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This study compared the utility of the serum uric acid/creatinine ratio with that of uric acid as a risk
predictor of metabolic syndrome. From November 2016 to October 2018, 14,190 adult men under
the age of 20 years, who underwent a comprehensive health checkup at a general hospital in their
metropolitan area, were included. Metabolic syndrome was assessed according to the American
Heart Association/National Heart Lung and Blood Institute (AHA/NHLBI) criteria. Abdominal
obesity was based on the WHO criteria in the Western Pacific region. The serum uric acid/creatinine
ratio was found to be higher in the fourth quartile than in the first quartile, with a high incidence of
metabolic syndrome and metabolic syndrome components. On the other hand, ROC analysis
revealed the serum uric acid/creatinine ratio to be a similar indicator of the metabolic syndrome
risk to serum uric acid (AUC, 0.554 vs 0.566). The serum uric acid/creatinine ratio showed lower
sensitivity and higher specificity than uric acid. In conclusion, the utility of the serum uric
acid/creatinine ratio as an independent indicator to predict the risk of metabolic syndrome is
limited, and should be used only as an auxiliary marker.
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A EX(receiver operating characteristic, ROC)ZHA1 £41&
ol ARGt S AISIAEA QAN Hlwsto] 924 &
/Ao BlE0] -89S SRRl R 1A} S

S
A

O

HAZE=2016W 1195 € 20189 1097H4] = A4
o] U7H S Yol M FFA7FH RS 52 204 o]/ 8041 1]
THe] Al HS tiAF o 2 SE ST A7) 7194 AR
ZARE Sl A AEEAE, Anti-HCV Ab %+= HBs Ag A+
£ ERH 1 ARk}, TF AeAl, T2 AL HET WAl
A HAlS Aot s S A 3oll ASA S S oA}
S A3t 2% AT A= 14,1900] %tk B A=
H 24 SLE Y A E-ae] 9] 19 o FQl ol ZI2Ysel

2. Gk
1) A2 XEH7|=
hARES I A7 ] 28 NCEP-ATP 111 7|5& 3ok Ame-

rican Heart Association/National Heart Lung and Blood
Institute (AHA/NHLBD®] 7|52l whe} 57HA] tjAks- St 143
845 371 o S = B Ao & Bk
57HA At A 8 A 35 I =100 mg/dL, /44
1 >150 mg/dL, AU E Y AEES YAl <40 mg/dL, 53
7] € =130 mmHg %= o|7] E9F =85 mmHg, H7H[Tt
2 WHO AEfE A 99 714l deEdl= 94 >90 em&
A-g-oFTH21, 22].

2) AHAZ S LR

AL A5 AR A AR #4171 Inbody 720
(Biospace Co., Seoul, Korea)= &-&3to] A4 el Ao
2 243191, Ad#A(body mass index, BMD= A%
(kg)Z 7|(m)E Lpiro] AAkslGtt deEdls e 25~
30cme = HH AFE A S aS U AR 5=
H(lower border of rib cage)2t A5 A top of iliac crest)
O] S S AR 0.1 e/ £33kl 7] @
o2y 2 5 F HYAHIE A AISE S o Ro| = A
Al(Medisave UK Ltd., Weymouth, UK)E 243}t SR
A2 8AIZE o) F-EA E ol A @ Aol A sto] Z4stl o,
9 & Y 2H = (total cholesterol, TC), A3 AW trigly-
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ceride, TG), HDL-C, A% At F| AH|E(low density
lipoprotein, LDL-C), 3584, 84K EH 8 AZ A (blood
urea nitrogen, BUN), Z&|o}E]'d-2 TBA-2000FR NEO A&
As}8HEA 7] (Toshiba, Tokyo, Japan) & S-A18k3ict Eot g
3184 4 (hemoglobin Alc, HbAlc)& Variant 11 (Bio Rad,
CA, USA)Z, 2132 Roche Modular Analytics E170 (Roche,
Mannheim, Germany) 2.2 2413t}

