
& — ——— — ——— %
52 50 48 46 444240 38 36 34 32 302826 (15 ), 3. 4 mmol/L(69 ).
MRS o0 35 305520 15 1
504540 3530252015 1.0 B /T )2
E555 75 2.0, 1.5, 3. 0 (mmol/L)
> ,_;,_l_,_l_.
ipHE g P (30 ),  pH6.0(10 ), 124
%%'q'“'\ﬁ 0 20 40 60 80 100 120 140 160 180 ’ PA 0.31. PA
—— T 319
PAL 2 01 020304050607 31%. PA.
:PA. ;BMI.
5 SIT CCT
[33.36]
SIT SIT PAC<5 ng/dL PA;SIT  PAC 5~<10 ng/dL PA,
;SIT  PAC>>10 ng/dL PA ; ;
CCT PAC >30%, PA 50 mg
CCT 2 hPAC 11 ng/dL 0. 90L471 ;
* 4, SIT. ;CCT ;PAC. ;PA. .
6 SIT PAC PA s QAVS .
) 5 @ <35 ’
SIT PAC PA 30 no/dl
%) %) > g/dL, N
162 pmol/L(5. 8 ng/dL) 2] 87 94 >1cm
12.9 ng/dL3] 86 95 .
106 1/L(3. 8 ng/dL)L52] 38 94
pmol, (_ ng/dL) 3 AVS PA , .
12. 0 ng/dLL3] 83 57
.SIT: ;PAC, .PA. ? ? ’
o PA
s CT
5 PA ( 2) o AVS
4.0 CT (ad- CT , CT PA
renal venous sampling, AVS) PA .
, CT , PA CT,
, AVS . 38 .



e 512 - 2021 6 29 6 Chin J] Hypertens, June 2021, Vol. 29 No. 6

950  PA . AVS »38% ;@
PA (CT ) ) ; Q@ FH-T FH-TI ;
;19% PA , N >1 cm
;4% o ;© <20
, PA PA AVS
AVSL% 57] 3 .
. JARR.PAC, CT (glucocorticoid-remediable aldosteronism, GRA) (FH-]),
PA, AVS 7l33.65]
AVS PA )
[58-60]
' ’ ° | HEPAT RS ENSLESR S |
-2(a retrospective anal- 1
N RE \AEg*ggi
ysis of the largest international registry of individual ARR(+) ! ngg’;%g} |
avs data, AVIS-2) :AVS l
80. 1%, PA 45 5%.41 8% ) S,
,19. 6% ( - R >20 ng/dL
‘ Vs | H MRAIZ 14477
) B e
AVS (40. 0%  30. 5%, P= - e
o H=35%. {230 ng/dL.
0. 027). AVS £ P— (LG, SR R
2] AVS ;% Z>1 cm A ESHNES
S
(adreno-cortico- i AVS(HEEFRE)
tropicchormone, ACTH) E@‘
. 40% ACTH )
ACTH AVS , MRAGETT | | B FRTIBRFEAR
ALTH : PA. H ARR
. . ACTH MRA, ;AVS;
[63-64] . 2 PA
AVS:D (2016 PA PR
7 AVS
AVS AVS
©) N . SIC (
;@ ACTH . ) o
+ ACTH SI>2.0 )
ACTH ,ACTH SI>3.0 ACTH =
) ACTH o N 2.0 ;s ACTH
2.6~4.0
:AVS. ;s ACTH: ;SI:
6 ;@ ,PA
5:DOPA . PA .
s N 6.1 PA
PA , . PA ,
(mineralcorticoid receptor antago- PA
nist, MRA) ) CCB.,ARB

10) , 6. 1.1 ,PA



2021 6 29 6 Chin J Hypertens, June 2021, Vol. 29 No. 6 « 513 -

Les] | AVS PA
APA ,CT
( N .
)
[67-69]
6. 12 IHA
PA s, MRA PA
. GRA(FH-1)
( 0.5~1 0 mg/d),
PA ,
/ [70]
MRA ( )
. (20 ~40 mg/d),
’ ( 3’\’
6h, 2 /d (50~100 mg/d, MRA),

