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The present study was conducted to assess the relationship between hyperuricemia
and anemia in Korean adults with chronic kidney disease (CKD). Data from 557 adults
(age > 20 years) in the Eighth Korean National Health and Nutrition Examination Survey
(2019-2021) were analyzed. Several key findings were identified. First, after adjusting for
the related variables, the odds ratio (OR) of anemia (hemoglobin [Hb] < 13.0 mg/dL in
men or < 12 mg/dL in women), using the normouricemia group (uric acid [UA] < 7.0
mg/dL in men or < 6.0 mg/dL in women) as a reference, was positively significant for
the hyperuricemia group (uric acid [UA] > 7.0 mg/dL in men or > 6.0 mg/dL in
women) in overall population (odds ratio [OR], 1.719; 95% confidence interval [Cl],
1.371-2.942), men (OR, 2.008; 95% Cl, 1.013-3.165), and women (OR, 2.246; 95% Cl,
1.315-3.835). In conclusions, hyperuricemia was associated with an increase in anemia
in both Korean men and women with chronic kidney disease.
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[Table 1] General clinical characteristics of subject with CKD

[E 1] 2432

3l E12j0| UANM EM

N(%), Mean % SD, (N=557)

Variables Overall Men Women »
(N=557) (N=265) (N=292)
Age (years) 71.6319.44 70.58%9.96 72.59t8.86 0.012
(Dc”u”r';'erﬁ drinken 149(26.8) 114(43.0) 35(12.0) < 0.001
(Sé“u‘i':ej:f smoken 70(13.1) 60(23.3) 10( 3.6) < 0.001
(E;:;ﬂf; exercisen) 486(87.3)  232(87.5)  254(87.0) 0.843
SBP(mmHg) 128.28+17.71 127.28+16.89 129.19+18.41  0.204
DBP(mmHg) 71.19£11.95 71.89+12.57 70.55+11.34 0.187
Hypertension 43(77.3) 199(75.1) 231(79.4) 0.228
BMi(kg/m?) 24.84+3.51 24524318  25.13t3.77 0.044
Obesity 254 (45.8) 113(43.0) 141(48.3)  0.209
FBG(mg/dL) 114.32+36.47 113.1130.83 115.42+40.94 0.455
Diabetes 142(25.5) 68(25.7) 74(25.3)  0.931
BUN(mg/dL) 23.83+10.12 24.4310.25 23.29:9.99 0.184
Crea(mg/dL) 1.49+0.98  1.68+1.05  1.33:0.89 < 0.001
WBC(103/uL) 6.74+1.99  6.88+189  6.62+2.08 0.122
RBC(106/uL) 4224061 442 062  4.05:0.53 < 0.001
Hb(mg/dL) 12.99+1.81  13.74+1.85  12.32+1.49 < 0.001
Hct(mg/dL) 40.0145.26  41.994543  38.21+4.40 < 0.001
Anemia 205(36.8) 95(35.8) 110(37.7)  0.656
hs CRP(mg/L) 1.97¢2.97  1.83%249  2.10+335 0279
UA(mg/dL) 6.35¢1.70  6.78+1.74  5.95+1.56 < 0.001
Hyperuricemia 255(45.8) 113(42.6) 142(48.6) 0.157
A F(p=0.155)2 F3% Aolrt glATh oA
oA L AIF(p=0.040)2 A diFAte]
Histel W™l oidAtdlA =Skm, A
1] 7H(p=0.139)

3.3 43 odolM eI oE A
X EM

$g 7 Aol moAE T iE QIGA
54L& [Table 313 #t}h CKD A1+l A
AH (p<0.00D), A FA(p=0.046) B
(p=0.019)2 7472 thd=tel] Hlste] w1 of
AR Al wdAIRE, RBC  (p<0.001), Hb

(p<0.001) % Het (p<0.001)
T St @AM A4 3

=T

A4 FA(p=0.015)<

- 143 -

el

5o wAwA A
T(p=0.009) %
o gl

H] s} o



JHCLS, Vol.11, No.1, July. 2023

[Table 2] General clinical characteristics according to anemia in men and women

[ 2] 43t ool Bgol e Y4y S4

with CKD

N(%), Mean+SD, (N=557)

Overall (N=557) Men (N=265) Women (N=292)
Variables Normal Anemia Normal Anemia Normal Anemia
(N=352)  (N=205) P (N=170) (N=95) P (N=182)  (N=110) P

Age (years) 70.92+9.62 72.86%9.02 0.019i 69.52+10.27 72.47+9.121 0.020i 72.22#8.80 73.20+8.96 0.361
Current drinker 105(29.8) 44(21.5) 0.031 81(47.6) 33(34.7) 0.042 24(13.2) 11(10.0) 0.417
Current smoker 50(14.6) 20(10.3) 0.155 44(26.3) 16(17.6) 0.111 6( 3.4) 4( 3.9) 0.844
Regular exerciser 308(87.5) 178(86.8) 0.819 148(87.1) 84(88.4) 0.747 160(87.9) 94(85.5) 0.545
Hypertension 269(76.6) 161(78.5) 0.606 125(73.5) 74(77.9) 0.431 144(79.6) 87(79.1) 0.924
Obesity 179(51.0) 75(36.8) 0.001 85(50.3) 28(29.8) 0.001 94(51.6) 47(42.7) 0.139
Diabetes 84(23.9) 58(28.3) 0.247 43(25.3) 25(26.3) 0.855 41(22.5) 33(30.0) 0.155
WBC (103/uL) 6.79+2.00 6.66%1.99 0.463 7.05+£1.92 6.58+1.83 0.054 6.55+2.06 6.73£2.13 0.473
RBC (106/uL) 4.54+0.47 3.68+0.39 < 0.001 4.75+0.46 3.82+¢0.40 < 0.001 4.34+0.40 3.56+0.34 < 0.001
Hb (mg/dL) 13.99+1.36 11.29+£1.06 < 0.001 14.83+1.21 11.80+1.00 < 0.001; 13.22+0.98 10.84+0.90 < 0.001
Hct (mg/dL) 42.86+3.99 35.11+£3.16 < 0.001 4514+3.60 36.36£3.08 < 0.001i 40.73+3.05 34.04+2.84 < 0.001
hs CRP (mg/L) 1.85+2.70 2.19+3.40 0.205 1.85+2.44 1.79£2.60 0.869 1.85£2.92 2.54+3.97 0.096
UA (mg/dL) 6.25+1.59 6.50+£1.87 0.092 6.67£1.56 6.98+2.01 0.162 5.87+1.52 6.10+1.64 0.226
Hyperuricemia 147(41.8) 108(52.7) 0.013 67(39.4) 46(48.4) 0.155 80(44.0) 62(56.4) 0.040