3. SAEAN

o] ALe] EA Xz SPSS version 24.0 (SPSS Inc.,
Chicago, IL, USA)C.2 AAJs3ict, QA T8 obeld H]&-9
MRSl whE AT i dAke] AREE £ 2] Afo] Bl ThALS:
T FA 840 FfSo] W2 QA A dolE Y H]E-2] Kol

]
=

fle
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A

o2k

tob ot

Hek

2 Scheffe 0.2 A5
=9

[e]

Flct Q4Hgl @A/ A8 ofed B
7 40| Kol = w7} BMIS SA43t Aol A 22| AE]
FEA(logistic regression)< =3l $¥H|(odds ratio)2}
95% A1 77H95% confidence interval)& ottt 84
gloteld vl F4 73l fluliE o] 2IIHERS: SkSich
F3F A/ A obed HE&2] tiARGE o
el AR} Bl wate] @A/ T8 okeld H]E-2] ROC
83+ 248} W2 (area under curve, AUC) g+ F-3Hict. o
ARS8 ol2317] 93t @A/ A dofeld vl&3} g4k %

Table 1. General characteristic of subjects based on uric acid/creatinine ratio quartile

o A=z
=T

-4 (one-way ANOVA)E &l &<lstalom, AR
Atk Eot @A/ oteld Bl&
o] w2 ARt Y AR 8 ae
9] Aol 5 vl wskalA} 7ho| A5 A4 (chi-squared test)

| o2 A

220 3lo

= 1_—6_}-7]

31 o
TAE

. 1% quartile 2" quartile 3" quartile 4" quartile
Variables (<448) (449~5.15) (5.16~5.89 (589 %) Frvalue
N 2,479 3,208 3,924 4,579
UA/Cr ratio 3.66+0.49 4.59+0.19° 5.26+0.21% 6.43+0.70%° <0.001
Clinical characteristics
Age (years) 49.18+11.84 46.61+£10.77° 44.74+10.30%° 43.60+10.27% <0.001
Height (cm) 170.57£6.49 171.29+6.22° 171.72+6.23® 171.86%6.43% <0.001
Weight (kg) 70.14%9.97 71.18+9.33° 72.74+9.96% 74.75+10.86% <0.001
BMI (kg/m?) 24.07+2.96 24.25+2.78 24.63+2.86™ 25.26+3.08% <0.001
WC (cm) 82.36+7.76 82.64+7.36 83.65+7.41%® 85.28+7.59%¢ <0.001
SBP (mmHg) 112.49+13.93 111.96+12.82 112.45+12.76 113.43+12.78% <0.001
DBP (mmHg) 72.45+9.85 72.45+9.72 72.89+9.83 73.59+10.00° <0.001
Lipid profile
TC (mg/dL) 189.55+33.69 193.94+33.43° 195.45+33.17° 199.26+34.95% <0.001
TG (mg/dL) 127.02+75.11 134.11+87.89° 139.77+83.89° 166.25+113.39% <0.001
HDL-C (mg/dL) 53.66+12.72 52.50+12.01° 51.94+11.85° 50.85+11.75%¢ <0.001
LDL-C (mg/dL) 116.81£30.44 121.27+29.45° 123.02+29.90° 124,97 +31.72% <0.001
Glycemic profile
Glucose (mg/dL) 97.40+29.20 92.70+21.01° 90.58+16.26™ 90.92+15.86™ <0.001
HbA1c (%) 5.88+1.15 5.66%0.78" 5.58+0.62% 5.56+0.54 <0.001
Insulin (uU/mL) 4.94+3.16 4.97+3.24 5.09+3.03 5.62+3.45% <0.001
Renal profile
BUN (mg/dL) 14.67 +4.34 14.34+3.54° 14.12+3.38° 13.92+331% <0.001
Creatinine (mg/dL) 1.21+0.22 1.19+0.12° 1.17+0.11% 1.13+£0.11%¢ <0.001
Uric acid (mg/dL) 4.40+0.80 5.45+0.58" 6.14+0.62% 7.28+0.97% <0.001
MetS components (%)
MetS 273 (11.0) 297 (9.3) 408 (10.4) 663 (14.5) <0.001
Elevated WC 410 (16.5) 541 (16.9) 802 (20.4) 1,212 (26.5) <0.001
Elevated BP 447 (18.0) 484 (15.1) 643 (16.4) 841 (18.4) 0.001
Reduced HDL-C 273 (11.0) 401 (12.5) 482 (12.3) 714 (15.6) <0.001
Elevated fasting glucose 589 (23.8) 580 (18.1) 608 (15.5) 752 (16.4) <0.001
Elevated TG 701 (28.3) 976 (30.4) 1,349 (34.4) 2,026 (44.2) <0.001

