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The Relation between Obesity and Glomerular Filtration Rate in
Children and Adolescents

Youngsu Jung, M.D., Dongwoon Kim, M.D. and Inseok Lim, M.D.

Department of Pediatrics, College of Medicine, Chungang University, Seoul, Korea

Purpose : The prevalence of obesity in children and adolescents has been rising rapidly in Korea
because of changes of diet and lifestyle. As with adults, obesity in children and adolescents can
cause diabetes mellitus, hyperlipidemia, cardiovascular diseases and renal diseases. The aim of the
present study is to examine the relation of obesity, glomerular filtration rate(GFR) and serum cy-
statin C concentration in children and adolescents.

Methods : Data of 115 children and adolescents aged between 6 years and 20 years without clinical
evidence of renal diseases were included in the study. From May 2004 to December 2004, blood
samples were collected from children and adolescents who were seen at the Department of Pediatrics
at Chungang University Yongsan Hospital. Obesity degrees and body mass indices(BMI) were mea-
sured, and GFRs were estimated from Schwartz’s formula. Serum cystatin C was measured by par-
ticle enhanced nephelometric immunoassay using Behring Nephelometer 11

Results : GFRs were significantly different between the obese group(BMI >95 percentile, 145.79+
23.10 mL/min) and the non-obese group(BMI <95 percentile, 134.61+=26.19 mL/min) divided by BMI
(P=0.031). GFRs were not significantly different between the obese group(obesity degree >120 per-
cent, 144.29+23.08 mL/min) and the non-obese group(obesity degree <120 percent, 134.54+26.57 mL/
min) divided by obesity degree(P=0.051), but were significantly different between severe obese group
(obesity degree >150 percent, 155.55%=20.40 mL/min) and the non-obese group(P=0.004). GFRs were
correlated positively with BMI(r220.037, P=0.039), but were not correlated significantly with obesity
degree(rZZO.OBO, P=0.066). Serum cystatin C concentrations were not significantly different between
the obese group and the non-obese group, divided by BMI as well as by obesity degree(P>0.05).
Conclusion : Obesity may lead to an alteration of renal hemodynamics such as hyperfiltration, ap-
propriate control and management for obesity is necessary. (Korean ] Pediatr 2005;48:1219-1224)

Key Words : Obesity, Glomerular filtration rate, Children, Adolescents

20050 8¢ 1Y, 591:20059 8€ 26¢
AAA AL dAM, FdU st G Aofd
Correspondence : Inseok Lim, M.D.
Tel : 02)748-9567 Fax : 02)795-4698
E-mail : inseok@cau.ac.kr

TG bsAol . nE wiwtelEolA w8l FagR
A A 7 35 (focal segmental glomerulosclerosis, FSGS)
o] Wd=E 4 i, 1 Vo R o F(hyperfiltration), 41739
%t S 7Hincreased renal venous pressure), AF-1H]t(glo-
merular hypertrophy), A &%, angiotensin II, insulin, lep-
tin, TGF-A19 &4 Z7F %ol Huma f’. & o)A
£ Aol B Ao Bwre HrE A EQD A FAF(body
mass index, BMD$} HIYF=(obesity degree)oll W ARg-Ao]
I+&(glomerular filtration rate, GFR)9] W3S ZAFste] 3o
7 o RE dolr i, HT GFRY AEd AAE AAE

T @A cystatin C 55 FAste] n|gtzle] AgddAet
S olr A 39k

o)
AR
&

ox [

- 1219 -



g 9l 271 ¢ &op B Aol A Wkt A A o] IhEIke] A

Chat 2

CH &

2004 5YRE 129714
HAHAE A kS 64

FOUstm §AAe 3
Glgel foks FAN 99
Aoz wud ANABe] A g 11599 #elEe T
tom aTE AAAG. vob 829, ool HHE FHH
6-20A1 2 .

