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Diagnostic value of renin-angiotensin-aldosterone system in aldosterone adenoma”
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[Abstract] Objective To investigate the diagnostic significance of renin-angiotensin-aldosterone system
(RAAS) in aldosterone adenoma. Methods A total of 80 patients with aldosterone adenoma treated in this
hospital from January 2020 to November 2021 were selected as the observation group,and 50 healthy people
with normal blood pressure were selected as the control group. The levels of plasma renin activity (PRA) ,an-
giotensin [[ (Ang Il ),aldosterone (ALD) and plasma ALD/plasma PRA (ARR) were compared between the
two groups. Results Compared with the control group,the plasma PRA level in the observation group de-
creased significantly, while the levels of Ang Il , ALD, and ARR increased significantly, the difference were
statistically significant(P<C0. 05). In the observation group,25 patients had hypokalemia before operation,and
hypokalemia was improved after operation. Compared with pre-operation, the level of ALD decreased signifi-
cantly in the observation group,the level of renin increased significantly,and the ARR decreased significantly,
the difference were statistically significant(P <C0. 05). Conclusion RAAS is related to the occurrence of aldo-
sterone adenoma. Ang [I ,PRA,ALD,and ARR can be used as effective indicators for the diagnosis of aldoste-
rone adenoma. Combined detection can effectively guide the treatment of aldosterone adenoma.

[Key words| Adrenal tumor; Renin; Angiotensin; Aldosterone; Aldosterone renin ratio; Hy-

pertension

o L 53 DA 2R P e LR N i P e L R R R R R R R Y T 2 — e i R R R
P i LR PR AN BT 4k S 1 o L TR R AR R T M PRI R 0 2 AE R R R IA S0~ 1200, B R-ILE R
T o P93 AR T IR S R R KA SR s SRR R R S (RAAS) 32 Wi oK R A 3 15 L it
LA A S5 AT SR e R . JRLR R RS 2R MO T K FE T R PR AR AR

* BB . IRABLHE2EH AR R & W H (2020NS085)
EZE® . FORWE(1985—) B E W5 A, EEMBMIT, EFMNHEIG RSB W % RF IR CE BB R mIR., © EEEE.
E-mail : DZ88890@126. com.



WREHT A 20234 1 A% 39 %% 28 ] Mod Med Health,January 2023, Vol. 39, No. 2 e 251 -

oK ARG A K 9012 W7 U5 kL BE 45 N BN B R
G e L DT S A S TR T R AR R A R L
W E TS AR TAS B I8 IR SN RHE B ih
J7 Y 80 0] 1 [ ) it 983 A8 25 1l PR WK, 53 38 B 50 491 1M
Je XE 5 A B AR S X B A+ 5 A i — 2 $i e T (]
JIEE I B2 R L O % 2SR 1 R 2 W L BT BiR T

PR3

1 #RE5HE

1.1 %k

1.1.1 — %R $EHL 2020 4E 1 H & 2021 4E 11 H

AR Bt W5 R ANEHE BE TR YT 19 80 {51 1 [ 1) 88 A8 A 1 Ry
WLEE A ] 40 8 B 50 1) 1L Fs XE A B 3 A by k) R
M. BAE R EF AN FE T AR B B2 A

SHHERE . 2 AR — BRI LR 1.,
1 2HMANE —RABLLE
WL X B2
BIRE| X/t P
(n=80) (n="50)
PERNn (20)] 0.978  =0.05
m 45(56. 25) 28(56. 00)
kS 35(43.75) 22(44, 00)
SRRt %) 50.21415.32  52.12#+16.12 —0.701  >0.05
IR G +s .mm He) <0.05
Wi i 167.311.4 138.449.2 16. 757
FT KR 103.6+11.2 85.64+12.1  14.364
IM145 (' +s »mmol /L) 3.2840. 60 4.124+0.32  —12.629 <0.05

@ :1 mm Hg=0.133 kPa,

1.2 WA ARfE (DRI A ER
FRIRE L PN 43 06 A A T [ CALD) LI 3% ALD/ I 3% B
F G (PRA) CARR) §IF 55 Ay i [ i B8 5 (2) 45 & ¢ h
] 5 0K B A 4 R 20100 HR R IR (9 i2 bR o 5 (3) A
YL 2 JE 4 P A e B A A A o ) L i A K R
Il (Ang ID) Z R K B3R KA RS 254) .

