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Impact of body mass index on 24-hour urine composition in patients with upper urinary
tract calculi

CHEN You-gan, RUAN Jun*,ZHOU De-qi,JIN Ke,ZHU Ming, XU Zhuo-qun

(Department of Urology ,Wuxi People’s Hospital Affiliated to NJMU ,Wuxi 214023, China)

[Abstract] Objective:To evaluate the effect of body mass index (BMI) on 24-hour urine compositions and blood bhiochemistries in
patients with upper urinary tract calculi. Methods: A total of 119 of patients with upper urinary tract calculi were evaluated,and were
classified as normal weight (18.5<BMI<24.0,n = 37),overweight (24<BMI<27,n =52),0r obese (27<BMlI,n = 30). The 24-
hour urine sodium,potassium, calcium, phosphate ,uric acid,serum sodium,potassium, calcium, phosphate, uric acid,and urine pH,
and urine specific gravity were determined by biochemistry analyzer and were compared among the three groups. The proportion of
metabolic disturbances was also compared among the three groups. Results;In male patients with stones,24-hour urine sodium,
calcium, phosphate , uric acid and serum uric acid in obese and overweight groups were both significantly higher than those in normal
group (P < 0.05). Urine pH in the obese group was significantly lower than that in overweight and normal groups (P < 0.05). Serum
phosphate level in the overweight group was significantly higher than that in the normal group (P < 0.05). In female patients with
stones, 24-hour urine calcium,uric acid in the obese and overweight groups were both significantly higher than those in the normal
group (P < 0.05). Urine pH in the obese and overweight groups were significantly lower than those in normal group(P < 0.05). Urine
sodium in the obese group was significantly higher than that in normal group (P < 0.05). The proportion of hypersodiuria,
hypercalciuria, hyperuricosuria and hyperphosphatemia and combined two or more metabolic disturbances in the obese group were
significantly higher than those in normal group (P < 0.05). The proportion of hypersodiuria, hypercalciuria and combined two or more
metabolic disturbances in the overweight group were significantly higher than those in the normal group(P < 0.05). The proportion of
hypersodiuria and combined two or more metabolic disturbances in obese group were significantly higher than those in overweight
group (P < 0.05). Conclusion; Obesity and overweight play a role in changes in 24-hour compositions,associated blood bio-

chemistries and urine pH,and there is gender difference. A metabolic evaluation is necessary for stone patients,especially for obese
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and overweight ones, in treating and preventing urinary stones.
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2 & R

2.1 % BEa—iTH

ARG AL 119 1], B 74 41 (62.2%) , &
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Table 1 The general characteristics and comparison of the three groups patients
e (%) BMI R () AN (%) ]
% E28

1EH A 37(31.1) 21.50 + 1.57 52.5 + 15.7 24(20.2) 13(10.9)
HEEH 52(43.7) 25.50 + 0.82 497 + 13.8 31(26.1) 21(17.6)
NEJREZH 30(25.2) 28.80 + 1.65 50.0 114 19(15.9) 11(9.3)

H11 119(100.00) 25.00 = 2.90 50.7 + 13.8 74(62.2) 45(37.8)
PiA < 0.001 0.056 0.886

IEH (P < 0.05) , 8 20 1l i s T 15 % 45 ARkl
JR pH B WA T B ANEH 4H (P < 0.05) , )R
W ETHREBEHAEFH(P < 0.05), MiBEEL pH 5
IER A AR TG 2# R (P > 0.05), WL 2,
L VEgE £ B PN TR] BMI ZH (7] 24 h RGN R
55 JRIRER BMI M JR pH M8 2% F A it X
(P<0.05), [REEHRIEIREF TR ITHE (P>
0.05), HAAERELFIEE L 24 h JRAS R PR R34 I
WETFIEW 4 (P < 0.05), 1 AE 20 588 4 b4
LSRG FE L (P> 0.05) ; EELH 24 h IRENE
FIEH 41 (P < 0.05), 41 AU FE 41 R pH Y

AR FIER 41 (P < 0.05), Wi AC k40 A8 S 40 ik pH
2RI (P> 0.05), L3k 2,
23 £z EHIFE BMI AR ARMFFF

ANTF) BMI 2 B = MK | 85 IR | e BRIR IRRE S
FEPFP SRR LA AR 5 ) LB R A gt
B (P<0.05,3%3), KRl w32 Lgmit= g X
(P>0.05), HARERA S 1ER 4 BaRRga
BINH Gt 75 (P < 0.05), B 2H B R w4
PR B PRl B A LA _E AR R B i i T e
(P <0.05), MiAEELE ) 255 IR B4 I Pl g
DL AR S5 R B T ELL(P < 0.05),

