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Research on present situation of positive rates screening for primary aldosteronism
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[Abstract] Objective: To describe the intra-individual variation of plasma aldosterone concentration (PAC) and aldosterone to renin
ratio (ARR) , and to investigate the current situation where positive rate of primary aldosteronism (PA) is based on cut - off values
guideline recommended. Methods: Eighty PA patients diagnosed in the Department of Endocrinology, the First Affiliated Hospital of
Nanjing Medical University from April 2017 to March 2021 who have 2~4 separated PAC and ARR results on different date were
enrolled to calculate the intra-individual coefficient of variation (CV) and percentage difference of PAC and ARR. The percentage of
PA patients with single average PAC and ARR below the recommended {PAC<10,15,20 ng/dL; ARR<20,25, 30(ng/dL)/[ng/(mL-h) IK;
were analyzed. Results: Totally 182 plasma rennin activity (PRA) and PAC measurements from 80 subjects were collected. CV of PAC
and ARR was 19.74% and 26.11% respectively, the percentage difference was 41.78% and 52.22%. 35.0% ,75.0% , 93.7% subjects
had at least one measurement of PAC lower than 10, 15,20 ng/dL respectively; 10.0%,37.5% and 72.6% subjects had at least twice PAC
lower than 10, 15,20 ng/dL respectively. 17.5%,26.3%,36.3% subjects had at least one ARR lower than 20,25,30(ng/dL)/[ng/(mL-h) ]
respectively; 5.0% , 6.3% , 6.3% subjects had at least twice ARR lower than 20, 25, 30 (ng/dL)/[ng/(mL + h) ] respectively.
Conclusion: The PAC and ARR in PA vary greatly in individuals on account of multiple factors. The proportion of single screening
values below the positive cut - off values guideline recommended is relatively high, which may lead to false negative rate of PA

screening. For suspected patients, screening repeatedly, recalibrating PA screening cut-off point and bringing wider PAC and ARR
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screening thresholds can improve PA diagnosis rates significantly.
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B Z 354 (plasma rennin activity , PRA ) 8% B Rk
R i1 3 T IR B (plasma aldosterone concentration ,
PAC) , T+ 5 1 [& /i 5 2% Lt {E (aldosterone to renin
ratio, ARR) . ARREBAM: AN Y HuHERR PA 1218,
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St it 4 B SPSS 23.0 Fll GraphPad Prism 9.0
BAFHEAE . R Kolmogorov-Smirnov 6 45 55 82 77
IERS G A ESATTH BB B R 2E (3 £ 5)
FooR AR ES 20 A i i OB A7 £ (78 432 480
[M(Pas, Prs) 13678, 3 4L IR] FL 3SR LR 26 7 2547
Hr (ANOVA ) Fl Kruskal-Wallis ¥ 5 . 31508 8% H
[n(%) |37, HIA R R B0 B8 Fisher H5 8 45
5. AP <0.05 hESAGIE L.
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80 71l PA & 4F % 4 (53.81+12.63) %, 52.5%17)
SE S U3 v i UL 4 B 69.40 (59.53,
83.88) wmol/L. JEEWFE ARE VI T 1 Fhdit i
M58, Wi 5[ 146.50(135.00, 159.00) mmHg | &
EF5K R [ (86.64+14.49) mmHg 14757 T 1E 4 5 3 HLifiL
W K[ (3.51£0.55) mmol/L i ik ; PAC #1 PRA
14 I St YR AR 52 B8R 2 W5 A R ST G 10 3
PAC[150.72(123.15, 187.36) ng/dL] Fil ARR {7 %
[74.91(47.79,157.40) | (ng/dL)/[ng/(mL-h) ] i 3
T+, PRA 47 %¢[0.23(0.13,0.40) ng/(mL - h) ]
K, 5 PABII—E. T1.3%RIIF X R G 2- R
N EAEF BRI AR L 27.5% 2 AU FRRIRAS . K
B i [52(65.0%) J#EAT T ARG T, Horb 20 il
ARG AACBEDTZE R, 37 1A Ih PRBE DT 45 5, AR 45 I
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AT AL, 35 11 (94.6% ) 5 3 FRAG I PR & %
22 PAC.ARR > # & B A REF i & B
PAC.ARRAMR A 7% &

24 A K 80 151 PA 47 182 %F PRA 1 PAC i 2
(A, 38 3 F0 B IC PAC R ARR S S0t (1) AR
AR S (D) TR R IFFE X 5 PAC FTARR 194>
RN 5 REL(CV SR BRIEZE /%0 FrE 41 L
225 [ (MR Y f s (- AR A%k ] . A
TN I {PAC < 10.15.20 ng/dL; ARR < 20.25 .
30 (ng/dL)/[ng/(mL-h) 11, 435l &4k T A% F A
BV SEH4 PAC DL M2 ARR Y PA B2 5 AN EHY
Aol

YR PACTIETE I 4.13~34.27 ng/dL, PACHY
CV 5 19.7%(0.2%~58.3%) , F 43 Lt 22 5} 41.8%
(0.4%~126.9%) . 35.0% .75.0% .93.7% B3¢ % 4

/DA 1R PAC /5K T 10,1520 ng/dL; 10.0% .

