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rUK/Ucr524 hJRE (24 hUK) A9AH G S0 I 8 8 25 323808 TAERRE (ROC) 4R, 23 BrrUK/Ucr AT B PR 24
MM E. 58RI MAT LR AL, B AL, SR I AUK IR REIR(P<0.01) . B HEJCE4124 hUK. rUK/Uer KF
AR S AR IE 20 (P<0.01) » rUK/Ucr 524 hUKEREIFEEARDC, 24 hUK., rUK/UccHIT MR S Ry 2 T AR (4U0)
43°00.73 . 0.71, rUK/Ucr ) Wi B P S 80 ) e A 10 o Ry 3.4, REKE N67.59%, K53 H67.53%, #5518  rUK/Ucr5
24 hUKAAR e, rUK/Uer T3 Pk e B A M B 524 hUKAE Y . 7 TG H 24 hFRIARAS I, AT HEFE [l FHrUK/Ucri:
124 KUK M B AEAE B R, His H2 W) 253 4,
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Application Value of Random Urine Potassium-to-Creatinine Ratio in Diagnosing Renal Potassium Loss SUN Yi-
hong', ZHAO Lian-ling’, WANG Xiao-shu', REN Yan’, TIAN Hao-ming’, CHEN Tao’". 1. Department of Endocrinology
and Metabolism, Guang'an Hospital, West China Hospital, Sichuan University, Guang'an 638000, China;
2. Department of Endocrinology and Metabolism, West China Hospital, Sichuan University, Chengdu 610041, China
A Corresponding author, E-mail: dr.chentao@qq.com

[ Abstract] Objective To analyze the value of applying random urine potassium-to-creatinine ratio (rUK/Ucr)
in diagnosing renal potassium loss. Methods patients diagnosed with hypokalemia, including 373 cases of renal
potassium loss, 83 cases of non-renal potassium loss , and 358 cases of normal serum potassium, between 2017 and 2021
were enrolled. The clinical data of the patients were collected and the correlation between rUK/Ucr and 24-hour urine
potassium (24 hUK) in the three groups was analyzed. The receiver operating characteristic (ROC) curve was used to
analyze the value of applying rUK/Ucr in diagnosing renal potassium loss. Results ~ Serum potassium decreased in the
normal serum potassium group, the renal potassium loss group, and the non-renal renal potassium loss group (P<0.01).
The 24 hUK and the rUK/Ucr of the renal potassium loss group were higher than those of the non-renal potassium loss
group and normal serum potassium group (P<0.01). rUK/Ucr showed low to moderate correlation with 24 hUK. The
AUC of 24 hUK and rUK/Ucr for determining renal potassium loss were 0.73 and 0.71, respectively. When the optimal
cutoff point of rUK/Ucr for determining renal potassium loss was 3.4, the sensitivity was 67.6% and the specificity was
67.5%. Conclusion rUK/Ucr shows a moderate correlation with 24 hUK and its accuracy in determining renal
potassium loss is comparable to that of 24 hUK. When 24-hour urine samples cannot be obtained, it is reccommended that
rUK/Ucr be used instead of 24 hUK to determine whether renal potassium loss exists, with the optimal cutoff point for
diagnosis being 3.4.
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ZAPRN IR TARH — BEAES: ) SR — A E R 5 1R
i (L6 an Bl HL IR B 5 JR WU L {H (random urine
potassium-to-creatinine ratio, rUK/rUcr) J2RACE
24 hUK, {EBIFFERS 5 22 S8 18 A R g I A, T I
i AE AFF 124 hUK 5 rUK/Uer A SCHESRE /0, IF
HAEA /N ik — P B r UK/ Ucr &2 75 il & A4
24 hUKRFIWTE PR HR, A5 9 A &, il
AR T ISR AR 28 % rUK/Uer 5524 hUKAYAHSCHE,
W B r UK/ Uer F0I0 PR 2R B A9 A0 (L

