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Abstract This study aimed to investigate the clinical relevance of serum uric acid (SUA) quartiles (Q)
at different stages of Chronic Kidney Disease (CKD) among 61,646 adults aged 20 and above by utilizing
data from the 7th to 8th KNHNES (2016-2021) surveys. SUA quartile was considered the dependent
variable, and CKD stage the independent variable for logistic regression analysis. After adjusting for age
and gender, results revealed significant clinical relevance differences across CKD stages. First, a high
SUA concentration in Q4 was clinically relevant for all CKD stages, and this association increased with
disease stage. The highest association was observed in CKD stage 4 (OR 13.187, 95% CI 8.490-20.481),
and the lowest was in CKD stages <2 (OR 0.140, 95% CI 0.125-0.157). Second, a low SUA concentration
in Q2 was more relevant in lower CKD stages, and this association was highest in CKD stages < 2 (OR
2.733, 95% CI 2.343-3.187) and then decreased with CKD progression to stage 5. These findings suggest
that a differential approach based on SUA concentration is required to evaluate CKD progression. In

summary, SUA quartiles provide a useful means for assessing CKD progression.
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1. M2
9k Z89(Chronic kidney disease, CKD)2
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eGFR(ml/min/1.73m2)=186.3*(Serum
creatinine) "**(Age) *2%%*0.742(if female)

Ty SRS AR Tl et v 3 171
90 ml/min/1.73m W, 27] 60~89 mL/min/1.73m, 3
71 30~59 mL/min/1.73m, 471 15~29 mL/min/
1.73m, 571 14 mL/min/1.73m’ ©]}& EFEcH25).
o] 712 EY& eGFR=60 mL/min/1.73m* oA
T T 27] oJsH<Stage 2)& EFSIAL, 1 9
THd 321 371(Stage 3), 471(Stage 4), 571(Stage 5)=
HE=519tt BCR(Blood urea nitrogen to creatinine
ratio)q2 F98&X|(European Review for Medical
and Pharmacological)& Et|Z BUN/Cr{10:12 4l
& 71501, 10~20:18 A4, )20 ol EE 2
SlTH26]. 1 9] AR AgEd] o AT AR &
A& BAstAL @A derel(EH) §A Rt 19zt
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Quartile 1(Q1); 0-4.20 mg/dL, Quartile 2(Q2);
4.21-5.0 mg/dL, Quartile 3(Q3); 5.01-6.0 mg/dL,
Quartile 4(Q4); 6.0 mg/dLZ F-E3} 1L, T QAFE
22 YAL UA>7.0 mg/dL, 4L UA>6.0 mg/dL
2 ZostrH271.
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g U EAEXAL [BM SPSS Statistics for Windows,
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Table 1. General characteristics of study subjects (N=61,646)
Variable Category Overall Non-CKD CKD »
Mean+SD, N(%) Mean+SD, N(%) Mean+SD, N(%)
Age () 44.6+22.7 9.845.2 52.6+16.9 €001
Male 34,675(45.8) 7.254(51.5) 27,421(44.5)
Gender <.001
Female 41,051(54.2) 6,826(48.5) 34,225(55.5)
Smoking 10,057(13.3) 89(0.6) 9,968(16.2) <.001
Drinking 13,275(17.5) 1,335(9.5) 11,940(19.4) <.001
Exercise 45,942(60.7) 981(7.0) 44,961(72.9) <.001
SBP (mmHg) 118.3+16 107.3£10 119.8+£17 <.001
DBP (mmHg) 74.0+10 66.0+9 75.0£10 <.001
BMI (kg/m?) 232442 19.0+4.1 24.143.7 €001
SUA (mg/dL) 55+1.4 5.4+1.4 5.6+1.4 <.001
TC (mg/dL) 188.1£38.5 165.6428.0 190.6+38.7 <001
HDL-C (mg/dL) 51.7£12.6 52.0+10.4 51.7+13.0 €059
TGs (mg/dL) 127.8+104.0 89.1£52.3 131.9£107.0 <.001
FBG (mg/dL) 101.3£23.1 92.249.1 102.2£23.9 <.001
BUN (mg/dL) 14.8+4.9 12.242.9 15.1+£4.9 <.001
SCr (mg/dL) 0.80£0.25 0.67+0.15 0.81+0.20 <.001
BCR (mg/dL) 19.2+6.2 18.8+5.6 19.246.3 <.001
eGFR (mL/min/1.73m? 86.4+47.5 70.5+86.0 90.0£32 <.001
Sodium Intake(g) 3.0+1.9 2.4%1.5 3.242.0 <.001