6.2
PA

(§

(

b

PA, o
MRA , ,
JACEI/ARB
. ACEI/ARB
MRA PA .
6: D
10 . . ARR
36
PA o
: 2017
»
(primary aldosteronism surgery outcome, PASO),
)\ ( JARR)
( N . )

(71,

. 6
(PASO ),
PA , .
25 16 71 3%,
84, 4957,
:MRA PA
, MRA PRA<C
LO0pg/(Leh) PA .
. PRA>10 pg/(L+h
R , PRA
. PRA \
3 PRA
.MRA .
PA
(40 mg/d sl ,
PA , .
, >1.0 pg/(L+h) ARR
MRA .
1 PA /
2 ARR
3 PA
4 PA
1
B % & F R R
l

BEER. RAE. AHEFRE, ANE24 hRIFHET S,
HIR BN B ELRIT % (FR$H<25 mmol/24 h)

[
| ME PACKIE FrE M |

IE

!
EER. KEE || SEEW. 55% ||ty mEEm. FEE|

REHEE || #RMRERESE - INEMEERN R R R
PA EH - RREHE S RE
- B ERRAERIMET
[[-B#1LEEERZ
- Liddle IZE1E
BRRMEER HrREER | |- S5
DiE% %
! i1
S Batter | | 28 BWMS 2R
SAE | | BIESEEEERIRE
:PAC: ;PA ;EH:



e 514 - 2021 6 29 6 Chin J] Hypertens, June 2021, Vol. 29 No. 6
1 PA /
/
1 2020 Jowrnal of Hypertension :PA R
2 2020 Journal of Hypertension :PA
3 2020 International Jowrnal of Cardiology Hypertension 2020 PA
4 2020 ¢ » PA (2020 )
5 2018 PA Journal of the Formosan Medical Association PA
6 2016 Jowrnal of Clincial Endocrinology and Metabolism -PA .
7 2016 ¢ » PA
8 2016 . Annales dendocrinologie PA
9 2016 Endokrynologia Polska
10 2014 Hypertension PA
11 2011 European Journal of Endocrinology
12 2009 Endocrin Journal 2009 PA
13 2008 Journal of Clincial Endocrinology and Metabolism :PA
:PA. o
2 ARR
ARR )
B v vy A ) 2~14
( “a v vy ¢ ) 2~14
v v A ) 2~4
-4 o v ( ) 4~6
A o v ( ) 4~6
ACEI/ARB v A A v ( ) 2~4
CCB* -y A ¥ ( ) 2~4
v My R ) 2~4
v -4 ¥ ( )
4 - A )
150 mmol/L
A A4 v ( )
v I’ A )
v vy A )
- v r( )
A 4 v ( )
A 4 v ( )
A ) v ( )
:ARR: ; ARB: ; CCB: o ¥ s A ;>
A A R CCB  « .



2021 6 29 6 Chin J Hypertens, June 2021, Vol. 29 No. 6 « 515 -
3 PA
CCB 120 mg 1 /d s , S I
240 mg,2 /d. s
« 1~2 mg.1 / .
4 mg,1 / ,
8 mg
PA., ;CCB: .
4 PA
SIT . . PAC:
, , s 0.9% PAC<(5 ng/dL, PA;
, 21L.,4h ’ PAC 5~<C10 ng/dL, PA; PA
. PAC . . .
N N CT )
PAC=10 ng/dL PA,
CCT .RAS 1h . PAC =
, 30%. PA ; PAC/
. 25~50 mg ( PRA™>50 (ng/dL) /[ (pg/(L + h)]
ACELI, Ang T ) 1.2h
Angll , PAC,
PA ,
RAS .
:PA: ;SIT. ;CCT. ;RAS: ; ACEI. ;Ang | .
I ;Angll: I ;PAC: ;PRA. .
, ( )
) s ) s s ) ( )
. s , . ) ( ): (
( ) ) ( ), (
( ), ( ), ( ), (
), ( ), ) ( )
( 301 ). ( ( ) (
) ( ), ( ) ( ) (
¢ o« s €
P ), ( ) ¢ ) (
). ( o ) ¢ )y
). ( ). ( ) (
( ), : ( ) ( )
) (
) ) (
), ( ). ( [1] Monticone S, D"Ascenzo F, Moretti C, et al. Cardiovascular
events and target organ damage in primary aldosteronism com-
) ( ) ¢ pared with essential hypertension: a systematic review and meta-
) ( ) analysis[ ] ]. Lancet Diabetes Endocrinol,2018,6(1) ;41-50.
( ) [2] Sonino N, Tomba E, Genesia ML, et al. Psychological assess-
ment of primary aldosteronism: a controlled study[J]. ] Clin En-
( ) docrinol Metab,2011,96(6) : E878e83.