37.5% . 72.6% W BFFERT 42 22 /0 2 R PAC 43 5K T
10, 15,20 ng/dL; 10.0% . 48.8% . 83.8%HF 77 %f % Y
PACSE-HIE S MK T 10,15 .20 ng/dL(F 1),

5 PAC AH EL , ARR HA [R)AE & 19 AR A8 5
80 il PA #F 5¢ X 4 1) 5. YK ARR 7E 8.73~2 913.00
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17.5% .26.3% .36 .3% M 55X R 2 /04 1 IR ARR 73
B T 20, 25, 30 (ng/dL)/[ng/(mL - h) ] ; 5.0% .
6.3% . 6.3% A WF 52 % % 25 /047 2 ¥k ARR 43 BIE T
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Figure 1 Scatter plot of PAC and ARR distribution
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Table 1 Intraindividual variability of PAC or ARR in relation to different screening thresholds
L R S S S Y

PAC < 10 ng/dL 350 PAC<10ng/dL 10.0 PAC < 10 ng/dL 10.0
PAC < 15 ng/dL, 75.0 PAC< 15 ng/dL. 37.5 PAC < 15 ng/dL 48.8
PAC < 20 ng/dL 93.7 PAC <20 ng/dL 72.6  PAC <20 ng/dL 83.8
ARR <20 (ng/dL)/[ng/(mL-h) ] 17.5 ARR <20(ng/dL)/[ng/(mL-h) ] 50 ARR <20(ng/dL)/[ng/(mL-h) ] 1.3
ARR <25 (ng/dL)/[ng/(mL-h)] 263  ARR <25(ng/dL)/[ng/(mL-h) ] 6.3  ARR <25(ng/dL)/[ng/(mL-h) ] 5.0
ARR < 30(ng/dL)/[ng/(mL+h) ] 36.3  ARR < 30(ng/dL)/[ng/(mL-h)] 6.3  ARR < 30(ng/dL)/[ng/(mL-h) ] 8.8
PAC/ARR BRI AR 182 PACER R 19.7  PACHA M ZER 41.8
ARR LY i 182 ARRZESFRAL 26.1 ARRFE LS 522

2.3 R FE PAC 3 ARR K- T 20 \6 R 4542 3 2 K
T AL FRILB LT F KR

I3 BRI H 2 B9SF- 44 PAC T ARR =AM 804y
J3MEA, LA AP PACEL ARR /KPR 4H 2
[i1] PR AH DEFE B

80 Ml i} 5 X G AR 5 V- 5 PAC =53 5 803
< 13.09 ng/dL. 13.09~17.12 ng/dL.>17.12 ng/dL 3 >
WA, S5 3 WoR, 341K & B PAC BY/MARAE SEAH G
HIIG RFEIE KT SR F R BGRTT I, 22
FSIGIEE (P> 0.05),

80 11l B 58 Xt G AR 4 °F- ¥ ARR = 43 i £k o
A < 59.58 (ng/dL)/[ng/(mL « h) ] . 59.58~135.38
(ng/dL)/[ng/(mL-h) ] ,>135.38 (ng/dL)/[ng/(mL+h) ]
3, R BoR 3 EHIRTT T X ERA S
B (P<0.05), I3/, &l iz iz
Wi, 5 — P2 P93 A I TR A2 AR5 iAo o L
W, S SIS A AR S e R
24 AR AKRAET, AR iHEBIEL PAC.ARR
MER T X F

>4 BRI 45 =3.5 mmol/L i 35 15 it % PAC il
ARR, FF A GAFRUE AT X 52 M 80 fil % 2 34 441,
PAC FI ARR AU F A0 k2 22 74 1, PAC S Sk
CHTAR DT, ARR S SR8 . 1 TGI8 J& PAC if J2&
ARR KT B (E Y R85 o LRSS m (R 2) .
S HTIMLER < 3.5 mmol/L B B X PAC Fil ARR, PAC
K ARR 28 SRR, 54 %5 5 LU IR 55 % 52 19 PAC
S ARRAR T A THE mHERE R (2 2)

