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Determination of optimal cut-off point for primary aldosteronism and its diagnostic

value in clinical practice

Liang Xia, Wang Xiaojing, Yu Wenpei, He Hongbo, Zhao Zhigang, Ni Yinxing, Zhu Zhiming, Yan Zhencheng ( Department
of Hypertension and Endocrinology, Center for Hypertension and Metabolic Diseases, Chongqing Institute of Hypertension,
Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042, China)

[ Abstract | Objective  To determine the cut-off points for supine and upright plasma levels of
aldosterone ( ALD) and for ratio of ALD/rennin ( ARR) in primary aldosteronism (PA) , and investigate their
diagnostic values to improve the diagnostic accuracy of the disease. Methods  Clinical data of 45 patients of
pathologically confirmed PA and 50 age- and gender-matched patients of essential hypertension (EH) admitted
in our hospital from 2006 to 2014 were collected in this study. Histological examination indicated that 34 PA
patients were confirmed as adrenal adenoma and 11 as adrenal cortical hyperplasia. Serum potassium, and 24-
hour urinary potassium, corticosteroid rhythm, catecholamine metabolites, and supine and upright plasma
levels of rennin, angiotensin II and ALD were measured. Moreover, the levels of ALD and ARR were analyzed
to draw the receiver operating characteristic (ROC) curve and obtain the optimal cut-off points, and access
the sensitivities and specificities of those indexes. Besides, the difference of ALD and ARR were compared
between 2 kinds of pathological types of PA. Results  There was no obvious difference in gender, age and

blood pressure between PA and EH groups. Serum potassium and plasma renin activity were lower in PA than
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in EH group, but ALD ARR and 24-hour urinary potassium were higher. The optimal cut-off point of upright
plasma ALD was 0.221 ng/mL, with a sensitivity of 0. 561 and specificity of 0. 909, that of supine plasma
ALD was 0. 175 ng/mL with a sensitivity of 0. 829 and specificity of 0. 795, that of upright ARR was
19.5 (ng - dL™")/(ng - mL™" + h™") with a sensitivity of 0. 878 and specificity of 0. 955, and that of supine
ARR was 20.5 (ng - dL™")/(ng - mL™" « h™") with a sensitivity of 0. 902 and specificity of 0. 841. ARR

was higher in patients with adrenal adenoma than those with adrenal cortex hyperplasia, especially the upright

ARR. Conclusion

The upright ALD and ARR have lower sensitivity than the supine ones, but higher

specificity. So clinician should comprehensively consider the hormone test results on both supine and upright

positions for hypertensive patients, moreover the results are associated with pathologic characteristics.
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primary aldosteronism; aldosterone ; aldosterone/renin; cut-off point; adrenal adenoma

aldosterone ; adrenal cortex hyperplasia

Supported by the Tackling Project of Science and Technology of Chongqing ( CSTC2012gg-yyjs100062 ). Corresponding author: Yan Zhenceng, E-mail:

zhenchengyan@ sina. com

JR &R [l Z25E (primary aldosteronism, PA) J&
i R b f i L EL AT 3 A A 2 & v I o s I R
1) 10% 2247, 76 XME 6 14 5 100 A g b B8 v, W] o i
20% " . PA [ R HLE] T BN RS R G it 2
UK R ARG R 2B S s AR IR | R HE
2 T R o PR Ko TR [T ) 7K~ % g i)/
%2 [ {H (ratio of aldosterone/renin, ARR) R4& % £ Ff
DS, AT R de s A R PA 4R A
K 5 AN A 2 W A — o PA FEAE A A [ 7
M, HATABL PA B85 51 U0 i I 78 T A 1 JRURS: L
J& % Il JE B 25 (essential hypertension, EH ) B
B EAAHL AT R O LA AR K £
YL S AR SN SR, BEAT, i AT 3 8055
SRR IR, (2 2E SRR OR RERE AL TR B, H Al B
(R FIREAERF IR AR ) ARR 7] 55078 /5 100 £8 5 v i
£ PA XTHU) SR AT G A AR T DLtk —
ARV IR Z ARR T U) (B m B w2, A
5 H ATHEAE A V) 5 {E ARR 91 pmol/mU 75 s [
P L AT R i A PA B, 2 B U 22. 2%
B A Hm 2 S B A E I R, BRI, AN (R
i IXCFT AR I8 G A L DO VT A, 45 = 12 W PA
HER R RIS faRi2 .

