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Correlations between the level of serum uric acid and renal injury
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[ Abstract] Objective To investigate the correlations between the level of serum uric acid and renal
injury in adults. Methods Data from 34 212 medical subjects in Songjiang District of Shanghai were
collected during 2006 to 2011, and they were divided into different groups based on the gender, urine
detection results,renal function and levels of serum uric acid. Epidemiological characteristics of serum
uric acid was analyzed. Proteinuria, hematuria and creatinine clearance were compared between different
groups. Results The overall morbidity of hyperuricemia was 18. 67% (male 26. 82% and female
9.99%). The mean level of serum uric acid in male group was (377. 64 = 79, 23) pmol/L, higher than
that in female group of (273. 87 £ 66. 02) pmol/L (P<C0.01). There was a positive correlation between
ages and the mean level of serum uric acid both in male and in female groups (= 0. 22, P<C0. 01).
Hematuria was more common in female group,while proteinuria was more common in male group (P<C
0.01). The level of serum uric acid was positively related with the level of serum creatinine, and
negatively related with the level of creatinine clearance (P<C0. 01). With the increasing level of serum

uric acid, there was no significant difference in morbidity of hematuria, especially in male group (P =

b 78 T AS VL X R B B o610 H (10SJGG24)

LCorresponding author E-mail:zangxiujuan@163. com



PRER B3 L 4. b9 TR VL IR L B R 7K SF 5 1 R 45 3 YOG 3R

563

0. 65) , while there was significant increasing trend in morbidity of proteinuria (P<Z0. 01). After logistic
regression analysis, hyperuricemia was thought as an independent risk factor for proteinuria and chronic

renal dysfunction. Conclusions  The level of serum uric acid is related to the occurrence of

proteinuria in medical patients. The increasing level of serum uric acid can aggravate kidney injury.

[Key words] serum uric acid; proteinuria; hematuria; gout; adults; endogenous creatinine

clearance; epidemiological survey

* This work was supported by the Science and Technology Committee of Songjiang District,Shanghai (10SJGG24).

Bl B AT A 15 KT I 82 v 98 KU 8 FHOBE PR e
R ML — 3y 7 TR e TR (R B Y WL .
PR, 3 [ 7 AV DX R R R R I BB R
HPER 18.3%~19.8% . PR 5. 1% ~8. 6%
KB R E A 1. 1% R A b AR A & 0% R
AR R 2 R N ) IR T G A B S E RS
Vi R PRI LRE A HE S 300 7 98 RUER 3 30 7,

PRI /K- 55 5 Ik 95 22 80 A7 A6 45 52 4 1 A LA
RS . HRRSE & B i PR IR I AE 2 Kk A B O 0 1
M7 fa B RS HLS R I 0 S A O
B2 B F 5% 90 R A5 2 W0 3 Z IR0 A7 A8 A e
PRI I 5 X6 DR R TE B R 58 0 1) & A R Je v Jor Ak 1) i
LS5 VR AAEAE S 80 PR I AR SO0 2o A BT T
Bt XHE B PR 45 S ok T = PR IR I E 5 98 XU
149 99 255 LA S AT BRIR 7K P B 1% 00 o I 44838 1L DR R
KFEE5EMBREN LR,

ORI OBE

MR & Rk A E AR VX O BE B
2006 42 2011 AF A [A]  Ak A HELL 34 212 4], Jo v
FBPE 17 636 B, 2ot 16 576 il =18 % IFHERR
T QO PRERES A48 T IR T PR B 5 (2) Jib g
AL WA IR 72 e e DA S A I 5 (30 W IR R GE 4541 5
(4 By i M 0 5 (5D JBL & PR B /N ER B R (0 45
TgA B AE) 5 (6) B i I Fi i R 95 LA A1 » HoAth 1 4%
PEENERES 28 AL FE IR PR B R BB R (D)
PR S AR, LA G R IR ARG .