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index: SUA, serum uric acid; TC, total
cholesterol; HDL-C, high density lipoprotein cholesterol: TGs, triglycerides; FBG, fasting blood glucose: BUN, blood urea nitrogen: SCr,
serum creatinine; BCR, bun creatinine ratio; eGFR, estimated glomerular filtration rate.
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= Yol fJoto] EAAE JAEAZ AAlsto] A
J(Odds ratio, OR)¥ 95% AIZ]FZHConfidence
Interval, CDS Ar&38}191(Table 2), 84F 489 4]
w2 kA ZE HAES dolH 7| QAT ZAAE
AR S AAlst] BEAT 95% CIE ARSIt
(Table 3). 2= &4 dlolgol tgt 79 =52 p %ol
0.05 m|¥iel A= Hojstqict

3. 2

3.1 GIRCHARIY Uity £4
A7) BAL Table 13} ek thiAtel B

FL 52.6+16.9412, CKDOA § @2 EXE Ho|
™ ojAo] © Wokth W eGFRE CKD (90.0+32),
Non-CKD (70.5+86.0)2 CKDOJA © {95 &5t
o] BCRE CKD (19.246.3), Non-CKD (18.8+5.0)%
CKDolA B f98tA &=t L el SBP, DBP,
BMI, UA, TC, TGs, FBG, BUN, SCr, Sodium 332
T CKDOA fostA] B #=%2H(all, p<0.000), 12
Y HDL-C2 S4tH(p<{0.059).

3.2 9k FEH(CKD stages)di| M2 UMK EM

nhy FEyo] wWE dApdiiRie] YA
Table 29 Zth. AFdAH= CKD 271 °lst 55,581
8(90.1%), CKD 371 1,636"8(2.7%), CKD 47] 1119

EX|Oo
= O+

Table 2. Clinical characteristics according to the CKD stages (N=61,646)
CKD stages (mL/min/1.73m%
vewsd N9 | oS | gk | | owa |
Mean*SD, N(%)| Mean+SD, N(%)| Mean+SD, N(%)| Mean+SD, N(%)
Age (yr) 52.5+£16.9 51.9+17 72.1+£9 72319 53.5+18 <.001
Gender 61,646 55,581 1,636 111 4,318 <.001
Male 27,421(44.5) 24,540(44.2) 813(49.7) 44(39.6) 2,024(46.9)
Female 34,225(55.5) 31,041(55.8) 823(50.3) 67(60.4) 2,294(53.1)
Smoking 9,969(16.2) 9,493(17.1) 202(12.3) 12(10.8) 261(6.0) <.001
Drinking 11,940(19.4) 11,471(20.6) 209(12.8) 7(6.3) 253(5.9) <.001
Exercise 3,963(6.4) 3,852(6.9) 46(2.8) 4(3.6) 61(1.4) <.001
SBP (mmHg) 118.3+£17 118.2+16 129.9£19 138.7£19 113.5£18 <.001
DBP (mmHg) 74.0%£10 74.4£10 71.6+£12 71.5+14 67.9+11 <.001
BMI (kg/m®) 23.2+4.2 23.8+3.8 24.7+3.3 23.6+£3.2 18.3+4.1 <.001
Hyperuricemia 7.969(12.9) 7,121(12.8) 762(46.6) 65(58.6) 21(0.5) <.001
Male 5,635(70.7) 5,244(73.6) 349(45.8) 25(38.5) 17(81.0)
Female 2,334(29.3) 1,877(26.4) 413(54.2) 40(61.5) 4(19.0)
SUA (mg/dL) 52+1.4 5.1%+1.4 6.4%1.6 7.0£2.1 6.4£1.9 <.001
TC (mg/dL) 188.1£39 188.6+38 171.5+42 163.8+41 160.6+29 <.001
HDL-C (mg/dL) 51.7+13 51.9+13 45.2+12 40.9+10 46.7+19 <.001
TGs (mg/dL) 128+104 127+104 146198 162+104 127+83 <.001
FBG (mg/dL) 101£23 101£22 114+38 114+41 113+41 <.001
BUN (mg/dL) 14.8+5 14514 23.2+7 40.2+13 58.3+18 <.001
SCr (mg/dL) 0.80+0.25 0.78+£0.17 1.31+£0.25 2.38+0.45 6.39%+1.93 <.001
BCR (mg/dL) 19.2+6 19.3%6 17.945 16.9%5 9.7+4 <.001
eGFR (mL/min/1.73m? 90.0£32 98.3+19 50.7+7 2494 0.10x1 <.001
Sodium Intake (g) 3.1+1.8 3.2+1.9 2.6%£1.7 2.4+1.6 2.2+1.5 <.001