1.1.3 UL HEBR AR . (1) JF & il s (2) A 9F:
AU IS 45 5 B T 1 B A LRk PR L B G T R A
(3) 5 T 50 T2 250 ik 2 o 5 (O R MNP 22

1.2 Jiik

1.2.1 WE5EEE FrA R LR 6:00 25 18 b
A Al BRI 5 mL, R )5 SR u5 37 7 4 b, B4F 10:00
ST AV I BT A 2 U DY R B P R
2% PRA. Ang I . ALD 7K, iat 46 #5 1 7™ #% 4% B8 ik
R &V 47,115 ARR,

1.2.2 WEAIRIT vk WAL B 58 3% R AT N 4
WAREAS | 25T B I B 24 0 TR) R T R B A
Sk NP R EIRIT . HEBR LT FARS R, A
P WA BE L0 WUAE BE 356 10 2 68 B A5 45, 7R UE IR

SRR T AT B ES TS LR ME IR, W
SRR R G R R B B R T OREUE E
JiR A IR T ) WA R 22 T B R g, 2R
TEHE L s B U B IRXE A PR AT e A AT
MRAEVIAR . RJG 18N E A AHEHE R .
1.2.3 WEHERR i 2 HEE % PRA, Angll .
ALD & ARR /K-,
1.3 Seiteghbs 7 SPSS20. 0 4834k 14 vE 47 %k
PEHT AT TERL 2 s RoR R BT FEAR ¢ K56
R STREAS ¢ A6 30 5 THECRORE DL sl B L3RR, SR
XPRiE: ., P<<0.05 NESAHGIT¥E L.
2 % R
2.1 2 AWFFEXTS RAAS $54r Hbds WLEE4 3 1M
K PRA BT R B 35 B, 2 Ang Il . ALD K
ARR XA B E T &, ZRWASITFE L (P<
0.05), W% 2,

x2 2 ARG RAASHERREL B (£ 5)
S WL
PRA(pg/ml)

X AT t P

1.50=0. 27 4.48£1.02  —27.889 <C0.001

Angll(pg/mL) 63.3611.93  53.48+11.01 4,731 <<0.001

ST ALD(pg/ml) 134.61432.12  103.70424. 10 6.850 <<0.001

fiMy ALD(pg/ mL) 132.32431.21 101, 21422, 34 5.560 <20.001

A7 ARR 86.89+14.46  38.3246.48 22.364 <<0.001

fiMy. ARR 87.68+13.23  36.265. 94 21,376 <<0.001

2.2 WMEAHBHEFARAEG RAASFEirtbE Mg
B ARG S R RE R 25 0, AR S 1 I 4 RE AR X 15
FIE., SARAT R, WEH R ARG ALD /KB
WAL, TR BT E, ARR B B AL, 2 53
HGi 3 L (P<<0.05), W% 3,

£3 MBABEFARIE RAASHEIRIER (2 +5)
f5kr A R ‘ P

114 (mmol /1) 3.2840. 60 3.8340.62  —25.590 <C0. 001
PRA(pg/mL) 1.5040. 27 4,0240.42  —100.722 <<0.001
Angll(pg/mL) 63.36£11.93  34.61+32.12  33.274 <C0.001
S7Ai ALD(pg/ml) 134.614:32.12  81.61424.49 42,640 <<0.001

fiM ALD(pg/ml) 132.32431.21  95.21422.34 5.360 <20.001

S ARR 86.88+14.46  37.6045.67 47.961 <<0.001

fiM. ARR 87.68+13.23 34,265, 94 22,135 <<0. 001

2.3 MEHABEIRIITHR LIS WELH 80 &
M T AR SN 58 B, R e A G L SR
BAM G VB IR G AR R . AR e BRI S
ERRE . ARJREET 3 A A 65 {51 [ R R A
FH T e R T 245 10 1) 78 5 s/ F IR B TR 25, ASUA 5 )
S YR 2R JRUR] B IR R 258