1 XHRMWFE

L1 3%

KBTS IAT R FERR AT DU R 28 P R B A W)
B2 2% B 2 T i s A8 PR o A A, HLIE 520194 1
(556) 5 4 A2017-202 145 A PUJI K2 HE T B I5g A7)
WA R A I i A (i £ < 3.5 mmol/L ) B[R] m 4 1F
(L8 = 3.5 mmol/L) (R . B IILAE £ & 353y
PERBPAAAR S PR AL, VRS H0: AR i H R
A R SCHRAT T8 42 Hh Y RS SR B 22 A 50, i
WEAE | PEFRERG AR5, s O IR HER 25 . AR B PRk
B AR AT ELARRR 1 20 B0 B MR B 5 1 AR
PR ) o HERRARE Gl R H 2 —) - RS EE /)N
BRUE L # (estimated glomerular filtration rate, eGFR )<
30 mL/(min-1.732 m*)""; @ FZ I #RAC B0 254 kb
B ffﬂ%%%%%ﬁi%ﬁﬁ?m(angiotensin receptor
blockers, ARB) ., [l & 7K 2 H AL B #1577 (ngiotensin-
converting enzyme inhibitors, ACEI) , JEebHi4: 2 (F 8
R PITER RIS | DU SISO Mo 2454 (S8R |
AATAF); O 9422 . AREIEM BT B IR A
Ik T EANREHURGAI T @ 24 hiR > 3 Lifi<
400 mL, 24 hJRWUEFHEH < 0.6 g(5.3 mmol)”; @ HFEK
B A XE LA IE, 75 B AM A) FR

FEACEETFI . A R SCHR, O T8 38 E i e ARG
rUK/Ucrt524 hUKHY A5 R ERIE 0.3 747, fii 1
PASSISHAFUEATHETY, BUR — iR MR a= 0.05, 2 128
RIEEMEAB= 0.2, BUMAE AT B2 B TH I REACE . L4 1E
WL SARPP AR ZH 22 /DT 7851 T LRI R 2R
KT rUK/Uer i TARH IMLAE 28 & AR AMIRE R 2185 1k
KU)W SCIRAGE . PRI ABIE ST BOE rUK/ Uer LL fH 12
W P2 B A SR R 90%, 4 51 80%, filiHIPASS 158K
PRI, BUE —2RiR2ZEME R a= 0.05, 5 T EiRZEHEAR
B=0.2, BUMAS B AT B B TR REAS R . B G 4 s 2
1583, Ak B ML B2 5 2 701

1.2 FHik

1.2.1 R IR EMER . AR RS
(BMI) . & ABEHE — HFEERIK, TFIE24 h b
BUPRER . PRIVET . 7] s G 00 A8 2 1 ) 25 44 . eGFR. I
JUURF . i i . AR R B> 2.5 mmol/L, TTZ
3 CEEAFIE IR, HJC ™ E SR i R A, S R
TRCE IR . AP <2.5 mmol/LAY R, HR10%5
AEATRAE H 2 L B0 T 22,5 mmol/LLA L5, 455 1 #Mif24 h
CH BT AR R B C T8 H 2K R RN 25 ] DL5E 4
T I 6T PR EHI T 52 1 1) R DG SR, SIS 7 22 4= (1 [m] B
AWEFEAS 24 h) , B YIS 1% W1 8], JF R IR DL 18K
P o UEESEMUG 5 A Excel# .

122 4847 PRI MR IR AL B R AR
KB rUK/Uer 524 hUKMAH G, IF HO A& 20 22 [ 1
PP rUK/Ucr, 24 hUKIY 225 . FFXMIRET AT A8 5 25 32
R TAERHE (ROC) B4R, 4 rUK/Ucr., 24 hUKIZ it
B[4 22 5, 8 22 r UK/ U cr b AR 0 97 B 14 2 40 109 B AR I
PHH.

123 SitF gk RS IESS IR Hx £ s
Fom, A IR) F A R PR 36, R F PearsonAH JCHEF 740 5643
15 DA 4340 04 R A FH T 285 (P, Pog) 367, A1) L3R
i FAES B . P<0.05 W= FAH G5 L.