516 -

2021

29 6 Chin J Hypertens, June 2021, Vol. 29 No. 6

[3]

[4]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Vaidya A, Mulatero P, Baudrand R, et al. The expanding spec-
trum of primary aldosteronism: implications for diagnosis, patho-
genesis, and treatment[ J]. Endocr Rev,2018,39(6):1057-1088.
Liu P, Zhang S, Gao J, et al. Downregulated Serum 14, 15-ep-
oxyeicosatrienoic acid is associated with abdominal aortic calcifi-
cation in patients with primary aldosteronism[]]. Hypertension,
2018,71(4) :592-598.

Tuersun T, Luo Q. Zhang Z. et al. Abdominal aortic calcifica-
tion is more severe in unilateral primary aldosteronism patients
and is associated with elevated aldosterone and parathyroid hor-
mone levels[ J]. Hypertens Res,2020,43(12) :1413-1420.

Xu Z, Yang J, HuJ, et al. Primary aldosteronism in patients in
China with recently detected hypertension[]J]. ] Am Coll Cardiol,
2020,75(16):1913-1922.

Wang L, Li N, Yao X, et al. Detection of secondary causes and
coexisting diseases in hypertensive patients: OSA and PA are the
common causes associated with hypertension[]]. Biomed Res Int,
2017,2017.8295010.

Rossi GP, Bernini G, Caliumi C, et al. A prospective study of the
prevalence of primary aldosteronism in 1125 hypertensive patients
[J].J Am Coll Cardiol,2006,48(11) :2293-2300.

Ribeiro M]J, Figueiredo Neto JA, Memoria EV, et al. Prevalence
of primary hyperaldosteronism in a systemic arterial hypertension
league[ J]. Arquivos Brasileiros De Cardiologia, 2009, 92 (1) ;39-
45.

Hannemann A, Wallaschofski H. Prevalence of primary aldosteronism
in patient cohort and in population-based studies: a review of the
current literature[ J . Horm Metab Res,2012,44(3):157-162.
Monticone S, Burrello J, Tizzani D, et al. Prevalence and clinical
manifestations of primary aldosteronism encountered in primary
care practice[ J]. ] Am Coll Cardiol,2017.,69(14):1811-1820.
Strauch B, Zelinka T, Hampf M, et al. Prevalence of primary
hyperaldosteronism in moderate to severe hypertension in the
Central Europe region[J]. ] Hum Hypertens, 2003, 17 (5) ; 349~
352.

Calhoun DA, Nishizaka MK, Zaman MA, et al. Hyperaldoste-
ronism among black and white subjects with resistant hyperten-
sion[ J]. Hypertension,2002,40(6) ;892-896.

Douma S, Petidis K, Doumas M, et al. Prevalence of primary hy-
peraldosteronism in resistant hypertension: a retrospective obser-
vational study[J]. Lancet,2008,371(9628) :1921-1926.

Calhoun DA, Jones D, Textor S, et al. Resistant hypertension:
diagnosis, evaluation, and treatment. A scientific statement from
the American Heart Association professional education committee
of the council for high blood pressure research[ J]. Hypertension,
2008,51(6) :1403-1419.