R &

T PA 2 W R AR A BUAR , ASBIE 5 [ JBT P 23
T HHLGLERIZ O PA B T AR AR B0 MR SR R
BUET X RS A AR E DDA, PA SR 22U £

PAC F ARR ¥ 5w el 5 IR T A Fe R el & K
MR BE M B, BRI A R, 35% PA iR
Z /A 1 IR I 9 PAC A E 10 ng/dL, I 20%PA
BEZE /DA 1R A B9 AL ARRAE T 20 (ng/dL)/
[ng/(mL-h) | AHFZE N BUBPERE ST, BIFFE XS0
Zi SIS, £5 6 HRTE m el SRR R PA
B, BB PAYRYT IS  BEVT HR 115 2 BH .
M3, AW ANALAE B Z G K 1 B e HE
BRIZWTITELE PA B, T, ARBIFSE HUR XS PA R
() PAC FI ARR MR N ZE S AR SFAR . I R f
FEF, WSRO T B it A DAl 53 SE B PA
B R T REC B HERR 12 0T
ABEFEY & T Seri ST, S 5 RS HE PA i
A (R T BEISSERE . Tanabe 25 ¥ Hi3E 1T PA
AT R bR i BEAR S, T SBAT | B AR [ A
BRI A T R, R AR S RN, SR
Yozamp % BFSEAT THEE 7 (UK B4~ PAC 5 ARR
D i PA Bk 2 RGB ME  AH S, 2270 2 IREH 29k
HE MR T E R . 26% A9 PA R 7E B LR
P Bk R 1L (adrenal venous sampling, AVS) ¥ 4 i 11
FEE K PAC < 5 ng/dL, ik T PA L G2 W BUAE , 78
AVS B} PAC AFER A I v 3 725 Ak (O A0 v e [ ) 3
WA B AFAE 2 AR AR ), 2247 I PAC - 2478 S 8
4390 30% 39% ", it — A 1B PA B TR AN
A SEAFTE . MAFAE PAC FTARR A9 AR 28 Sk K R
IC PA PR B 5 B b 2 2 28 4 B S A8 18
7t 12 W 9 1, W% PRA [PRA<1.0 ng/(mL-h) ] .
ARR=20(ng/dL)/[ng/(mL-h)],PAC=10 ng/dL, 3:i}
PRSI, — i L 3 B A B Bl
[PRA<1.0 ng/(mL-h) JIYIEHL T , PAC=5 ng/dLHR LY
A PHETR A B2 SN IR A Bk —
H, 2RI TR PAC TN 2 A AT SR
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Table 2 Intraindividual variability of PAC or ARR in relation to different screening thresholds under different serum

potassium
21 53 (%) 22 A5 (%) FEE A5 (%)
1M#F=3.5 mmol/L I}
PAC <10 ng/dL 441 PAC <10 ng/dL 11.7 PAC < 10 ng/dL 14.7
PAC < 15 ng/dLL 82.3 PAC < 15 ng/dL 42.1 PAC < 15 ng/dL 55.9
PAC <20 ng/dLL 100.0 PAC <20 ng/dL 100.0 PAC <20 ng/dLL 91.2
ARR < 20(ng/dL)/[ng/(mL+h) ] 26.4 ARR < 20(ng/dL)/[ng/(mL+h) | 29 ARR < 20(ng/dL)/[ng/(mL+h) ] 0.0
ARR < 25(ng/dL)/[ng/(mL+h) ] 333 ARR < 25(ng/dL)/[ng/(mL-h) ] 8.8 ARR < 25(ng/dL)/[ng/(mL+h) ] 2.9
ARR < 30(ng/dL)/[ ng/(mL+h) ] 47.0 ARR < 30(ng/dL)/[ng/(mL-h) | 8.8 ARR < 30(ng/dL)/[ng/(mL+h) ] 14.7
PAC Bk 74 PAC7E S 240 19.4 PAC H7r 2 5+ 40.0
ARR B At 74 ARRZE 5 2K 41.8 ARR I3 U225 89.2
A < 3.5 mmol/L i}
PAC < 10 ng/dLL 28.1 PAC < 10 ng/dL 3.1 PAC < 10 ng/dLL 3.1
PAC < 15 ng/dLL 71.9 PAC < 15 ng/dL 344 PAC < 15 ng/dLL 43.8
PAC <20 ng/dL 93.8 PAC <20 ng/dL, 65.6 PAC <20 ng/dL 75.0
ARR < 20(ng/dL)/[ ng/(mL+h) ] 1.3 ARR < 20(ng/dL)/[ ng/(mL-h) ] 3.1 ARR < 20(ng/dL)/[ ng/(mL+h) ] 0.0
ARR < 25(ng/dL)/[ng/(mL+h) ] 219 ARR < 25(ng/dL)/[ng/(mL+h) ] 3.1 ARR < 25(ng/dL)/[ ng/(mL+h) ] 3.1
ARR < 30(ng/dL)/[ng/(mL-h) ] 28.1 ARR < 30(ng/dL)/[ ng/(mL-h) ] 3.1 ARR < 30(ng/dL)/[ ng/(mL+h) ] 3.1
PAC HLYCHI Rkt 68 PAC7E 5 R HL 20.6 PACH /L2 5 43.0
ARR S 5 68 ARRZE 5 75 49.4 ARRFi 43 L2 5 101.7