2 #R

2.1 —fRIER
2017-20214FF 9560 /35 B8 HUR W AR A, HEBR
eGFR< 30 mL/(min-1.73 m*) B 35 51, PR > 3 LAY
2141, JRALEF < 5.3 mmol i) 83 52451, fiff AR B 259 1 2
H18M, JRRIE . ESIRZE A E . GlitelmanZi A AFIZ WA
VI 22, B MR SR B e B R R AR R
OB, FEAEIER Yy £ ) R 2081, W RO TAE 12 b 2 1) SR
615, 1 AR P 24 550 ) 8 3 581, S RE R GBI FR B 24, It
814N AL TE o 339151 B P 2R 4 L 708 B 1 2R 4
344 14 IE 3 & B B24 hIRIARAS, 27445 B PR 24
420A B PR AR L 3234 I A5 1E B B U LR bR AR,
2620 B PR B L 2961HE BRI | 3236 i 41 1E TR
Ak B LT BEAL 2 24 hIRIRARAS .
2.2 MPEFH.SHELMA  IES MK A B ENER
HIRK,

I B0 IF 5 A1 (35841 )« T I AR A 12961, L
36.03%, JiL & 15 LK B8 2 8051, 1t Hi22.35%, i bR &
BT 5 W R 430, 5 R 12.01%, B IR A E B
3141, M L8.66%, B I MR TG RE AR IR R & 166, 5 H
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4.47%, JEFRZEEAE (AL H51E ACTHAR Hi M Al ACTHAK #i
£ 250 o, (5 162.51%, 4k Rk KR Kk 1 55 0 R
34, i 160.84%, HEARE (EIARTIRRIGR | A KIMEE .
B IX G TGRSR ) s, o5 H1.40%, Q2 A AE i 711,
7 H1.96%, HoAh (U Pageti % . GordonZE &H1iF | 21-
FRAbEE = A 5F ) L3561, 4 E09.78%.

B 2 BR2H (3734 ) R ESE H #3360, (5 L
90.08%, AR JEHS . FIBR | H F 50 S5 254 B 2 I
B IILAE HR 140, & 13.75%, GitelmanZg & ik #1141,
i H62.95%, ACTH A 3E ACTHUKHiME RN 24 P51 JZE R 25
fIE 8B, 5 He2.14%, B /NE R 8 4l 5
1.07%.

A5G P B 2L (83451 ) - il DR s B T it SRR A
38N, 1 H45.78%, Ji &1 i R 250, 1 130.12%,

I R AT A, 15 109.64%, B AREAN B KN
B F R BT E R F 6 N, (17 107.23%, i B
BAE3N, i H3.61%, FEES AR iR 20, o He2.41%, B
JRBAME A LA, 5 H1.20%.
2.3 3HEZEH—RRIERIFER £ LIERNE R LR
W1, =2 Z A PR A4 B LG L AF 1§ . BMI,
TG. LDL-C. eGFRZE TG 1243 . BB PB4
) IR R oo T OB 0 2 SO R, 22 A S
MY (P<0.05) . "B PESH AL E T A E w4l B S
PERBRAL, ZR A% E L (P<0.01), FHEKA
24 hUK, rUK/Uer K TR PRI AL S il P E 7 4, 25 5
AET#R L (P<0.01) o MLEFFEMERIE 5 &, B e
41 AR B PR A HOR AR, 22 5 A St X (P<
0.01),

F1 MSFEFA, BEEKAIEEMERMA L BIGERELERGERELR

Table 1 The differences in clinical biochemical indices among normal potassium group, renal potassium loss group, and non-renal potassium loss group

Index Normal potassium group (n=358)  Renal potassium loss group (#=373)  Non-renal potassium loss group (n=83)
Male/% 46.09 49.33 38.55
Agelyr. 50.30+14.81 50.64+12.45 48.02+9.57
BMI/(kg/mz) 24.46+3.82 24.61+3.78 24.00+3.04
SBP/mmHg 15832 174x26™"" 16330
DBP/mmHg 9622 106£16" 100423
Synchronous potassium/(mmol/L) 3.98+0.30 3.20£0.20" 2.55£0.197""
Glu/(mmol/L) 5.0 (4.5,6.1) 5.0 (4.6, 5.6) 57(49,88) "
TC/(mmol/L) 4.4441.10 4.28+0.89"" 4.3120.81
TG/(mmol/L) 1.3 (1.0, 2.0) 1.3(0.8,1.8) 1.5(0.9,2.3)
LDL-C/(mmol/L) 2.59+0.86 2.47+0.80 2.60+0.61
eGFR/(mL/[min-1.73 m"]) 98.75+20.93 98.27+21.38 97.37+23.49