P N TS (D — M GER A 35 0% 5
B IR MRS E B s () ML P8 A AL 46 1M IR
2 UL PR 28R 25 M6 I 55 AR A48 B 5 (3D R FL
For i, G455 R 2140 M R B I E

HEEHREX (DIRHEEHBMD = (A&
(k) /7 (m*) . (2) I JR R 7K - F 55 2 1 R iR

K- =>420 pmol/L, Z ¥ =360 pmol/L, 5& L &
PRIZIMAE . AR % 1 R B2 7K SF- 43 UAO 41 : UA<Z
360 pmol/L; UAT 41: 360 pmol/L << UA < 420
pmol/L; UA2 4 :420 pmol/L<<UA<480 pmol/L;
UA3 41 :480 pmol/L<CUA<C540 pmol/L; UA4 4 .
UAZ=540 pmol/L, (3) N A ILEF i BR % (Cer) =
(140 = 4E %) X R T (kg) /0. 818 X Scr (umol /L), %
PEFR ISR X 0,85, (4 IR « IR H BB 0 TTVE IR
W R A BRI =3 AL, W A MR . (5)
B R e A R IRER O LU E
SUREER . (6 Il  BEAA & I S, A/ Bk
TR K i % BRUSCAR JE =140 mmHg(1 mmHg = 0. 133
kPa, T [f) Fl (5 4F # JE =90 mmHg, (7) 8 R 5% -
REAEAT 2 BUBE JR 5 5 50 T/ 80 A A 1999 4F WHO
W PRI 12 AR TE 1Y 2 RROBE s 8

SGitFEAE R SPSS18. 0 FofF kA7 B 4b
B BORBLR A & 5 FoR Bt % TR BORER
Moy K8, RIZH R Logistic [1H 7347 84 H K
M B DR R e fE R &R L5 OR fH ) H 95 %
Cl, P<<0.05 hZEFASIH#E L.

45 25

— % TR 34 212 B fK K BB A OF 3 AR R
(46.42+15. 27) %, BMI ¥ {H & (23. 41 + 3. 30)
kg/m? 5P b OB 51.55% . 2ok 48, 45%,
HE = PR IR I FB 9 R R 18, 67 %0, B B
26.82% AL 9. 99% . B P PR R A A L I
JE BB B R B TR DL fER IR
N w8 DR IR ILAE o R P R i £ 3 1 30. 53 %4
Hop B 34,250, B EE T Lt 24. 210 (P <
0. 01) 5 ZERH PR A HE oo 8 PR R INLAE o 54K W PR
BER 21,88 % HR Bk 21,50 % . 4otk 22. 70 %,

mEZERER ST IMIRERE R (377. 64 +



564

BOHAER (E2E R 2013 4F 9 H,40(5)

79.23) pmol/L, 4t 2 (273. 87 £ 66. 02) pmol/

B IR 2R BOK P IR Tt (R D

L. W& ERBAGIT

iy

2

B X (P<0.01), HE@m

F1 AEMN-BRAMBILR
Tab 1 The comparison of general information between male and female

Parameter Total (n=34212) Male (n=17 636) Female (n=16 576) P
Age (y) 46.42+15.27 49.11 £ 15. 30 43.58 +14. 71 0. 00
BMI (kg/m?) 23.41%3.30 24,47 +3.11 22,31+3.12 0. 00
Hyperuricemia (%) 18. 67 26. 82 9.99 0. 00
Hypertension (%) 26. 04 32.82 18. 82 0. 00

With hyperuricemia (%) 30.53 34,25 24,21 0.0
Diabetes (%) 6.59 8.76 4.28 0. 00

With hyperuricemia (%) 21. 88 21.50 22.70 0.53
Scr (Iimol/L) 69.04+16.78 80.32%13.82 57.03+9.87 0. 00
Cer (mL/min) 91.39 £ 25,53 83.74%23.33 99. 33+ 25,29 0. 00
BUN (pmol/L) 5.28+1.31 5.50+ 1. 30 5.04+1.28 0. 00

UA (pmol/L)
Hematuria (%)

Proteinuria (%)

327.42£89.66
9. 48
5.33

377.64+£79.23
4.90
6.54

273.87 £ 66.02
14. 14
4.10

0. 00
0. 00

0. 00
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Fig 1 The relation between mean level of

serum uric acid and age
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Tab 2 The comparison between different levels of serum uric acid in positive ratio of hematuria and

proteinuria as well as level of serum creatinine (Scr) and creatinine clearance (Cecr)