Values are presented as means=standard deviations and number (%).

a, significantly different from the 1st quartile; b, significantly different from 2nd quartile; ¢, significantly different from 3rd quartile.
Abbreviations: UA/Cr, uric acid/creatinine; BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic
blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein

cholesterol; HbA1c, hemoglobin Alc; BUN, blood urea nitrogen; MetS, metabolic syndrome.
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2] Atk optimum cut-off values)S 17 (sensitivity) 2}
Eo]E(specificity)2] o] H 7} Bi= A 9] gk A7 A
#Hog AEsielrt. o] AtollA BE FARAL] f-2
P<0.052 7220 2 AAs}sc).
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1. 4t/ 320tE|H HIZ2| A2

ol E
ol S

[AY A obed HE-0] AHE9]ol| whE thdRke] WA
E742 Table 13} 2t A, A%, Al ARE9157T 571
55 Hlgsto] S7HTHZ7E £<0.001). BMIL} 2=,
F579F o] AU 4ARERIGOlA 7HE =& A E B
CHZHZE P<0.001). 74 93 5 TC, TG, LDL-C& 1AHE

Pl0fl THE A+ YRS

AR Th A9 Broll Al A et o, 4ARE = 34}
BoSRUE =9tk P<0.001). 18U HDL-CS 1AR:
AR ThAFS] B QrollA] WA EREL, 4ARE 4= 3ARE

AR WITH(P<0.001). 3= 8 YT HbAle 1AREY
FET AR Elrell A Hotom, SA}H Qe 4AHE Sl g=2
ARE QIR T EQITHP<0.001). Sledl 4ARE9147F 519
R = A YR THP<0. 001) BUN= 1AM IR}
&S] ESloll A Fokom, 4AEQIG = 2ARR QI Rt Wk
CTHP<0.001). ZeoFeld-2 1ARE ST AFS] B 9j4=of| A
SOXIL ARSIt ARl 2ARE S T Wek o, 4
AREQG= 3ARE R R WQIH(P<0.001). 84K 1AHES]
FETHFS] Aol A =0kaT ARSI AARE 1= 24

H

5.5
P<0.001 ab,c

sS4 ab

5.2

Uric acid/creatinine ratio

4.9
0 1 2 3 -4

MetS risk factors score

Figure 1. The values of uric acid/creatinine ratio according to number
of metabolic syndrome components. a, significantly different from
the MetS components 0; b, significantly different from MetS
components 1; ¢, significantly different from MetS components 2.
Data are meanz=SD. MetS components 0: 5.07+1.02, MetS
components 1: 5.24+1.09, MetS components 2: 5.32+1.15, MetS
components 3: 5.41+1.21, MetS components 4: 5.37+1.27.
Abbreviation: MetS, metabolic syndrome.