Synchronous 24 hUK/mmol 37.8 (29.3,49.3)

rUK/Ucr 3.5 (2.5,4.8)

31.4 (24.4,38.0) "'
2.9(2.1,4.0)""

453 (34.7,61.2)"
42(3.0,6.5)"

" P<0.05, " P<0.01, vs. normal potassium group;  P<0.05, " P<0.01, vs. renal potassium loss group. 1 mmHg=0.133 kPa. BMI: body mass index; SBP: systolic

blood pressure; DBP: diastolic blood pressure; Glu: glucose; TC: total cholesterol; TG: triglyceride; LDL-C: low density lipoprotein cholesterol; eGFR: estimated

glomerular filtration rate.

2.4 rUK/Ucr524 hUK#124 hUK/UcrBJ48 44547
Spearmantf &4 A7, rUK/Ucr524 hUKAYAHE R
B, AR BRI M 0.66, HAYAIF0.5(£2) .
2.5 rUK/UcriZliff Bk R =
g EaRgE R, Ff1 & BrUK/Ucr 524 hUKE AR
B FEEIEAE . NII#rUK/Ucr 524 hUKAE R PRk
B 22 53, ARBIERFrUK/ Ucr, 24 hUKH W B 1 2 B0 (4 4
(EHEAT T o0HT . UL ANMEI . DUB P B s A 1 iR
HEBP 2599 s R “ G A" 22 rUK/Ucr . 24 hUKI2 b5
PER A ROCHTZE, 15 3 #h £ H A4 51 40.71. 0.73,
M rUK/Ucr e fEY) 5 R 3.405F, RAEEE F67.59%, F5 53
}67.53%.

% 2 rUK/Ucr524 hUKHISpearmant8 X 57
Table 2 The Spearman correlation between rUK/Ucr and 24 hUK

Group Spearman r

Total (n=814) 0.46

Serum potassium/(mmol/L)

=3.5 (n=358) 0.46
<3.5 (n=456) 0.46
3-3.49 (n=298) 0.46
<3 (n=158) 0.39

Renal potassium loss
Yes (n=373) 0.45

No (n=83) 0.66
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%3 rUK/Ucr.24 hUKIZ# &1 K $RBROCH £ S5
Table 3 Parameters of ROC curves for the rUK/Ucr and 24 hUK

Parameter 24 hUK rUK/Ucr
AUC 0.73 0.71
Optimum cutoff point 38 3.4
Sensitivity 64.44% 67.56%
Specificity 75% 67.53%
False positive rate 25% 32.74%
False negative rate 35.56% 32.41%
Positive likelihood ratio 2.58 2.08
Negative likelihood ratio 0.47 0.48
Positive predictive value 91.38% 85.38%
Negative predictive value 33.9% 42.62%
Accuracy 66.5% 67.58%
AUC: area under the curve.
100
80
x
2 60
£
240t 24 hUK
A
rUK/Ucr
20
— Reference line
0 20 40 60 80 100

(100 — Specificity)/%

1 rUK/Ucr %24 hUK| B & 1 5 4R BIROC i 22 ]
Fig 1 ROC curves of rUK/Ucr and 24 hUK for renal potassium loss
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R I A SRR NG IR v DL, (LS 40 R 1 9 PRI X
DA, DASROR G S A2 o T2 75 1 A B B R T
BRI RE I R 35— 20 .l T REALIR B8R AZ IR L TROK
ISR, H TR R T 32 2R A1 24 hUK#E
Ao, 214 < 3.5 mmol/L, JREP> 20 mmol/24 hii /R 7
FE B PEARBR0Y, 24 hUK B U Rl FRp2e 5, RET1112
HBE B, AR 24 hIR O SE R 58 B R ik
30% ~ 40%"' s 1 T IRAUEF A9 HEM SEA T 2, BT A
W25 0 T rUK/UcrB {24 hUKAY T REE, & 30
24 hUK5rUK/UcrfrfHZ7E0.3 0.5 Z 1], #EFERR B A
—, HAWFFE R 2 o0 30 Al i A, ARB I AE
N R R /D . 7EHGE 1, rUK/Ucr524 hUKIY A,
B PR B ZH 0.8, A B PSS B4 D 0.42; rUK/Ucr I
PEREAUC H0.7 ~0.87, VI HL3.3 ~ 3.40F, UM

