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ARR(AUC: 0.991) i # PA IS BEZE S oS 112 & X (7=0.643, P=0.520) ; UPPP(AUC: 0.938) It i £ 2% RE A% T KMz
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The clinical value of urinary potassium to serum potassium square ratio and
supine-to-standing test for screening primary aldosteronism and subtype

diagnosis in patients with hypertension

KONG Dehui, LIU Min
Department of Hypertension, Henan Provincial People's Hospital, Zhengzhou, Henan 450000, China
Abstract: Objective To investigate the clinical value of urinary potassium to serum potassium square ratio (UPPP) and
supine-to-standing test for screening primary aldosteronism (PA) and distinguishing PA subtype in patients with
hypertension. Methods This study was a retrospective analysis. The clinical data of 60 patients with primary aldosteronism
(PA) (PA group) and 60 age, gender and body mass index-matched patients with essential hypertension (EH) from Henan
Provincial People's Hospital from January 2020 to August 2023 were collected. PA was diagnosed by intravenous saline
stress test (ISLT). The clinical data, urine potassium to blood potassium ratio (UPP) and UPPP were compared between the
two groups. The correlations between UPP, UPPP and plasma aldosterone to renin activity ratio (ARR) in supine and
standing positions were analyzed. Receiver operating characteristic (ROC) curve was used to evaluate the efficacy of ARR,
UPP and UPPP in supine and upright positions in screening PA and the clinical value of supine and upright position test in
the subtype diagnosis of PA. Results = The levels of serum sodium, 24 h urinary potassium, UPP, UPPP, supine PAC,
supine ARR, upright PAC and upright ARR in PA group were higher than those in EH group (all P<<0.05). The serum
potassium and PRA in supine and upright in PA group were lower than those in EH group (P<<0.05). UPPP was highly
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correlated with supine or upright ARR (»=0.980, 0.905, all P<<0.001). The efficiency of supine ARR (AUC:0.989) for
screening PA was similar to that of upright ARR (AUC:0.991) (Z=0.643, P=0.520). The efficiency of UPPP (AUC: 0.938)
for screening PA was lower than that of supine ARR (AUC:0.989) and upright ARR (AUC:0.991) (Z=2.841, 2.816; P=0.005,
0.005). The efficiency of UPPP was higher than that of UPP (AUC: 0.881) (Z=4.185, P<<0.001). The sensitivity of UPPP for
screening PA was 91.67%, and the specificity was 90.00%. The diagnostic rate of aldosterone- producing adenoma (APA)

was 100% when the percentage of PAC increase in the supine position test was < 30%, while patients with a PAC increase

percentage greater than 30% cannot be definitively diagnosed with idiopathic aldosteronism. Conclusions

The value of

supine ARR and upright ARR for screening PA is equivalent; UPPP is highly correlated with supine and upright ARR. The

screening value of UPPP is slightly lower than that of supine and upright ARR, and better than that of UPP, it has higher

sensitivity and specificity. PAC increase percentage <30% in the supine position test has a certain value for the diagnosis of

APA.
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T J= 25 AR 6 SR 4R FR S IRE R BK I, A2 T PAC, PRA.
FibSz A7 : [ 22:00 A28 B S EEE LT EMAR R, F
55 AN = 06:00 23 15 S BN SR 2 RS K O S mL, 22
Jei U BB B R MRS (S 37 s T, AREAR )4 h e
STAVE R AR I Bk It S mL, 43 B0 B TP vk 2%
i, BT B O BRI B0 4 B i (B0 242 10 em)
KOS 28 2500 5 PAC AT PRA, 35 & b 5t b
ARV L . IEW S %A 3L PACH
7~30 ng/dL, 7fii PRA 4 0.1~6.56 pg/(L-h); My PAC
} 3~16 ng/dL, fiM; PRA 4 0.15~2.33 pg/(L-h).

115 ARR. 24 h JR# /1 8 Fb {H (urinary potassium
to serum potassium ratio, UPP) . UPPP Flki}S7. 13 PAC 3%
JIn B 43 . ARR=PAC/PRA, UPP=/R £l /1. £}, UPPP=J}X
B /IR PAC 340 E 43 Hb=(37. 0 PAC—FM3 PAC) /fib
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B8 1 5 M T S7 A ARR 5 AR 56 B W) 2R 45 bR
21 ROC #h£k . ##% 18 ROC Hi £k i) AUC PEA 45 48 41

i A A% AE ., f R 2 HE )Y . 32 47 ARR. R ARR,
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F 1 PAFIEH B H WG K 5T RN (n=60)