Item UAO (pmol/L) UA1 (pmol/L) UA2 (pmol/L) UA3 (pmol/L) UA4 (pmol/L) P
Age (y)

Female 42,421+ 14,02 53.12+16.12 57.38 14,87 59.51 £ 14.97 64.24+15. 04 0. 00

Male 49.13 +£15.17 48.17 £15. 10 49.03 £ 15.32 51.18 £15. 67 52.48 £16.37 0. 00
Overweight (%)

Female 15. 30 39.08 51.61 46.51 58. 82 0. 00

Male 33.04 45.67 53.08 58.98 60. 60 0. 00
Hypertension (%)

Female 16. 04 40. 05 54. 44 53.92 71.05 0. 00
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Male 27. 41 32.74 38. 05 47.72 51.25 0. 00
Diabetes (%)

Female 3.68 8.51 1. 11 17. 65 13. 16 0. 00

Male 10. 66 7.58 6.28 8.54 7.84 0. 00
Hematuria (%)

Female 14. 04 15. 14 16. 84 18. 45 7.32 0.17

Male 4.89 5.16 4.85 4.07 5.08 0. 65

Total 11. 09 7. 05 6.28 5.22 5.23 0.17
Proteinuria (%)

Female 3.57 5.98 15. 01 15.53 14. 63 0. 00

Male 5.77 6. 00 7.21 9. 15 11.73 0. 00

Total 4.28 6. 00 8. 14 9. 66 11.91 0. 00
Ser (pmol/L)

Female 56.49 £8.37 62,30+ 14. 39 66.26+19.13 71.05 % 20. 54 79. 60+ 23,48 0. 00

Male 77.37 £11.36 80. 64 =12, 40 82.79+13.81 84.83 £ 18.55 91.16 £ 25,45 0. 00

Total 63.23+13.75 77.26 £ 14,63 80.91+15.43 83.76 £19. 06 90. 41 £ 25. 47 0. 00
Cer (mL/min)

Female 118.59 + 28, 82 104. 60 £ 31,28 100. 22 £37.02 92.17 £37. 81 79.50+31.75 0. 00

Male 97.94 £ 25,58 100.16 £ 27. 81 98. 86 + 28. 49 97.03 £ 30. 34 91.14+£32.15 0. 00

Total 111.88 £29. 45 101. 01 £28.55 99. 02 £ 29, 60 96. 66 £ 30. 98 90.31+32.24 0. 00

UA,) : UA<C360 gmol/L. UA, :360 pmol/L<UA<420 ymol/L. UA;: 420 ymol/L<CUA<C480 pmol/L. UA;:480 pmol/L<CUA<I540

pmol/L,UA, : UAZ=540 pmol/L.
% [H & Logistic Bl |34 # K IE4F % 2k 51 .
BMI, & I W% PR 55 R 2R 5 32 75 5 e DR R 0L 2

AR 8 S S REAS 4 (Cer<<60 mL/min) (1)l 57,
fER P E (K 3.,

£3 ZEXE Logistic MEANMESRENESEAR . EESHREFAENEREER

Tab 3 Logistic analysis that hyperuricemia is the risk factor for proteinuria and chronic renal dysfunction

Outcome Model OR 95%CI P

Proteinuria Model 1" ; hyperuricemia 1.95 (1.75,2.17) 0. 00
Model 2@ ; hyperuricemia 1.42 (1.25,1.61) 0. 00
Model 3 ;uric acid 1.13 (1.09,1.18) 0. 00

Chronic renaldysfunction Model 1 ; hyperuricemia 2.67 (2.39,3.00) 0. 00
Model 2® ; hyperuricemia 3.07 (2.58,3.66) 0. 00
Model 3® ;uric acid 1. 61 (1.52,1.71) 0. 00

(M Model 1:0R of hyperuricemia in uncorrected model; > Model 2:0R of hyperuricemia in the model with correction of age,gender, BMI,

hypertension,and diabetes; ®> Model 3:OR of increasing 1 mg/dL of uric acid,after correcting the factors of age,gender, BMI, hypertension,and

diabetes.
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