z

or

Roox

=y =
B L R

2. 4
AA AEE skl BMISF HIRt=EE Z439 3

59 A3 A creatinine FEE
mula® F43Ath. BMI& xﬂ%(kg)
v HoE A¥, A wluste] 9

gejatdnh HwEE 19989 ﬂ%fﬁ of}et3o A ZA3 =
Zofe] A AT 50 WEATE BT AFOE o] AL
ataleh. A& winkesh 20% o3l A& wwtew Aelst
3L, 20% ©17d 30% MINHE A= WYk 30% o]/ 50% MINE
TR WY 50% olde iE Hwre® FEIvh A cy-
statin C &%+ particle enhanced nephelometric immuno-
assay e ©]-&3}% Behring Nephelometer IIZ 37438}t

, GFR< 3$ho}
A3l Schwartz's for-
AHm)el Ao

9914 o] o

= mlo it

HRE=(A% AF - E

F,
HN

A/ BFE AT X100(%)
Schwartz's formula;
GFR=k X A1"(cm)/& % creatinine(mg/dL)

k=0.55(1-1341), 0.7(13A41 °]% o}, 0.57(1341 °%¢ ofo})

BE ZRAEe PRLAFAAZ Gk BAH 44

2 SPSS 10.0 program= A&
regression analysisE ©]-&3}¢]
AX FoFEL P-value<0.052 3Fth

3le] Student’s t-test, Linear
AR, BE HAAANA F

E| 1t
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o2 fog Aols: BATHP=0.031, Fig. 1). GFRZ H¥==Z
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2}ol 5 Holx| THA T [n=74] 134.54+2657 mL/min, Hl
Tht[n=41] 144.29%23.08 mL/min, P=0.051, Fig. 2).
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Fig. 1. Box plot showing estimated GFR by Schwartz’'s for-

mula in the non-obese group and obese group divided by

BMI(P=0.031).

220
200
180 4
604
140

120

100

Estimated GFR(mL/min)

80 1

60 - .
N= 74 41

MNon-obese group Obese group

Fig. 2. Box plot showing estimated GFR by Schwartz’'s for-

mula in the non-obese group and obese group divided by obe-
sity degree(P=0.051).
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Fig. 3. Box plot showing estimated GFR by Schwartz’'s for-
mula in the non-obese group and severe obese group(P=
0.004).

- 1220 -



220
200 .
= o
E 180 oo ;
- o = a o a® o .
£ 160 °s e " Lo o
E g ©% % o e o n“un__l'l____"'———_____
O 140 o g ° nn__ﬂfnn“??'n_‘l____n a® o
g I . . % o° o
w© 120 o ,_,Suuuud" = o s
E . Tega, % o
g 100 %o =
¢ 5 y=119.037+0.840x
80 . e . #=0.087
60 _ _P=0.039
10 20 30 40
BMI(kg/m?)

Fig. 4. Correlation between BMI and estimated GFR by
Schwartz’s formula.
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Fig. 7. Box plot showing serum cystatin C concentrations in
the non-obese group and obese group divided by obesity de-
gree(P=0.898).
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Fig. 5. Correlation between obesity degree and estimated GFR
by Schwartz's formula.
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Fig. 6. Box plot showing serum cystatin C concentrations in
the non-obese group and obese group divided by BMI(P=
0.830).
ATHP=0.004, Fig. 3).
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Fig. 8. Correlation between BMI and serum cystatin C con-
centrations.

Fig. 4), Hl%t%=9} GFRS SAg4H o2 {9
2] ek 9kth(r*=0.030, P=0.066, Fig. 5).

g cystatin C ¥5+ BMIZ 723 45 AdatolA 0.78
+£0.18 mg/L, HlvHEel A 0794015 mg/LE SATH o
oJ3t zpolE Holx] eFgki(P=0.830, Fig. 6), W= TR
A% Aol 0.78%+0.18 mg/L, HlTHElA 0.78+0.14
mg/LE SATHOR {3t Aolg Ho|X] UTHP=0.898,
Fig. 7). ™3 cystatin CE BMI(t=0.002, P=0.615, Fig. 8)1}
HI T (1720000, P=0.991, Fig. 9)¢t BAsH o2 fo3t 2a
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Fig. 9. Correlation between obesity degree and serum cystatin
C concentrations.
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