Luo Q. Li N, Wang M, et al. Mild primary aldosteronism (PA)
followed by overt PA are possibly the most common forms of low
renin hypertension: a single-center retrospective study[J]. J] Hum
Hypertens,2020,34(9) :633-640.

Burrello J, Monticone S, Losano I, et al. Prevalence of hypokale~
mia and primary aldosteronism in 5 100 patients referred to a ter-
tiary hypertension unit [ J]. Hypertension, 2020, 75 (4): 1025~
1033.

Seccia TM, Letizia C, Muiesan ML, et al. Atrial fibrillation as

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

presenting sign of primary aldosteronism: results of the prospec-
tive appraisal on the prevalence of primary aldosteronism in hy-
pertensive (PAPPHY) study[J]. ] Hypertens,2020,38(2):332-
339.

Hu Y, Zhang J, Liu W, et al. Determining the prevalence of pri-
mary aldosteronism in patients with new-onset type 2 diabetes
and hypertension[ J]. ] Clin Endocrinol Metab, 2020, 105 (4) :
293.

Kayser SC, Dekkers T, Groenewoud HJ, et al. Study heteroge-
neity and estimation of prevalence of primary aldosteronism: a
systematic review and meta regression analysis[ J]. J Clin Endo-
crinol Metab,2016,101(7) :2826-2835.

Young WF. Diagnosis and treatment of primary aldosteronism:
practical clinical perspectives[ J]. J Intern Med, 2019, 285(2)
126-148.

Boulkroun S, Beuschlein F, Rossi GP. et al. Prevalence, clini-
cal, and molecular correlates of KCNJ5 mutations in primary al-
dosteronism[ J]. Hypertension,2012,59(3) :592-598.
Fernandes-Rosa, FL, Williams TA, Riester A, et al. Genetic
spectrum and clinical correlates of somatic mutations in aldoste-
rone-producing adenoma [ J ]. Hypertension. 2014, 64 (2): 354-
361.

Zheng FF, Zhu LM, Nie AF, et al. Clinical characteristics of so-
matic mutations in Chinese patients with aldosterone-producing
adenomal[ J]. Hypertension,2015,65(3) :622-628.

Lenzini L, Rossitto G, Maiolino G, et al. Meta-analysis of KCNJ5
mutations in primary aldosteronism[]]. J Clin Endocrinol Metab,
2015,100(8) : E1089-E1095.

Nanba K, Yamazaki Y. Bick N, et al. Prevalence of somatic mu-
tations in aldosterone-producing adenomas in Japanese[ J]. J Clin
Endocrinol Metab,2020,105(11) :e4066-4073.
Akerstrom T, Maharjan R, Willenberg HS, et al. Activating
mutations in CTNNBI in aldosterone producing adenomas| ] ]. Sci
Rep.2016,6:19546.

Omata K, Satoh F, Morimoto R, et al. Cellular and genetic cau-
ses of idiopathic hyperaldosteronism[ J]. Hypertension, 2018, 72
(4):874-880.

Yamazaki Y, Nakamura Y, Omata K, et al. Histopathological
classification of cross-sectional image-negative hyperaldosteron-
ism[J].J Clin Endocrinol Metab,2017,102(4) ;1182-1192.
Monticone S, Burrello J, Tizzani D, et al. Prevalence and clinical
manifestations of primary aldosteronism encountered in primary
care practice[ J]. ] Am Coll Cardiol,2017,69(14) :1811-1820.
Mulatero P, Stowasser M, Loh KC, et al. Increased diagnosis of
primary aldosteronism, including surgically correctable forms, in
centers from five continents[ ] ]. ] Clin Endocrinol Metab,2004,89
(3):1045-1050.

Omura M, Sasano H. Saito J. et al. Clinical characteristics of al-
dosterone-producing microadenoma., macroadenoma, and idio-
pathic hyperaldosteronism in 93 patients with primary aldosteron-
ism[J]. Hypertens Res,2006,29(11) :883-889.

Funder JW, Carey RM, Mantero F, et al. The management of
primary aldosteronism: case detection, diagnosis, and treatment;
an endocrine society clinical practice guideline[J]. J Clin Endocri-

nol Metab,2016,101(5):1889-1916.