ZAE TAEMZ (ROC) # I TR B —i2 Wy
RHERR M Z A br . ASBESE 0 A ROC |l & 43 A I
I [/  ARR LEXTi2 W7 PA B9 UERR 14, H 3R 2 PA
IRTRBR AR A, FE 0075 1B R S RM R K A
G5 PRz W PA MERRTE O HER G5 BB FH
R B CT A A R FRAE L, B8 BB i AR 2
2L LR S EE 2

1 #ZREFE

1.1 AR %
WAk 2006 — 2014 AFFEFRBEAEBE) 45 ] PA &

J 50 il EH 838 i) — Bl PR oL
1.2 BFRG %

Wt A2 IR W — RS D0, 538 1 57 BIMO; B 2R LI A
SXBKE I R | R R A LS A Qg g A s
IRk, HEATE B RIGE CT ) 'E 3k CTA i,
12,1 BZ A Kok 2 1 [ A A i Jit
A TSR G T 5 F G b 3R 3 25 I i A7 52 R A 2459, I
B B R PR A Bk E 2 R B PR B %
PRBEAER 2 LA E o I AT v AN RE TR 2 452 24 114 HR,
LR o SZORBMFI S CCB K[ IEZY . g
SERMAE 8 h L _E, B 123 5 S R b L P I R
BE,ZEIERES I AL2 h, HABRAKE S ~ 15 min
JE BB R U KRR I R, T ST
EM ARR. I3 B 2| I 45 5K 28 8% 19 R 349 R ik
G 2 A0 T 0 I T FI-2008PS ~y il i 6 928 45 A e
FE o ML B 229 I R 1 ) s O 1 A Rk R TRk
A Bk R T ARk SN 1A Ak 2R T [
DU R FH 5 4 LA DB, 1 0 (s o 5 vl 0 1 A8 5
200 R AL A Sk R I BT R
Iv) 5 — 5 2 AR S P AR P A B M G g B, 19 1
2 FRRRE LR, TN bR o il 2k B A 0% B 25 S R
FE B & 5
1.2.2 WA SHEBRARME  GIARRHE . PA 4LBRE Y
FEI N 7 BM B KRG, 37 KM [ R ARR L
(ELFF B4 A A AR AR, FAGBEUESS R B E AR
2 1 P P L R R B A EH 14 A 2010 43R
[ 13 1ML 1 B v 46 R PP s I 2 Wb v . HERRAR
Y < HERR A I HAth 3 DL %) 4 2 v e IR, G0 S ik Bk
78 B ST S I VB A R | R R R 2R A
1.2.3 SIERZRA S ARYE T E I B
A1EHE 20100,

1.3 %itsam
KT SPSS 18. 0 it -k 1404, WAL Rl BE AR 2



3T EFE 1M

o= FE K OR ¥ 2

Vol. 37, No. 11

1148 2015 4£6 H 15 H J Third Mil Med Univ Jun. 15 2015
BRI REA ¢ K50, ] & =5 2R, Pl FEBCR 10 -
F X R 1 A ROC il 282 FH LA 43 A7 i 2% 1 2 i — B
ARR 185 PA (Y18, SESPH LN U 0 1 i
2 = = 0.6 SHL

#
2.1 PA 5 EH 410 4 ks F 4
PA 415 EH 41 [B]P4 50 | 47 % A i & G B 8 22 57
(P>0.05) 5 PA 417 B ¥ 2 36 L #0835 415 T 02
EH 41, ifi 57 BMy FE IR 7 EM2 ARR % 24 h JREPI) 0 , , : : :
FHm T EH A, 2R BAGIEE (P <0.001,% 1), 0 02 04 06 08 1.0

2.2 BAEE ARR by,& 694 T

MR A 57 M [T e ARR {251 ROC f{h4k, 57
£l ARR ik T i (AUC) 2y 0. 952,95% 7] 15 X [i]
(95% CI) & 0.905 ~0.999; [ipz ARR A9 AUC =
0.947,95% CI 23 0.905 ~0.988; 5 &ML N H 1 0. 5
I, 2R A gt E (P <0.001) o 57 A i [E] i
AUC =0.746,95% CI 3} 0. 638 ~ 0. 854, fipMv; & [&] Bl
AUC =0.854,95% CI }30.771 ~0.938; 5 &ML N
0.5 M, 225 A Geit 7 L (P <0.001, & 1),

H ROC [ Z AR i 3 e 12 0 PA 37 FiMO7 i i
fii ARR ) V0 s, #1296 55 80 (YT = Sen + Spe -
1) THER ST A [ ) e A U0 S50A 0. 221 ng/mL, U
(Sen) =0.561 574 (Spe) =0. 909 ; FiMv; [ 3] i ) f¢
Y] 55 0. 175 ng/ml, Sen = 0. 829, Spe = 0. 795; 371\
ARR FfEW) 5 19.5(ng - AL™") /(ng * mL™" - h7"),
Sen = 0. 878, Spe = 0. 955; [ip{ii ARR 1Y) & N
20.5(ng - dL™")/(ng - mL™" - h™"),Sen =0. 902, Spe =
0.841,