Korean ] Clin Lab Sci. Vol. 51, No. 1, March 2019 45

PR 2o, ARG AR R =t TH
7 P<0.001). HARS St AN = AARE 9ol A 14.5%
27V lEg Bolow, delad S AR 5
7V N7 SR P<0.00D). =2 B
(P=0.00D)¥} HDL-C (P<0.001)9] 4

7} 18.4%%F 15.6%% 7Mg w2 WANES BYlot 35
7R 1ARESIoll A 23.8% 2 71 2 WANIEE B
H, TG S7F= AR a7 5715 AR =

(ZF2F P<0.001).

r1r
Sl
HE
40
Enl!
-
50 30 ue T m
L o ol 1N o

2. IINBZ2E FERQA9| T ME 2
HIZ2| x{0]|

ARGt QA0 Ago] w2 @Al A H|obE]d Hl&<]
Aol 5 BRIt ATt thAls3t T 84V} §liewt it 171, 274,
371, 47 ool A R AE 7T A /Al A= okEld HlEo]
=, tafeat A 8AE 270, 370 7R 171, 2709]
TARAE 7R A YT P<0.001) (Figure 1).

At/ 3|0t

Q4t/3|0tE|H HIg 3
EHArsTELrel Y
QA A obed HE0] ARE9]of| T thARS S W

A= B 31 2 S IS 702 24K
AZ(P=0.023)0l1 4 0.8281(0.685 ~0.972) Who 1, 4AHE)
$(P<0.00D)o A= 1.3741(1.175~1.586) =ik, 1eut o
B3 BMIE SAIR & 84/Adoteld vHl&-2 tiAgot W
B 2197} o] Y12t Table 2). 8AFS] AR}z w2 o
A 1= BAS OFA] o2 - 1A SIS 7]
TO & 3AREG(P=0.010)°14 1.2181(1.035~1.411), 4Ak
E314(P<0.001)°l1A] 1.6580(1.425~1.903) =A] LEFSETE
T2 A%} BMIE BAISE T QAR IAFESIFE 7|20 =
4ARERS(P=0.036)001 4] 1.1881(1.011 ~1.407) HHARES -
] 918 o] =9kt Table 2).

Q| ARZ R0l T2

4. ABR TS OIS0 flet Q4/F HOtE|H HIE 3

et aAl/AHoteld vlge] AT
Z(area under the curve, AUC) 352 0.5540]1, @ 4F9] AUC
2 0.5660] 91t Table 3, Figure 2). thARESTE o] 22 9]0t
QA A obeld vl-&2] Ak 5.75, W A= 37.4%, 50|
T 72.0%% YEPFTHP<0.001). 24| A9t o 2
91 Akl 6.35 mg/dLolH, W= 48.1%, S0l

www.kjcls.org



46 Myong Soo Kim and Kyung A Shin. Serum Uric Acid to Creatinine Ratio as a Predictor of Metabolic Syndrome

Table 2. Odds ratio for the metabolic syndrome according to the uric acid/creatinine ratio quartile

Prevalence of MetS

UA/Cr ratio

Crude (95% CI) P-value Adjusted (95% CI) P-value
1* quartile 1 1
ond quartile 0.816 (0.685~0.972) 0.023 0.853 (0.703~1.034) 0.106
3™ quartile 0.951 (0.809~1.118) 0.540 0.948 (0.791~1.135) 0.561
4" quartile 1.365 (1.175~1.586) <0.001 1.171 (0.986~1.390) 0.071

Prevalence of MetS
Uric acid (mg/dL)

Crude (95% CI) P-value Adjusted (95% Cl) P-value
1% quartile 1 1
o quartile 0.931 (0.792~1.094) 0.386 0.911 (0.763~1.088) 0.305
31 quartile 1.209 (1.035~1.411) 0.016 1.050 (0.883~1.247) 0.583
4 quartile 1.647 (1.425~1.903) <0.001 1.183 (1.011~1.407) 0.036

Adjusted odds ratios for age, BMI.

Abbreviations: MetS, metabolic syndrome; UA/Cr, uric acid/creatinine; Cl, confidence interval.