K2 AREEREREBEEFARE BMI AIE 24 h FRAEZ M4 L

Table 2 The comparison of 24-hour urine and blood chemistries among groups in male and female patients (x +s)

B gogien
x| IEHH HBE A N P EH A HBE A AR P
(18.5<BMI<24) (24<BMI<27) (BMI=27) (18.5<BMI<24) (24<BMI<27) (BMI=27)

W (S 55.5£14.9 47.2+15.4 49.0+12.8  0.105  46.9:16.3 53.4+10.1 51.848.7 0.297
BMI 21.94+1.27 25.43+0.88* 28.30£1.94°"2 0.001  20.68+1.78 25.59+0.73** 28.24+1.05**2 0.001
PR (ml) 1781.3£517.4 1 739.2+617.0 1 980.3x594.6 0.347 1 720.8+437.5 1 679.1£503.4 1 618.2+555.8 0.881
pH 6.51+0.43 6.29+0.51 5.98+0.61° "2 0.005  6.55+0.47 6.16£0.49* 6.07£0.28** 0.022
L 1.017£0.005  1.014£0.005 1.01620.006 0.109 1.018+£0.006  1.018+0.005  1.016+0.005 0.780
Na(mmol/24 h)  187.95+58.53 231.97+82.66* 251.81+82.18* 0.019 173.94225.71  198.13+68.19 231.642+44.32** 0.041
K(mmol/24 h) 28.04+8.12 32.72+12.66  33.53+12.90 0.215 30.45+9.47 29.23+9.50 34.51+14.01 0.420
Ca(mmol/24 h) 5.92+1.93 7.32+£1.97**  7.60£1.58** 0.040  4.03x1.23 6.15£1.90**  7.59+2.86** 0.001
P(mmol/24 h) 12.32+2.71 15.76+3.42** 18.71+4.10**2 0.001  11.99+3.99 12.22+4.91 15.09£7.80  0.313
UA(mmol/24 h)  3.28+1.13 4.13+1.49*  4.53x1.28** 0.008 2.50+0.43 3.28+1.16* 3.91+0.75** 0.002
S-Na(mmol/L)  140.15+1.66  139.89+2.17  140.2£1.99  0.831 139.35+1.83 140.65£2.72  139.77+1.75  0.253
S-K(mmol/L) 3.82+0.41 3.83+0.36 3.75¢0.39  0.802  3.81+0.38 3.77£0.43 3.53£041  0.205
S-Ca(mmol/L) 2.19+0.13 2.2320.11 2.23+021 0473  220+0.11 2.210.14 2.18+0.09  0.739
S-P(mmol/L) 1.15+0.17 1.2820.15**  1.24+0.14  0.010  1.29:+0.12 1.2720.16 1.34+0.28  0.624
S-UA(umol/L)  329.43+90.68 386.12+84.52* 404.83+58.38"* 0.007 267.98+66.12  262.27+81.00 322.59+90.76 0.257

S5IERAML, *P < 0.05,*P < 0.01; 5HEHHIL, “P < 0.05,

%

3 3
LA L PR EEAS A7 I8 B A 3 MR 3 S ]\

T TR ACEAE B9 A0 R AETZAF - TF 45

T B R A2 24, T RE-S M) A SRR AT 15 e
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HXIEE A 24 h RIS IT S ESA 8or IAE AR
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Table 3 The comparison of proportion of metabolic disturbances among groups in 119 patients

[n(%)]

A4 o RIRE EEUR O EESIR O REEIR RIRRRIE O RORRRIMGE  EERIE  AIFRIRR L L
E# 37 17(459) 3(8.1) 4(10.8) 0(0.0) 4(10.8) 5(13.5) 0(0.0) 7(18.9)
BWE 52 26(50.0) 18(34.6) 16(30.8) 1(1.9) 11(21.2) 12(23.1) 0(0.0) 26(50.0)
JERE 30 14(46.7)  15(50.0) 14(46.7) 3(10.0)  16(53.3) 5(16.7) 2(6.7) 23(76.7)
HiF 119 57(47.9)  36(30.3)  34(28.6) 4(3.4) 31(26.1) 22(18.5) 2(1.7) 56(47.1)
o 0.920 0.001 0.005 0.057 < 0.001 0.497 0.062 < 0.001
il = X7 TH AT ol B ML R TR (384 10 2 8% 2267 2 R 5215 17T Taylor