[Table 3] General clinical characteristics according to hyperuricemia in men and women with CKD

[E 3] &dat ofdollM nofESo g AYH 54 N(%), MeanSD, (N=557)
Overall (N=557) Men (N=265) Women (N=292)
Variables Normouricemia Hyperuricemia Normouricemia Hyperuricemia Normouricemia Hyperuricemia
(N=302) (N=255) ? (N=152) (N=113) ? (N=150) (N=142) i

Age (years) 71.43+9.12 71.87¥9.82 < 0.001 70.761£9.32  70.34+10.80 0.731 72.11+£8.90 73.09+8.82 0.347
Current drinker 71(23.5) 78(30.6) 0.060 55(36.2) 59(52.2) 0.009 16(10.7) 19(13.4) 0.476
Current smoker 30(10.4) 40(16.2) 0.046 26(17.7) 34(30.6) 0.015 4(2.8) 6( 4.4) 0.475
Regular exerciser 264(87.4) 222(87.1) 0.899 131(86.2) 101(89.4) 0.436 133(88.7) 121(85.2) 0.380
Hypertension 222(73.5) 208(81.9) 0.019 110(72.4) 89(78.8) 0.234 112(74.7) 119(84.4) 0.040
Obesity 132(44.0) 122(47.8) 0.365 69(46.0) 44(38.9) 0.252 63(42.0) 78(54.9) 0.027
Diabetes 78(25.8) 64(25.1) 0.844 40(26.3) 28(24.8) 0.777 38(25.3) 36(25.4) 0.997
WBC (103/uL) 6.63%1.88 6.88+2.12 < 0.001 6.77+1.79 7.04£1.79 0.256 6.48+1.96 6.76%2.20 0.257
RBC (106/uL) 4.26+0.56 4.18+0.56 < 0.001 4.43+0.59 4.41+0.67 0.844 4.09+0.48 4.00+0.58 0.129
Hb (mg/dL) 13.11£1.70 12.86+1.94 < 0.001 13.78+1.75 13.69+1.97 0.690 12.44+1.34 12.20£1.63 0.176
Hct (mg/dL) 40.41+£4.94 39.53+#5.,59 < 0.001 42.13£5.10 41.80+5.86 0.618 38.6614.10 37.7314.65 0.072
hs CRP (mg/L) 1.84+2.94 2.12+#3.01 < 0.001 1.64+2.08 2.08+2.96 0.158 2.05+3.61 2.16£3.07 0.798
UA (mg/dL) 5.21+1.04 7.70£1.29 < 0.001 5.62+1.01 8.33+1.23 < 0.001 4.78+0.89 7.19£1.10 < 0.001
Anemia 147(41.8) 108(52.7) 0.013 67(39.4) 46(48.4) 0.155 80(44.0) 62(56.4) 0.040
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[Table 4] Comparison of anemia and hyperuricemia in men and women with CKD

[B 4] S483t ofdojlM W agM4ESo| HHy

Mean+SD, (N=557)

Anemia
Gender Category Model 1 Model 2 Model 3 Model 4
(OR, 95% QI (OR, 95% CI) (OR, 95% CI) (OR, 95% QI
Overall Normouricemia 1 1 1 1
_ Hyperuricemia 1.742 1.732 1.883 2.008
(N=557) P (1.214-2.499) (1.204-2.492) (1.298-2.732) (1.371-2.942)
Men Normouricemia 1 1 1 1
- Hyperuricemia 1.556 1.572 1.812 1.719
(N=265) w (0.924-2.618) (0.930-2.660) (1.047-3.138) (1.013-3.165)
Women Normouricemia 1 1 1 1
Hyperuricemia 1.943 1.917 1.958 2.246
(N=292) P (1.173-3.220) (1.155-3.181) (1.175-3.263) (1.315-3.835)

Anemia: Hb < 13.0 mg/dL in men or Hb < 12.0 mg/dL in women; Hyperuricemia: UA > 7.0 mg/dL in men or > 6.0 mg/dL in women.

* Model 1, Non-adjusted; Model 2, adjusted for age and gender; Model 3, Model 2 further adjusted for smoking, drinking, and regular
exercising; Model 4, Model 3 further adjusted for WBC, hypertension, obesity, diabetes, and hs CRP.

** Model 1, Non-adjusted; Model 2, adjusted for age; Model 3, Model 2 further adjusted for smoking, drinking, and regular exercising;
Model 4, Model 3 further adjusted for WBC, hypertension, obesity, diabetes, and hs CRP.
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