2021 6 29 6

Chin J Hypertens, June 2021, Vol. 29 No. 6 .

517 -

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

Buffolo F, Li Q, Monticone S, et al. Primary aldosteronism and
obstructive sleep apnea: a cross-sectional multi-ethnic study[]].
Hypertension,2019,74(6) :1532-1540.
Zelinka T, Holaj R, Petrdk O, et al. Life-threatening arrhythmia
caused by primary aldosteronism[ J]. Med Sci Monit, 2009, 15
(12) .CS174-177.

(2020 H[J].

Luo Q, Li NF, Yao XG, et al. Potential effects of age on screen-

,2020,36(9) :727-736.

ing for primary aldosteronism[J]. J] Hum Hypertens, 2016, 30
(1):53-61.

’ ’ s

L1l .2019,27(9) :867-873.

Burrello J, Monticone S, Buffolo F, et al. Diagnostic accuracy of
aldosterone and renin measurement by chemiluminescent immu-
noassay and radioimmunoassay in primary aldosteronism[]J]. J
Hypertens,2016,34(5) ;920-927.

Li T, MaY, Zhang Y, et al. Feasibility of screening primary al-
dosteronism by aldosterone-to-direct renin concentration ratio de-
rived from chemiluminescent immunoassay measurement; diag-
nostic accuracy and cutoff value[ J]. Int J Hypertens,2019,2019.;
2195796.

Ahmed AH, Gordon RD, Ward G, et al. Effect of combined hor-
monal replacement therapy on the aldosterone/renin ratio in post-
menopausal women[J]. J Clin Endocrinol Metab,2017,102(7)
2329-2334.

Ahmed AH, Gordon RD, Taylor PJ, et al. Effect of contracep-
tives on aldosterone/renin ratio may vary according to the compo-
nents of contraceptive, renin assay method, and possibly route of
administration[ ] ]. J Clin Endocrinol Metab, 2011, 96 (6):1797-
1804.

Burrello J, Buffolo F, Domenig O, et al. Renin-angiotensin-aldo-
sterone system triple-A analysis for the screening of primary al-
dosteronism[ J]. Hypertension,2020,75(1) :163-172.

Yamashita T, Shimizu S, Koyama M, et al. Screening of primary
aldosteronism by clinical features and daily laboratory tests: com-
bination of urine pH, sex, and serum K[]]. ] Hypertens, 2018,
36(2):326-334.

Kietsiriroje N, Wonghirundecha R, Suntornlohanakul O, et al.
Construction of a predictive scoring system as a guide to screening
and confirmation of the diagnosis of primary aldosteronism[]].
Clin Endocrinol(Ox{) .2020,92(3) :196-205.

Wang M, Li N, Luo Q. et al. Development and validation of a
novel diagnostic nomogram model to predict primary aldosteron-
ism in patients with hypertension[ J/OL]. Endocrine, 2021[ 2021~
04-037. https://link. springer. com/article/10. 1007 % 2Fs12020~
021-02745-7.

Song Y, Yang S, He W, et al. Chongqing primary aldosteronism
study (CONPASS) group. Confirmatory tests for the diagnosis
of primary aldosteronism: a prospective diagnostic accuracy study
[J]. Hypertension,2018,71(1) : 118-124.

Wu S, Yang J, HuJ, et al. Confirmatory tests for the diagnosis
of primary aldosteronism: a systematic review and meta-analysis

[J7. Clin Endocrinol (Oxf),2019,90(5) :641-648.

[49]

[51]

[52]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

Rossi GP, Belfiore A, Bernini G, et al. Prospective evaluation of
the saline infusion test for excluding primary aldosteronism due to
aldosterone-producing adenomal JJ. ] Hypertens, 2007, 25(7) ; 1433~
1442.