15

1 37 EMiIEEEIENK ARR {Hi2H7 PA # ROC g £ E

2.3 B ERRELE BRARR G 4L RCR LR R T 3G A LA R B
2 &) ARR #9 1t 4z
B I T R I R 5 b R R Sk A 24 () ST ML
P (i1 i G W $ 22 5 (P > 0..05) , 11 Bt 98 20 19 57 A
ARR HH B & T A4, H 707 ARR [M0 256 48
TR (P<0.05,%2),

3 W

PA SR UL R4k S 1 8 1R =2 — , ELZE I R BT
PUAF|5E4a A o % T PA SRE BRI A I /K OF
X ER AR By 7 AR S A1 T 8 R 4 2
(PR R, PA FR 2 B AU 5 0 8 B 0 1 e X
B EIAR S PA IS HERR M 2R A % . IR
TR SR ARG £ 32 0L o s T 1) % % i, O
BEIM ARR SKi2 K PA, H AT AS: I 7% [ BR 04 77 5 6L 4%
WO 1 A2 B eu , (BRI ROk 28

#1 HASE—RIEETR

205 n TERN (/%) RN (YY) Wi [ (mmHg ) &7 7k K (mmHg) M4 (mmol/L)  FRH (mmol/24 h JK)
PA 4 45 1926 45.64 £8.52 149.02 +£25.17 92.00 +16.00 2.77 £0.63 56.57 +37.60
EH 21 50 23/27 48.54 +8.60 153.82 +20.84 88.22 +12.28 3.86 £0.47 37.19 £16.80
P 0.711 0.103 0.201 0.000 0.007

13 . PRA[ ng/(mL « h) ] ALD(ng/mL) ARR[ (ng - dL) "'/(ng - mL=' -+ h=")]

A2 FiMOL FiMz BYADA FiM3z

PA 4 45 0.98 +1.03 0.74 +£0.30 0.224 +0.065 0.224 +0.056 35.17 £27.92 37.23 +27.26
EH 44 50 3.07 £1.99 1.87 £1.50 0.170 +0.039 0.152 +0.036 7.02 +£5.45 11.45+£7.20
P1{H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

PA 0. R K MEEE BAYE % g 40 EH 40 . R K M & fn JE 40 ; PRA : o 3¢ B2 & M ALD : oo 3¢ 85 ) R ; ARR . 85 ) B8R/ B & bL 4

x2 BLREERRES S LIRE Y4 BB ER ARR B LR

ALD(ng/mlL) ARR[ (ng+dL) "'/(ng - mL™! - h~1)]
2051 n - - - -
LA FiME AL FiMz
TiEE 1 T g 21 34 0.222 +0.060 0.230 £0.057 41.17 £30.42 41.44 £30.10
R SRk A 4 11 0.230 +0.080 0.205 +0. 050 19.56 +10.76 21.50 £5.78
P 0.724 0.203 0.045 0.072




537 55 11 =R E K ¥ %A
J Third Mil Med Univ

201546 A 15 H

Vol. 37, No. 11
Jun. 15 2015 1149

R FE O S8 T R0 00 2% O I I 4% S 1 2 12
Wy PA (4 97] S8 A RN DR 3 el R o B AR SUASOX 1
HoK PR HA IR A aE R B T R g%
K E B R Gok A, F52 E, Mulatero 251 R B PA
L 9% ~37% (1) B & IR I, 50 2 B30t 24 1
W PA BEWIRIE . ERATHBFIE S, ATHIH 2
R A2k & ST M7 R [ ARR A il 28 i FR
HIRKTF 0.5, 3-8 BN2 W PA [ EM B B R  ARR e
) A5 PR BB B A, i ST AV T [ R L ARR B A D) 55 A
PSRRI, LA R _EFRAT AT LLZE A 25 18 58 3 Pl
RO T R KA LR, R EFIUR I R ORISR, 1]
W HERA P o [R) A, AS [R] 19 S 56 %8 DR ARG I B A7
TEZ 5 e V1S A G — b AR Z W E i E
) A5 1 IR A A S B AR AT B 5 K 7 Ay 3 T e
& PAM™ AT IR B PA SRE A RIS
WT 4 b, 4R BN BV S AR R . AN, AR EI
SIS A S R AR, %085 Uk B X £
S O, B Y S IS A A H X 0 A PA SR BE At
W R A U0 s R IR A T 0 2, DI 3 40 B W a2, T
FEEIE B E IR,