74% ~77%, Fi5FE N 81% ~ 90% .. I T X LLfF 5% vh
24 hUKHY 88 AR it R rh 52 i, FLREAR f 5/ (R
BRZH B 40 ~ 6011, B PR FIZH AT 30 ~ 63151, BF
HEERTY KA GRS — L BAE . Ryt — 2L W
rUK/Ucr 7 B MR B Wb (B, AT R T A4 1l
it SEEREA S, A3 BT T ARAMIIR S TR IR AR 8 1A
AR, HEBR T AN SR A L IR 25 AR 25 . AT 4E IR
W 7RrUK/Uer 524 hUKEA L2 P BE RO AH DG B M2k
B r=0.45, I B PR B r=0.66, 5 EEERHERR KM 5
ma (ISR 25 RO A 8 2 —FL

BT PR R 2 BRI AR B R A
Z A BYAERS . PESIR . BMI, IiLE . eGFRZE R T4 H
TSCo AR B 2L R e T L O 2 R
PRL, SRR BRI EETLE A R A S
PRI I R R T AT IE 2 L AR BRI, SsE
R B PR R A R RERE A G . B T IO L I
TiEhR, NS 5o 28R 03T, BIE =412 1)
ZRA G ERE S A AR AR TS5 5L, X ST
JEDRUSIKS" IS th A5 2 1HIESE

ATFFE LA B M O B 1 IR HE B 245 4 5k oy
“EARE”, UK/ Uer W7 5 PG B U ROCHI R I, il 4%
T RIFREET0.7, 7EJEDRUSIKZERF 5T ik 30 A 24
24 hUK> 120 mmolif, rUK/Ucri2 Wi 5 R B i AUCH] 15
0.8, 2424 hUK< 100 mmolif, rUK/UcriZ Wi & 11 2< 41 Y
AUCZ1200.7; i F W55 45 i r UK/ Ucri W B 1 28 81 19
AUCZ110.9% DL IR 45 B AR 2R, ilhEE
PABIFFES G AR I/NARFA G AW
78 H124 hUK> 120 mmol (AR (A 641, SR iE— 2543
Hrxt b

FI R 4 R 18 R 3 5 24 hUKH G B 2 B0 1 iRk
BECRRSEE L WERREE AGE, bk — S irUK/Ucr 5
24 hUKTE A B2 3 v 1) 25 5, ARBF 9t Xt 24 hUKH]
Wi PR BRI E AT T 200 . R ILA B M G B v s
KT RHEHR 25005 52y “ Gt (24 hUKH) B PE 2k
HEYROCHIZE, 15 FIAUCH0.73, HrUK/UcrH Wi B 12
BIAUCCH0.71) 25, PRI # I\ e TCi 3k 24 hR
WHRASET, rUK/Uer il LB AR 24 hUKHI S 3 W7 2 5 A7 7E
BB SRl R FH 5 8, AWFFE AT rUK/ Uer 7
BRSO Y) S . YUK/ Ucr BB 3405, R
T N 67.59%, F5 57 B H67.53%, AR S% .

WFFE A 17450 AR A B 1 S 7Y A 5 1924 hUK <
20 mmol, X $E B H A BEfa E EBEH , A 200G )F 2800
PR . 2465 T it £ 5%, 24 hJR & Ry (1.05+0.61) L,
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eGFR}(109.47+39.34) mL/(min-1.732 m?), H AR R fE
ToHI 50, T AR K BB AAFTE AR B P 25 B 1 AH OGS
Bl XL 24 hUKHEM B I AR T, AT AR X 2k ih
BAAEIRIGARER" . FRWE B AN . BROR AR e PRV 72
SHRE ST E R AT G, D RSP R TR %

A FE AR PR AL SR R A D, R
R 2 4 L TR M 240 10 PR, S RE BRI 5 1 2 R 21 s 5
FAETE RN B B PR BT R 2R, J5 22 B mT HEBR s I
AN IR IUAE R, B A R T SR

FIZE MR AR IR £ vh 5

2 £ X Wt
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