Chan CK, Kim JH, Chueh E, et al. Aldosterone level after saline
infusion test could predict clinical outcome in primary aldosteron-
ism after adrenalectomy[ J]. Surgery,2019.166(3) :362-368.
Ahmed AH, Cowley D, Wolley M, et al. Seated saline suppres-
sion testing for the diagnosis of primary aldosteronism: a prelimi-
nary study[J]. ] Clin Endocrinol Metab,2014,99(8) :2745-2753.
Stowasser M, Ahmed AH, Cowley D, et al. Comparison of seat-
ed with recumbent saline suppression testing for the diagnosis of
primary aldosteronism[]J]. J Clin Endocrinol Metab, 2018, 103
(11):4113-4124.

Zhang D, Chen T, Tian H, et al. Exploration of the seated saline
suppression test for the diagnosis of primary aldosteronism in the
Chinese population[]]. Endocr Pract,2020,26(8) :891-899.
Kaneko H, Umakoshi H, Ishihara Y, et al. Seated saline infu-
sion test in predicting subtype diagnosis of primary aldosteronism
[J]. Clin Endocrinol (Oxf),2019,91(6):737-742.

Kempers MJ, Lenders JW, van Outheusden L, et al. Systematic
review: diagnostic procedures to differentiate unilateral from bi-
lateral adrenal abnormality in primary aldosteronism[J]. Ann In-
tern Med,2009,151(5) :329-337.

Rossi GP, Auchus RJ, Brown M, et al. An expert consensus
statement on use of adrenal vein sampling for the subtyping of
primary aldosteronism[ J]. Hypertension,2014,63(1) :151-160.
Rossi GP. Update in adrenal venous sampling for primary aldoste-
ronism[ J ]. Curr Opin Endocrinol Diabetes Obes, 2018, 25(3):
160-171.

Kiipers EM, Amar L, Raynaud A, et al. A clinical prediction
score to diagnose unilateral primary aldosteronism[]J]. ] Clin En-
docrinol Metab,2012,97(10) :3530-3537.

Kobayashi H, Haketa A, Ueno T, et al. Scoring system for the
diagnosis of bilateral primary aldosteronism in the outpatient set-
ting before adrenal venous sampling[ J]. Clin Endocrinol (Oxf),
2017,86(4) .467-472.

Burrello J. Burrello A, Pieroni J, et al. Development and valida-
tion of prediction models for subtype diagnosis of patients with
primary aldosteronism[]J]. J Clin Endocrinol Metab, 2020, 105
(10):379.

Rossitto G, Amar L, Azizi M, et al. Subtyping of primary aldo-
steronism in the AVIS-2 study: assessment of selectivity and lat-
eralization[ J]. ] Clin Endocrinol Metab,2020,105(6) :17.

Rossi GP, Rossitto G, Amar L, et al. Clinical outcomes of 1625
patients with primary aldosteronism subtyped with adrenal vein
sampling[ J]. Hypertension,2019,74(4) ;800-808.

Takeda Y, Umakoshi H, Takeda Y, et al. Impact of adrenocorti-
cotropic hormone stimulation during adrenal venous sampling on
outcomes of primary aldosteronism[J]. ] Hypertens,2019,37(5) ;
1077-1082.

Deinum J, Groenewoud H, Wilt GJV, et al.
[J]. Eur J Endocrinol,

Adrenal venous
sampling: cosyntropin stimulation or not
2019,181(3):15-26.

Mulatero P, Sechi LA, Williams TA, et al. Subtype diagnosis,



« 518 - 2021

6 29 6 Chin ] Hypertens, June 2021, Vol. 29 No. 6

treatment, complications and outcomes of primary aldosteronism
and future direction of research: a position statement and consen-
sus of the working group on endocrine hypertension of the Euro-
pean Society of Hypertension[]J]. ] Hypertens, 2020, 38 (10) ;
1929-1936.

[66] Chen YY, Lin YH, Huang WC, et al. Adrenalectomy improves
the long-term risk of end-stage renal disease and mortality of pri-
mary aldosteronism[J]. ] Endocr Soc,2019,3:1110-1126.

[67] Sacks BA, Sacks AC, Faintuch S, et al. Radiofrequency ablation
treatment for aldosterone-producing adenomas[ J]. Curr Opin En-
docrinol Diabetes Obes,2017,24(3) :169-173.