g HE AR EFEEL 53 E IS TR EF kIR o L
[51(%)] (%) (kg/m?) (mmHg) (mmHg) (4F)
PA 36(60.00) 52.55+7.45 25.05+3.32 174.10£19.15 106.62+11.78 8.00(7.00, 9.00)
EH 33(55.00) 55.42+9.16 24.81+3.14 169.30£16.89 103.10+10.64 7.00(6.00, 9.00)
1z 0.307 1.881 0.396 1.457 1.716 1.887
PfE 0.580 0.062 0.693 0.148 0.089 0.061
i JIIING S iRz JIiRE PRER UPP UPPP
(pmol/L) (mmol/L) (mmol/L) (mmol/L) [(mmol-L™")/(mmol-L™")*]
PA 7720+ 14.14 142.67+3.51 3.324+0.63 66.91(44.05,82.10)  22.10(15.40, 28.80) 6.42(4.33,9.76)
EH 76.75+12.18 140.17+2.95 4.09+0.69 44.00(38.74, 54.94)  10.95(8.59, 13.40) 2.43(1.79, 3.10)
1 HZIE 0.268 4204 6.376 4,740 7.206 8.269
PlH 0.849 <0.001 <0.001 <0.001 <0.001 <0.001
4031 FMyPAC FEMVPRA EMIARR SLAPAC SEAZPRA ALFIARR
(ng/dL) (pg/(L-h)] [(ng-dL")/(ug'L"*h )] (ng/dL) (pg/(L-h)] [(ng-dL ")/(ug'L"h "]
PA 23.76410.50 0.37(0.23, 0.50) 117.89£46.50 25.72(19.77,34.90)  0.35(0.19, 0.54) 123.00(82.91, 159.61)
EH 12.73+6.21 0.59(0.38, 0.83) 16.41+8.76 12.22(9.23, 17.00) 0.76(0.58, 1.01) 22.44(14.63,25.94)
Kz 7.004 4.131 16.613 6.629 7.019 9.274
PlE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

RS A0 U7 22 57 W T i VOB DU B bR 22 (X4 5) FOR 5 AR IE 010 11 PO A T LB (Pus, Prs) 3278 o PAT J A 1 I ] IR 48 22 i 5
EHR J5Uk P4 755 1L 3 UPPA SRR/ ML L {BL; UPPPR BRAR /LB T He {8 s PACTA I 3% g 151 7 ¢ BE s PRACH 3% 3R 15 14 s ARRH I [ 5 1 38 LU A o

R 2 KIEbR 5 REM AL AL ARR AYAHSCHE (n=120)

—— L7 ARR fiMy ARR
rf8 PlE rlr B PfE
Iz 0.253" 0.005 0.264° 0.004
PRA# 0.831° <0.001 0.832° <0.001
k1 -0.365" <0.001 —0.370° <0.001
UPP 0.947° <0.001 0.906° <0.001
UPPP 0.980° <0.001 0.905° <0.001
M PAC 0.891° <0.001 0.883° <0.001
M PRA —0.502° <0.001 -0.503" <0.001
[iM ARR 1.000* <0.001 1.000 <0.001
SIAEPAC 0.917° <0.001 0.881° <0.001
S7{iPRA —0.614° <0.001 —0.610° <0.001
S fARR 1.000° <0.001 1.000°" <0.001

1“4 Spearmantfl 3¢ 4347 ; * K Pearsontfl 543 5 UPP A JR 40 /1 41
A 5 UPPPy bR 40 /100 480 ~F J5 LU AE s PACH Il 5 I8 1] A ¥k B2 s PRAHY
L3 B 250 ks ARROW TS [ 45 1 2% LU (o

24 PAAEBHELCHIHE FEREIARESHT K
60 il PA i ¥ I8 Y12 Wi 43 L APA Rl THA, Horh
28 il PA & B CT W Z 948 (2.5~3.0 mm) & B
RO b B A A R AT B s, ELX e R
B, SRR B BRSNS, 28 AVS 2RI R
TS [ PP 43 1, 265 T JB R VDR AR, AR5 s B
UESEH APA; 5340 32 (9B LR CT # )2 F3 $2 75U
B BRI AR, B THA, 28 AVS 2 Wi IS 3800, 07 JH
[ ] 52 475470 750 CHER PN T S A4 38 D ) 11 Al

APA 2 3 ST A PAC BEEM PAC Y38 I E 43 e
ik T THA 4 (26.23% I, 34.43%, Z=6.679, P<<0.001) .