PA 55 UL A T A DR A B T T ) e %
KB bR R G A I PR b X (R R A A R
G BT RIS, A5 K82 & vl A A, I | I
PR TE 3 SRR B IR AR B TR I
WA IR G 25 5 5 %, I AR i 1) T 32 % 25 903897
TEFENG R B850 5 T8 IR R R S B A 6 R
HIRIE . BEA TR A AT R Al Y B AR CT R &R
S 1] £ AT IR, A SR AS BIF S 0 AS [l B g A
SRR BEE R ARR [ FR o &5 5 K B4 (4] 1 iy
R E Y ARR BUE YR T B R B AR e U
PASEAV ARR Mg B g . FRL, e PR = AR il DA A 8 3
A 2R A A 5 SR ) A8 I W B R S 3 s [, At — 2
VBB AN 5 1 SR YT 7 AR AL R 10 4%

ABIFFE I PR S RIS A i A AR b XA 12
Wt PA A [EI R ARR B9V 85, I 7445 6 B & 1Y S b
P gE A BTS2 W e vER I, v b2 . [RIE
T T AR 224G 2 4 SR ) 5 FI R R I, 38 SR
AR B W AYTY 4, B — 5 1R S .

S 30k

[1] Velasco A, Vongpatanasin W. The evaluation and treatment
of endocrine forms of hypertension [ J]. Curr Cardiol Rep,
2014, 16(9) : 528.

[2] Ducher M, Mounier-Vehier C, Baguet J P, et al. Aldoste-
rone-to-renin ratio for diagnosing aldosterone-producing adeno-

Arch Cardiovasc Dis, 2012,

ma; a multicentre study [ J].

105(12) ; 623 —630.

(3] fhigle, #AGHK, B0, S5 BEREL/ R AR
LT [E] B 19 2208 0 A P IR RN ELLT ] P AR o i A ass
ik, 2012, 28(4) : 301 -305.

[4] Savard S, Amar L, Plouin P F, et al. Cardiovascular compli-
cations associated with primary aldosteronism: a controlled
cross-sectional study [ J]. Hypertension, 2013, 62(2): 331 -
336.

[5] Milliez P, Girerd X, Plouin P F, et al. Evidence for an in-
creased rate of cardiovascular events in patients with primary
aldosteronism[ J]. J Am Coll Cardiol, 2005, 45(8) : 1243 -
1248.

[6] Turchi F, Ronconi V, di-Tizio V, et al. Primary aldosteron-
ism and essential hypertension: assessment of cardiovascular
risk at diagnosis and after treatment[ J]. Nutr Metab Cardio-
vasc Dis, 2014, 24(5) . 476 —482.

[7] Stehr C B, Mellado R, Ocaranza M P, et al. Increased levels
of oxidative stress, subclinical inflammation, and myocardial
fibrosis markers in primary aldosteronism patients[ J]. J Hy-
pertens, 2010, 28(10) ; 2120 — 2126.

[8] Bernini G, Galetta F, Franzoni F, et al. Arterial stiffness,
intima-media thickness and carotid artery fibrosis in patients
with primary aldosteronism[ J]. J Hypertens, 2008, 26(12) ;
2399 —2405.

[9] Jansen P M, van-den-Born B H, Frenkel W J, et al. Test
characteristics of the aldosterone-to-renin ratio as a screening
test for primary aldosteronism [ J]. J Hypertens, 2014, 32
(1): 115 -126.

[10] i mEpiiafe BT E i 2. o E & EBA S f

20100 J]. rpfEmE i EZRa, 2011, 19(8) ; 701 - 743.

[11] Quinkler M, Stewart P M. Treatment of primary aldosteron-
ism [ J]. Best Pract Res Clin Endocrinol Metab, 2010, 24
(6):923 -932.

[12] Chen W, Li F, He C, et al. Elevated prevalence of abnor-
mal glucose metabolism in patients with primary aldosteron-
ism; a meta-analysis[ J]. Ir J] Med Sci, 2014, 183(2):
283 -291.

[13] Mulatero P, Stowasser M, Loh K C, et al. Increased diag-
nosis of primary aldosteronism, including surgically correct-
able forms, in centers from five continents[ J]. J Clin Endo-
crinol Metab, 2004, 89(3) . 1045 - 1050.

[14] Rios M C, Izquierdo A, Sotelo M, et al. Aldosterone/renin
ratio in the diagnosis of primary aldosteronism[ J]. Medicina
(B Aires), 2011, 71(6) : 525 -530.

[15] Lin Y H, Wu X M, Lee H H, et al. Adrenalectomy reverses
myocardial fibrosis in patients with primary aldosteronism
[J]. ] Hypertens, 2012, 30(8) : 1606 — 1613.

(Yr#5:2015-01-26 ; f&[H] :2015-03-26 )
(B ARH)