[68] Yang MH, Tyan YS, Huang YH, et al. Comparison of radiofre-
quency ablation versus laparoscopic adrenalectomy for benign al-
dosterone-producing adenoma [ J]. Radiol Med, 2016, 121 (10):
811-819.

[69] Sarwar A, Brook OR, Vaidya A, et al. Clinical outcomes follow-
ing percutaneous radiofrequency ablation of unilateral aldoste-
rone-producing adenoma: Comparison with adrenalectomy[J]. ]
Vasc Interv Radiol,2016,27(7):961-967.

[70] Satoh M, Maruhashi T, Yoshida Y, et al. Systematic review of
the clinical outcomes of mineralocorticoid receptor antagonist
treatment versus adrenalectomy in patients with primary aldoste-

ronism[ J]. Hypertens Res,2019,42(6) :817-824.

[71] Williams TA, Lenders JWM, Mulatero P, et al. Primary aldoste-
ronism surgery outcome (PASQO) investigators. Outcomes after
adrenalectomy for unilateral primary aldosteronism: an interna-
tional consensus on outcome measures and analysis of remission
rates in an international cohort[]J]. Lancet Diabetes Endocrinol,
2017,5(9) :689-699.

[72] Burrello J, Burrello A, Stowasser M, et al. The primary aldoste-
ronism surgical outcome score for the prediction of clinical out-
comes after adrenalectomy for unilateral primary aldosteronism
[J]. Ann Surg,2020,272(6):1125-1132.

[73] Hundemer GL, Curhan GC, Yozamp N, et al. Cardiometabolic
outcomes and mortality in medically treated primary aldosteron-
ism: a retrospective cohort study[ J]. Lancet Diabetes Endocri-
nol,2018.6(1):51-59.

[74] Hundemer GL, Curhan GC, Yozamp N, et al. Incidence of atrial
fibrillation and mineralocorticoid receptor activity in patients with
medically and surgically treated primary aldosteronism[]]. JAMA
Cardiol ,2018,3(8) :768-774.

[75] Wang X, Luo Q, Wang M, et al. Long-term impact of spirono-
lactone compliance on microalbuminuria in patients with primary
aldosteronism[ ] ]. Hypertens Res,2020. 44 (4) :426-434.

:2021-04-03

cVocYococTocTocloeoslosVocVocVocVoc Vo Vo TocTococ o VosVosVocVocVoc Vo Toc Yo TocTocoePosVosocYoc Voc Vo Vo Yo TocTocToeLoeVos Voc Yoc Voc Voc Vo Yo LocToe e

2020 3 13

, 2019 (coro-
navirus disease 2019,COVID-19) ,
) , 2019
1 2 2020 1 2
( . N N
) o 2019
2020 1 2 , 2019
2020 10 16 . 2019 2020
340 392 347 136 o s
2019 s 2020 N
L (incidence rate ratio,

IRR)=0. 91,95% CI 0. 87~0. 95; IRR=0. 95,95% CI

0. 89~1 02; IRR=0. 87,95% CI 0. 83~0. 93],

2019
(IRR=0.99,95% CI 0. 97~1 02),
. 2019 \
) ( IRR=0.92,95% CI
0. 88~0. 96; IRR=1. 04.95% CI 1. 01~1 08),

[Butt JH, Fosbel EL, Gerds TA, Andersson C, Kragholm K,
Biering-Sgrensen T, Andersen J, Phelps M, Andersen MP,
Gislason G, Torp-Pedersen C, Kgber L., Schou M. All-cause
mortality and location of death in patients with established car-
diovascular disease before, during, and after the COVID-19
lockdown: a Danish nationwide cohort study. Eur Heart J,

2021(Online ahead of print). ]



	目录（医脉通临床指南整理）
	１　ＰＡ在高血压患者中的患病率及检出现状
	２　病因分类
	３　ＰＡ的临床表现
	４　ＰＡ的筛查与诊断
	５　ＰＡ分型定侧
	６　治　疗