e 252 HREHTAE2023F1 A% 39%% 28 ] Mod Med Health, January 2023, Vol. 39, No. 2

3 it it

B b B AE OC M L R & A R 2 RN gk R M
I N FE BB 20 90, B I B 3 24 BT SRR AR
AR R b IR R O B 5T 43 W T e IR Y 3R SO
ZRW Wit 2 i S804 & M L E . RAAS %
55 LIRS R IA G, IE R A EDRE R,
RAAS ALK 0 i 5 98 5 i LR . B £ R
B /INBRONER Bl ok 11 K 22 20 I A 1 AN 43 W 1 R LK A
it F] 7K A JEE IO T 40 00 B4 0t 4 K 5K R R 7R A Ang 1
Ang | £ Ang HHmEH T . B8 Angll . AngIl 0]
3t it 45 s A TR s T ol R b R B2 R4y i ALD.,
ALD J&—Fh SRR, i B L RR B B BRI 40 06
FEAER T BB ALD 0] 38 i 42 #F B 3 il /N4 X4k
B 0 5 WSOk R i R, BT R HE R A ThRE . AR
PETAT G 2 PR A 7R 17 %0 ~ 23 %0 1Y 8 1L 2 3 45 0T
S R PR TS [ R 3% 22 58 . MONTICONE 25 78 %f
1 672 il = i A B 5T v, B R E 5. 906, B
5t IR AR R EE DT Y R AR R i, N 1 M
B 3. 9% HmE] 3 W& ) 11. 8% . ALD
A2 S 1% 2 0T R I O A SRR 2 3 I ) G
WL TR . ALD 5K & 43 3 ST 3R A 4
W R I R 22 0 A afE — A R R [ Y
M L, A i ALD (1 R R 2 S E UL — B
0 5 P T 1 ) 444 22 i 9 9 (0 48 K 2 8. 774 ALD
PR R T P 35 2 R A T R /N2 YT S T
WIS R ORR R R H R B ALD KOF Tt
ALD #4 PRA,ARR {80 W 7F w5, 1 [ AR5
R AR I 3R LA I R 2R B A 5 (R A I E | IR A 1M
SiE LR PR L PR A A Il S R BEHE M 2. Al S
FRAPEY AR B LA i 30 7 75 5 JR B0 LG A T B 4% 0 e
BRI et 2 0 50 I ) 2 5 R A OO 3R LA AR
ALD A {2 3 148 N B2 08 98 PF s N7, i e I A5 1) 2 4
AR R S R B /N B R Ak i EE S R SR A R
E =R NG 17 A || N U 4 A I B P
TR L I RE B R, Bl IR R AR 0 BT T fE
b HALUE SR —, 5] & EMO A . ALD K
S gk R B 2 % & 1 A0 3 Vi O 2 i e bR Bl bk 5 A
Je LB R FE . A7 BFSE R B L ik PRA 7K
1 ARR {H#0 L5F F 40 & A2 85 5 1l PRA KF AR
ARR fH# &3 B, 5 3k RS A0 L 1 R
R R A B PR AR R E RO A S R
TR [T ) 9 ™ L S A i £ B L 3 i X RAAS A
S bR RS D T A 58 W T [ R

ARG MEL L B 1 PRA K80 IR 40 i 3%
ARG 112 Ang 1 ALD 7KSF K ARR #%F HR 41 07 &
Fhir %% Ang [l ALD 7K K ARR B 25 & I e ™

HAR S W E T . MK Ang [ VALD KOFERY
Fhr, $ 8 RAAS /Y 0T . H B & % PE 08 26 ) 8.
RAAS KB F @il MR AS . A 2% & D i 4 2
2 VT T [ ) O e ) 0 AR B A I DR T [ T A R S
R I8 2 A2 3l 9% ~ 37 %6 LK 4 AR AT AR If.
B 31,220 (25/80) , AR JF IG I B 5E IR ¥ 9% At
AV I 32 U A [ ) O 9 e =2 U P R S L B AR
SEAK A B 02 BT [ R R A BRVCTY L am
Ang Il \ALD /KF &% ARR BT+ 55 A B 112 W s
i B 96

RAAS 55 i [ 1 Ji 988 A OC w85 1 1R 25 VIAR O, [ %
IR F A Z Ik PRA . Angll L& ALD, ARR FF
e AT A Sk T [ T R 9RE 12 W 1 A A8 b FR T
Ji g 2 DR Z AR 2. 3K Ang [T ALD /K
FHE5 . RAAS &5 M, ARR B B FF &1, B ALD
KV THm 0 B E AT E LR CT ARk, T4
BB b B TR L U R K R 12 A
Ji Ve S T 34 22 0 L R B2, R I I B IR
PIBRAR L 3 20 3 BBl o5 205 91 T 0) s 4 SR AR
WP R KL R R P e bR . R
B SR KR IR T R 12 IR T TS R
SRRSO T R R R OR B IR T S RN LR VIER R
Bl 127 KV B R T 45 T 9 AR B I RE L
FAEIRYT W R TR M T R R R DD B R
DBk R, EL A Q005 /0 WK P A Y Ang 1T
PRAALD.ARR A fF Jy [ [& B B 9 12 W7 19 204
P AR T ST R B R AT A R AR T I R
JIRIE 2 IR IT .

&% ik

(1] BRifgEoR B o, 4 22, 5 & IR 83 15K 5
EIIN R e 3 A S R /R T 92 5
B I A LT ] i RO i A 2% 75 2017, 33(9)
875-879.

(2] EfH.Z2% 7. RAAS B 285 E LM
J B9 R G PRI I kR [T ], B= “7 250k, 2017, 23
(11):2120-2124.