APA 21 (28 i ) 57 v PAC 38 & 47 Lk <30% A 25 14
(89.29%) ; THA 4 (32 5] ) 57 fii PAC ¥ Jin & 43 L <
30% A 0l o R R S7 A L BR JE PAC BN E 4y
b <30 % [ /8 4, APA (112 Wi 4 100 %, 1fi Xt F
PAC ¥4I E 4 b > 30% B9 5B &, M AN REH & 2 THA.
N FH A7 A PAC B4 43 He 2 412 B APA 1) ROC i
2k, A V) 5 AE 31.31%, Youden $5%0H 0.9330, 7 &
A 96.43%, 55 N 96.87%, AUC=0.996, 95%CI
0.932~1.000, W3 4, & 2,

3 i i

Qs A PR TR [0 il 3 220 & 2 2R (2020 b)) Y FE
FE ARR & H AT TH B2 DA 1 38 07 A 48 b M A7 ), g
H ARR H AT AF7E — 2 W Js PR . B JE ARR ffi A&t
PA W& A Gi—MInifE, tH 745 i ARR i PA (916 7
B A1k A K, JR R E T ARR 5 32 0ifi 25 A RE B Fb
Jh . Ml AR VRS RE R MR IR R E 2R A
R, H R AT ARR 2 PA I AEE
SR FH 4 b Sl (L, A DAL ST 36 2 T AR Al T Ak b 3 R
A W 5 325 B8 1 0 SR AF 5 T A2 >4 b AH ¢ ARR i £ 1)
SIS TR, AR SO AR B 7 A 1 PA SR N EH SR E
17 ARRG 28 U1 5 /0 B 80, &5 1 W, o7
ARR> 32.01 (ng-dL")/(ng-L™""h™"), R 8 N 96.67%,
¥ 5Bl 96.67%, AUC M 0.991(0.953~ 1.000) ; FiM iz
ARR> 31.91 (ng-dL ")/(ug-L ""h'"), R 8 N 96.67%,
5 5 B N 98.33%, AUC A 0.989(0.950~0.999) . fiMiz
FISZA7 ARR 7E H FTH AL IR HERE 1) ARR i 25 ) 55
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B [20~ 40 (ng-dL)/(ug'L"h)] Z N . 20 % Giitop i S, X ULBH ST A7 ARR 5 EM ARR X PA (/)%
AT ) ST ARR NI 1 BAAS T AT FE b, T A SC 4% A A B B, X 5 AR R A DO B BIF T 4 R
SR, S ARR B K T-RMZ ARR, (H = #1251 —.

R 3 HBIERIHE PA BIRLAE (n=120)

K A7 A Youdenf§%t RIFUE (%) R (%) AUC 95%CI PlE
M4k 142.37 mmol/L 0.350 55.00 80.00 0.694 0.603~0.775 <0.001
PR 64.44 mmol/L 0.517 55.00 96.67 0.751 0.664~0.825 <0.001
iz 3.74 mmol/L 0.433 75.00 68.33 0.789 0.705~0.858 <0.001
UPP 14.50 (mmol-L™")/(mmol-L™") 0.650 81.67 83.33 0.881 0.810~0.933 <0.001
UPPP 3.42 (mmol-L™")/(mmol-L™")? 0.817 91.67 90.00 0.938 0.878~0.974 <0.001
[iMPAC 17.82 ng/dL 0.567 71.67 85.00 0.814 0.733~0.879 <0.001
fiMz ARR 31.91 (ng-dL™Y(ugL™"h™ 0.950 96.67 98.33 0.989 0.950~0.999 <0.001
SVPAC 19.35 ng/dL 0.667 76.67 90.00 0.851 0.774~0.909 <0.001
7L ARR 32.01 (ng-dL™"Y(pg'L"h™) 0.933 96.67 96.67 0.991 0.953~1.000 <0.001

3 PAY I I I ] R 5 220 s UPPR SR B /1L 4 LU AR ; UPPPA BR A8 /i 40 S 5 LU AR s PACSH I 3% 185 I3 1 v€ 8 ; PRACH 1L 3% 15 1% 1 ARRY
T [ R 5 R HAE s AUC iR T AR 5% A0 =T P 42 f91) 250/ B P ) 5+ 9P 810 280 ) X 100%; 7 57 J8E =50 B 2 f91) 50/ 90 ) 4+ 8 4
15%10) X 100%; Youdent $it=57 5+ 5 -1,

100 |~
80 H
X X -
@( e [T
& & r
M g 40 i
gl
————— UPP - b ——— EMIARR
2o S — ms 20 - ——— SIfIARR
i3 g —— 24 hER$E : M {iIPAC
- B 1L i ———— EMIPAC
0_||;I|1||‘..||.1|,|| 0_1111111111111111111
0 20 40 60 80 100 0 20 40 60 80 100
1—452E (%) 1—H5E (%)

TE: PA 5% P B [ B 220 ; ROC 126 0 32 135 BV 5 F i 25 UPPP i JRAD /41 J7 He {5 UPP g SR 81 /I 47 A7 ; ARR B [ R 5 5 22
VAR s PAC Ay 1L 24 T T R 2
1 A3RFRTA PA 19 ROC R K (n=120)

R 4 APA 45 IHA HARFTENZA 3056 PAC B8N E 43 kb
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