Table 3. ROC analysis for uric acid/creatinine ratio and uric acid associated with metabolic syndrome

Variables AUC (95% CI) Cutoff value Sensitivity (%) Specificity (%) P-value
Uric acid/creatinine ratio 0.554 (0.539~0.570) 5.75 37.4 72.0 <0.001
Uric acid (mg/dL) 0.566 (0.550~0.581) 6.35 48.1 62.6 <0.001

Abbreviations: ROC, receiver operating characteristic; Cl, confidence interval.

ROC Curve

0.8+

0.6

Sensitivity

0.4+

—— Uric acid/creatinin ratio AUC=0.554
Unie acid AUC=0.566
Reference line

00— T T T T T
00 02 04 06 0s 10

1 - Specificity

Figure 2. ROC curve of uric acid/creatinine ratio and uric acid for
diagnosis of metabolic syndrome.

Abbreviations: ROC, receiver operating characteristic; AUC, area
under the curve.

62.6%THP<0.001) (Table 3).

of A= A A FAolM B2 gt/ ot d vl
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o] AEFTL AN AR B4 5 P=AS B
A Slgiet. B4 QAR okl U &S 4A 95T} AR
ST} oA 9 A AR S A

A

£ 5o} 18U ROC #4] 23t @2 g4l/a#oteld vl
2 AR A A&l dlol 4 QA Bt o] 5831 A
= oY o m(AUC, 0.554 vs 0.566), RAP Kok wh-e- w7k
E9 =2 Bo|=E Halrt

o] o] M2 1AL =2 BMI, o[ R AE S
9l 1 E Y o] Q= A 0 & R ErH?23, 24]. ol A}
g2 of2fet thapgel o] Waa $H 1 e AFE S ok
7102 A= AN 11 7142 o2 wetak] prH11]. H[E}
BAo] ol EH A7} 1 mg/dL 5713 wiuict A28 &
o] §1H0] 17% F71erchal Hars]w[25], 2o 85 &
A7 oot Gt Gl S BLERo| A TS ol %
Sh= A 2 AAIETH26, 27, YA ES FolA EH 84
£ W5 20 T2 AES AMAE 4= gloH, gEF

2l=(allopurino) & 5S4 S5 W2 EA7F fleft et o ¢F
Q1 T 75 VEhHTkY B g tH28]. Y el A 4
ST EAL QAT B2 falA]= 2o ikl A 523
P ol &ohe Ao & YERTH29, 301, oA 87 a4tA| e}
AR oA Afo o] 733 AF T Ag- Wi 0 & T3,




AARS Fool thALS] AR E A FE N0 R A AT,
TN A AA el B 847 STk A
T% 7Fs3ith32]. w3 Aot F7hs A gy A9k gl o
Aot 919 S7ek o] glrkal _‘:11 FITH13, 14]. o] A9
HAF7He7 B2 QA of] 2e SEgloh @ a4kl =
#lobE S thAS 32 ol &3kt ANE 4 k= Al
SAR QI T2 5= et @ a4/ A obed HlEo|
A AHL).
@ aayaEloke d e A2 PukaelAl A
T 4 40| $7H 571l wheh571sel, 8% aa/Aeol
Bl HE 2 ARG B T 4] Q4xef phelo] Qe B
FH11]. o] A2 = B2 @Al okl HIE0] 4] AF
EfolA HiARS S 9 e 571 w2 8, HDL-C
71/\,] tﬂ-}\ﬂ H] _1;_7} L—_OH:]. T3 TG 27}1— oﬂ;‘ﬂ Jg_/ﬂ-/g_eﬂo}
Bl W& ARE9G7E S7F S AN Tt S8l SA T
ol= @4 sAl/Ag o e} thARS St Tho] 9l
onj, A% g/ oteld HlE o] 9] 9ol A ER R,
NFHAFES, A HDL-C H & Iy o] S7RIth= <
AT} FARE ATtolti{11, 20). o] Ao A Tu2e-
g4 aab/adoteld Hl&9] E9157 57HEE 3 EEY
I} HbAlc7t AHAssteitk= Alolot. o]t Axk= Al-Daghri
S1119] Aol A et 84 84l/Ae ot d Ble
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