[3] ZENNARO M C,BOULKROUN S,FERNAN
DES-ROSA F L. Pathogenesis and treatment of
primary aldosteronism[J]. Nat Rev Endocrinol,
2020,16(10) :578-589.

[4] MONTICONE S,BURRELLO J,TIZZANI D,
et al. Prevalence and clinical manifestations of
primary aldosteronism encountered in primary
care practice[ J]. J Am Coll Cardiol, 2017, 69
(14):1811- 1820.



IMARENT A 20234 1 A% 39 %% 28 ] Mod Med Health, January 2023, Vol. 39,No. 2

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

AR B R A B R R G A S IR &R0 o
A A b ) B IR LT . b AR e i TR A A
2016,24(11):1021-1024.

GAO X, YAMAZAKI Y, TEZUKA Y, et al.
Pathology of aldosterone biosynthesis and its
action[ ] ]. Tohoku ] Exp Med, 2021,254(1):
1-15.

JAG e 5k AR 5, S SO A 3 ] [ R AR
WAL RN R — B e [T e i B2 27 4R ik
2020,43(3) :245-249.

HYLA-KLETOT L,KOKOT F. Primary aldo-
steronism: A new insight into pathogenesis, di-
agnosis,and treatment in hypertensive patients
[J]. Pol Arch Med Wewn,2013,123(10):547-
551.

ES SIATIN  N W & 4 AN OE P A
& 24h i PR IA) 25 A A BORRAE 23 A L) . AR i
FE A%, 2021,29(9) : 860-866.

TENTORI S, MESSAGGIO E, BRIONI E, et
al. Endogenous ouabain and aldosterone are co-
elevated in the circulation of patients with es-
sential hypertension[ ] ]. J] Hypertens, 2016, 34
(10) :2074.

MARKOU A,SERTEDAKI A,KALTSAS G,
et al. Stress-induced aldos-terone hyper-secre-
tion in a substantial subset of patients with es-
sential hypertension [ J]. J Clin Endocrinol
Metab,2015,100 (8):2857.
FIELIE R M0 ) il & IF Ok
AR ML RIS E R [T ], vh 74 B 45 5 0 IR 1L A
WA .2012,10(2) :216-218.

KISAKA T,0ZONO R,ISHIDA T,et al. As-
sociation of elevated plasma aldosterone-to-re-
nin ratio with future cardiovascular events in
pa-tients with essential hypertension[]J]. J Hy-
pertens,2012,30(12).:2322-2330.

XN BRZE, DO, A U P T ] IR 1 22 A
e I R I PR R O 23 A [ . ob 70 B 2
2018,33(9) :836-841.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

* 253 -

ROSSI G P,BERNINI G,CALIUMI C,et al. A
prospective study of the prevalence of primary
aldosteronism in 1125 hypertensive patients
[JJ. ] Am Coll Cardiol, 2006, 48 (11); 2293-
2300.

AR B o N il o o B B R AL DR
T #4268 12 WA 9T B e R AL ). e
SRR 4%, 2016,32(3) : 188-195.
MAIOLINO G,CALO L A,ROSSI G P. The
time has come for systematic screening for pri-
mary aldosteronism in all hypertensives[J]. ]
Am Coll Cardiol,2017,69(14):1821-1823.
MONTICONE S,DASCENZO F,MORETTI C,et
al. Cardiovascular events and target organ dam-
age in primary aldosteronism compared with
essential hypertension: A systematic review and
meta-analysis[ ] |. Lancet Diabetes Endocrinol,
2018,6(1):41-50.

FUNDER J] W,CAREY R M, MANTERO F,
et al. The management of primary aldosteron-
ism: Case detection, diagnosis, and treatment:
An endocrine society clinical practice guideline
[J]. ] Clin Endocrinol Metab, 2016, 101 (5) .
1889-1916.

TURCU A F, AUCHUS R. Approach to the
patient with primary aldosteronism: Utility and
limitations of adrenal vein sampling[J]. J Clin
Endocrinol Metab,2021,106(4) :1195-1208.
COLLIS J] W, PATEL H., ADDING

Enhancer recovery after robot-assisted radinal

C,et al.

cystectomy: EAU Robotic Urology Section Sci-
entific Working Group consensus view[ ] ]. Eur
Urol,2016,70(4) :649-660.

XUHE , 5k Br, AR, 55 B R T R L o2 ROt
38 RGN 1 1 R 0 E B 0 A i e 1 TR L VR 1 22
E A ELLT ], U1 DR 2 2 4 (BE 2 B L 2021, 52
(3):472-476.

(Wehs A #9.2022-08-09 &M\ A #.2022-10-20)