Abbreviations: CKD <Stage 2, eGFR =60 mL/min/1.73m* CKD Stage 3, eGFR 30-59 mL/min/1.73m" CKD Stage 4, eGFR 15-29
mL/min/1.73m% CKD Stage 5, eGFR <14 mL/min/1.73m% SBP, systolic blood pressure: DBP, diastolic blood pressure; BMI, body mass
index: SUA, serum uric acid: TC, total cholesterol; HDL-C, high density lipoprotein cholesterol: TGs, triglycerides: FBG, fasting blood
glucose: BUN, blood urea nitrogen; SCr, serum creatinine; BCR, bun creatinine ratio; eGFR, estimated glomerular filtration rate.
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Table 3. Association Between Quartile 4 and CKD stages in UA (N=61,646)
CKD stages (mL/min/1.73m?%

<Stage 2 Stage 3 Stage 4 Stage 5
(n=55581) (n=1636) (n=111) (n=4318)

Q1 1 1 1 1

Q2 2.733(2.343-3.187) 0.400(0.384-0.416) 0.296(0.154-0.569) 0.267(0.082-0.869)

D 0.000 0.000 0.105 0.028

UA Q3 1.136(1.013-1.274) 0.914(0.812-1.029) 0.671(0.403-1.117) 0.351(0.138-0.893)

P 0.029 0.136 0.125 0.025

Q4 0.140(0.125-0.157) 6.768(6.009-7.621) 13.187(8.490-20.481) 4.837(2.396-9.764)

p 0.000 0.000 0.000 0.000

Abbreviations: Quartile 1(Q1), SUA <4.20 mg/dL; Quartile 2(Q2),

4(Q4), SUA =6.01 mg/dL.
* Adjusted for age and gender. p<0.05

(0.2%), CKD 57] 4,318%(7.0%) <o& Exst9ct.
CKD 57|12 Z2 d% 942 27151993, CKD 571
(6.4+1.9 mg/dL)Et}= CKD 47] (7.0+2.1 mg/dL)

oA 7K &4t WhHo] BCRL CKD 5712 Z4& 7
238 CKD 57] (9.7+4 mg/dL)oIA 7P 9ty
eGFRE BCR¥I+ &7 #4AstH CKD 57] (0.10+1
mL/min/1.73m%ellA 7H¢ 2keh Age, SBP, TGs:
CKD 471914 7F& =93, HDL-Cx= 713 ygrom,
BUN, SCr& CKD 57]°ll4 7Fg =34tHall, p<0.000).

4B 52 Z&WSE CKD H7|E Eg¥SE 24
28 3AEA St @F 4 ARRYE Ay g
< 573 51w AHES ot )04 B e &
g4l zlolE uERith. Q2% CKD 27] (OR 2.733,
95% CI 2.343-3.187)°l14 7F &2 do] &3kal, CKD
571 (OR 0.267, 95% CI 0.082-0.869)°14 71 W3t
ok Q32 ¥4l gltH(p=0.125). Q4= CKD 47]
(OR 13.187, 95% CI 8.490-20.481)°]4 Aol 7}
Z =91, CKD 27] ©J3F (OR 0.140, 95% CI
0.125-0.157)°1A 7F& wokct. ®7]o] wha el
AMEx CKD 2719 Q2 (OR 2733, 95% CI
2.343-3.187)°141 #=go] 7FF &R, Q4 (OR
0.140, 95% CI 0.125-0.157)2 242 Yolxt. 18
U YHA] CKD 3, 4, 57]1& Q29K= "I 2 Q404 7}
=51, Q28 Z4E HobHr
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SUA 4.21-5.0 mg/dL; Quartile 3(Q3), SUA 5.01-6.0 mg/dL; Quartile
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BFLE Holke fHT} I QAESS Hole FolA 1A
Z4=ch41]. HDL-C EAREAS 54 =
Aot AHrEAdo] o) Ao 715gol E &4 £
ZlshH[42], o]H 7| AL 47|59 A5tkE THANA EF
/A 7AYol A% 71 B7F Al HDL-CE
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AL o3t 2t} AA, eGPR ALt Al @4 FHof
Ejd9o] Eoid& nfelelr] Zotal ALtetgiet. Aot
d sEe &y o], okE, 1t 715 T WAL I
BUolA Thekel 8Rlol RS WA ==, £ Aol
A ol AR mHelelA] Fokal ARl TS Al
Astgnt. B4, A7~87] WA YYRALNA 2AFE
A k2 gAF BAo e 71E £ e B8 I
Aol E3 Wu Ao 7] JFE Yehe A R[43]
Stk AR, CKD 5719
ATt eGFR2 &
FFE WA Hed,
FA o o] digh gelo] E7Fst
TES}F eGFRE 8% Q4
ZIohH o A= S Qe A
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