BMI X FR AR A3 (45 M A7 AE P 1) 25 57 09, R AR
SR T ZEE . AR A 30 i
e 2 BUWE PRI R FRIBAT 5200 | F2: 25 40 7% LI fes s [
R R B B TP I 36 i, 2 A
WG 21 1], {ER[R] BMI 43 18] H: e 3 2% S e e 1
2T (P> 0.05), #00] IO HAE 4L 8l 43 457

Eisner 252X} 880 i f & FE#EHl IR & I E 5 8+
BMI 1E Ry %248 i, AR BMI %78 55 1 IR
B RS JRFRFR JREEAR BN, FR pH Rl Z FEAIC,
MAEZCPEPREN R PR IR | PR FERR AN T, IR pH B
Z AR ARFFERAIHT T 24 h SRALZEINEAI T 4H
KA ALFE bR, 255 B B2 A B R IR R
B0 24 h JREN PREG  PRWE PR PR B A I R R Y5 W]
fm FIER AL, MR pH BB AKFIE w41, Bk &
2H B S R TAREE IE R A ot g R TR IR R
T 24 h JRES DRIRFR A IA & T 1E % 4L, iR pH
B AR T IEH 4L, PRAAAOIE Bl 2 B b 8 AR O
A, REERE EIPZ RS8R
JE S i B0 24 h BRIBSST (pH A i AR AR Y ek 28
HEEZM

B ES BE ROR TPR R AE R AN [F] S T 4
1 FE RS , AR PRI AR A5 25 A8 %
YN, A5 B a5 A e b 24 h RN R
FEYSI B T IEW AL, EHARRESS A m R 5
B PRAE 1 EE A5 BH S T IE R 4L (50.0% vs 8.1% .
46.7% vs 10.8% ,P < 0.05), "] e 5 mh  F ik K1k
EYIRER XM BT SR E IR E E RN IR
5 B B T IR A AR S A B R
A, B ER R A BERE N 0.66 mmol , JR 2338 1
mmol PRAEG!M FLJF PR R R | PRES 7E 3T il /N Ak Ak
Tl A PR AN 0 R £ AR 23 Bl 22 3G T, i
HE IR A A1, SIAMEREE B S A £
MR KA G, =ik KA G R 2 S BURES 43 1
B, B ERES A5 A BUXUR BH

HEJE I S VIR E &80 24 h JRIRIR R

ZEBRN R NE iR 5 2 T AR = B85 A R R
FREZ AT R 5 RESTCE . Abate 5519 % B
B & 2R ILAE 25 S BURES | IR PR B2 FN PR B2 43 W 1
T AR 2 v 55 A 45 A T R 2 %) R R R 34 W dnd
AR R 2 R A AR s PR R PR 1) B 3 B B KT
1EH 20 (53.3% vs 10.8% ,P < 0.05) ; IR IR IRFR .
I8 K IR PR AN AE 55 PR Bk sl 20 R T IR # 4,
REUE T 2Z AT AR BMI X R B 43 B 52 Wi 477 1 331 2
S R RS B M E K KRB ZEFEA X,

R pH R HH S RSSO i i 25 2
FITER , IR pH B0 RS BUR R IR R Y
WD BRI e AR | PR L E I R 45 A Y B
BN, ANFST S — S [ AMiF 5T 38 K R BE I R
(3 N 25 47 R PR pH £ Bl 22 IR 277 Al R
ML 2 — SR RE e 25 5 7 e Sy ik 2, T B i 2 3
o1 T = S AT RN = R G I M5 i BR pHL; 55 4h—
A D DR AT R 2 A e 2 AU SR R s i, LR
FRAK 4 i IR SR BRI, ARGl AR TP IR
HLBE 47.9%, $ERRIREAESS A TE b 25 E 2L
YER (HZ B PR 25 R Eae 22 E X,

g N AR i 1) R B Ak P A
22 H B R AR 45 R BN IR RS G 3 R
FRAE | 5 55 FRAE | 15 PR R FRAE 1) L 491 BH S &5 T IE
A I Wi 1 A e R e A D S S R
W) E LB R 41.2%, 43 5l FIE®E 4 (76.7% vs
18.9%,50.0% vs 18.9%,P < 0.01), A] WLAEREXF ML
A Az 1 B S s e G S DR 2 A T B
FIE BN

I FT 25 A A s AR Jrk R T A TR &
A —E R, PR EAE Ry I AR W PR AP B B I, A G
gt BB T ARG Y IR] A I 0 3 6 LA
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