BB YR TF 7 ol R BE PAC AN W HERS: PA 12K, [ It
T BB R HEI TR PA i e B {EL

PAC FIARR A5 U0 =5 A9 4 A 728 53 B4 D PR
ZITHEN . TG, T A S A A B %wé/\w\%
1, sz Z R R R AR, iR 25 259 Al
MR AKOF 45 o LR G AR AR 25 A2 S A I 7 i
KA IR 10 22 St 25 S mi s SR RS UE S
PAC Fifi 5 bR AR fiff A7 T B s i) A8 7 3 1 o, R
FHF DU AR A B TAGIR T, I 76 R R S5 RS
DU o FRARNL S5 2 6 O e e vk Ak Aok
(AT = A S B) B R E PAC 1 — 2,
g5 R 3 RO A I PAC — SRR 2, ik S
fe2z ek (B0 (E R A)IGE PAC RIEAE, 5
b2z 6k (E ™ B) JoAH M, 50 fe e i AR
JEFHSC AR BRI A 25 5% . R4 Yozamp
LRI SE RN T RIS I i i (H R 2
AT AR [a) Ap Ji i v k3RS A s B, PAC FTARR
AT S5 Z Ry i A 25 A IHAR K, R4
WFFE MELFN 4 PAC B2 ARR /M P4 728 St 57 48
RPN 73 o AR B LOIFSY AN LA T R — Rk
D7 R B S5 9 SRAFERAL B[R] AR AR v £ iz i
KT 5% — B EE, ke T _E AR R R Ak i
Z5 HBREERI TR NMEZE S KR

g YRR T T A8 0T R B — 15 BT A 5 e ' 2R - I
B XK K -8 [H i 22 4E (renin-angiolensin-aldosterone
system, RAAS) B 254 , iX J& T 3 PAC 11 ARR 72 57
AT RRJE IR 22— (E2 AT 0 R R BRI A
FH A, 25 18 AR I 4 1 OO0 R 24 TR AR XU
g & Z PR 25 W) 6 RAAS K60 245 S 4 52 e 45 22
2~6 A Z K LT A PA B A i [R5k BT A 5 0 RAAS
Rl (4 259, el R 52 B FE rh R AT PR . B
T, A5 43R 09 2 i PR L 52297 3 A8 v iy 31
AR PA G A 285 A8 S B K, A vy LU B AR A T g R
*{J’(ﬁ% SRR T BT B S BUBR B, R TS fig
3N Rz, Ak, 2 B SRR RSP AL
*ﬁfﬁﬁﬁTﬂE’J*’\{ﬂ" JrickitiA PA, Hfi A iy I AN B
Fr A5 HUIT A 5200 RASS R GURG A 25 ) 1) 25 A5, PRIk
X IR BN B AETE R AR 5 FRA AN [
R Ty 2Z TA) ) 22 S5, 0B 28 W 4l P 6 5 o 45
e IR VB Sy N
BRI AT ISR PAC 195000, 9 —B0A R
JEFEPA TR A A R EER R, (L&, A
WFIE R RAESIBRAR ML S PAC S ARR I, ATEZ
PR TR BB, X5 Y ozamp 55 [ HFFT S5 R
—F, MM < 3.5 mmol/LE PAC HI ARR AE S
[ REAR I, BT LA e B2 A FRATT L ¢ 3] (1 PAC Al
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ARR /&1 78 5 B TC ] (B 5Bk
Zx LT A s AR SR EE T FL AL I
PR PA % 1 PAC B2 ARR (1785 BE 78 Sk, 42
TN R L )RR IR A A AN B T AT AR
PEAE B BHE B (E, AT AT BB 2 PA , PR T TG i 2 1
ke PAHEIfEE . 5T PA M B R K2 W

R, VLR S s AL T O I R B e XU
PA KW LR A a2 B R IR XA =

I 2D T — IR PA T {H2 TN R
PR I AR B, — 7 THD PA Tl A FR bR A8 SR,
AR Z, 7 — il TR AWM TR ARTERS 2 0
FERIG IR AE BT, PRI, Anfel =2l =5 PA
i i o P SR IR 1 — A BRIk AR . VR
I TR 88 RIS AS R I 7 457 28, B v AL PR A, %
TREAAS I ke ()2 i AR 2, BT XA AR S i
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