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Risk Factors for the Progression of Pediatric Chronic Kidney
Disease—A Single Center Study

Kyoung Hee Han, M.D., Sung Ha Lee, M.D., Hyun Kyung Lee, M.D.
Hyun Jin Choi, M.D., Bum Hee Lee, M.D., Hee Yeon Cho, M.D.", Il Soo Ha, M.D.
Hae Il Cheong, M.D. and Yong Choi, M.D.

Department of Pediatrics, Seoul National University College of Medicine, Seoul, Korea
Department of Pediatrics’, Gachon University Gil Medical Center, Incheon, Korea

Purpose : The progressive deterioration of renal function in children can impose a serious
and lifelong impact on their lives. The ultimate goal in the management of children with
chronic kidney disease(CKD) is to prolong survival, to prevent complications, and to promote
growth and neurodevelopment. The aim of this study is to investigate the risk factors for
the decline of renal function in pediatric CKD patients.

Methods : Data from patients who met the criteria for the Kidney Disease Outcomes Quality
Initiative(K/DOQI) CKD stage 2 to 4 between August 1999 and March 2007 were retrospec-
tively analyzed. The estimated glomerular filtration rate(eGFR) was calculated by the Sch-
wartz formula, using serum creatinine levels and height. We calculated the annual eGFR
change from the difference between the baseline eGFR and the last eGFR divided by the
duration(years) of the follow-up period. We analyzed the association between the annual eGFR
change and factors such as age, gender, K/DOQI stage, underlying renal disease, serum
calcium, and inorganic phosphorous during the follow-up period.

Results : Sixty one children(44 boys & 17 girls) were enrolled. The age at entry was 7.1%
47 years. The annual eGFR change was -1.2£119 mL/min/1.73m2/year. Our study showed
that older age(P=0.005), hypocalcemia(P=0.012), and hyperphosphatemia(P=0.002) were signi-
ficantly related to more rapid decline in renal function.

Conclusion : In pediatric CKD, older age, hypocalcemia and hyperphosphatemia are related to
more rapid deterioration of renal function. (J Korean Soc Pediatr Nephrol 2007;11:239-246)

Key Words : Chronic kidney disease, eGFR, Age, Hypocalcemia, Hyperphosphatemia, Children

M

rh

P 120073 99 224, 591:2007d 102 8Y
o] mEL 2006 % AMeoidund vt Tu(04-
2006-112-0)8] A 9oz o|Fo] &

7] ARl o]j27] o] g 412 Echro-

AYAA: S AF, MEA FRT AUE 28 nic kidney disease, CKD)& ¢4 g3t 417]
MR Speer sobd e d 52 A7 F Qe 29SS 2AFoRH Y
Tel : 02)2072-2858 Fax : 02)743-3455 . e L R R
E-mail : ilsooha@snu.ac.kr ollE A75E BEEde AL w$ FasuH,



@73l 9 590 : o}

Al

3 g2 A

2l aRE FA o Ao e Al
N7 74 71 @RAAA B2 AL

o) e BN opU FAolY o4
o A1g A4 £92 29 5 7] Wl

=

Kidney Disease Outcomes Quality Initiative
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Table 1. Representative Normal Values for Serum
Phosphorus and Total Calcium Concentrations by

K/DOQII20]

Serum Serum total
Agelyrs) phosphorus(mg/dL)  calcium(mg/dL)
0-0.25 4.8-74 8.8-11.3
1-5 45-65 9.4-10.8
6-12 3.6-5.8 9.4-10.3
13-20 2.3-45 8.8-10.2
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AA A= %7] eGFRS 39.31£15.6(15.0-
66.8) mL/min/1.73m?¢1121, <43+ eGFR 3t

B, cloh= 173elsler A A% A & X}“4 = -12+11.9(-503-29.0) mL/min/1.73m%/year
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2 AFAg AHF, 4l JPHE £ g F 9k 2}
Z3 o]ido] 269l , AlTA A #1319, ¢4
Table 2. Clinical Characteristics of 61 Patients with Chronic Kidney Disease
Age at entry(years) 7.1%+4.7(0.25-17)
Male : Female(n) 44:17
Follow-up period(years) 3.8%£1.8(1-7)
Baseline eGFR(mL,/min/1.73m®% 39.3+15.6(15.0-66.8)
Annual eGFR change(mL/min/1.73m’ per year) -1.24+11.9(-59.3-29.0)
Underlying renal diseases(n)
Structural anomalies 26
Glomerular diseases 13
Others 22
Serum Calcium(mg/dL) 9.5%0.8(7.8-10.4)
Inorganic Phosphorus(mg/dL) 49+0.7(2.8-7.4)
CaXP product(mg?/dL? 459+7.1(25.8-74.0)
Albumin(g/dL) 417+0.5(2.0-4.8)
Total CO2(mmol/L) 21.5*1.8(18.3-25.3)
Table 3. Annual eGFR Change among Patients with Different Demographic Data
n(%) Annual eGFR change(mlL/min/1.73m%/year) P-value
Age(years)
0 9(14.8) 9.0+£109 0.005
1-5 18(29.5) 0175
6-11 23(37.7) -34192
12-20 11(18.0) -731t181
Sex
M 44(72) -21%x133 0.240
F 17(28) 1.0£7.2
K/DOQI stage
2 7(11.5) -1.9+15.7 0.203
3 33(54.1) -26*135
4 21(34.4) 1.2+71
Underlying renal diseases
Structural anomalies 26(42.6) 01x72 0.632
Glomerular diseases 13(21.3) -8.3+19.3
Others 22(36.1) 1.3%95
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Table 4. Annual eGFR Change among Patients with Different Serum Chemistry Values

n(%) Annual eGFR change(mL/min/1.73m%year) P-value
Calcium normal” 42(69) -1.8+£85 0.012
low? 19(31) -79x155
Inorganic low! 7(11.5) -~10.2£13.2 0.002
Phosphorus normal” 47(77) -09+72
high? 7(11.5) -15.0*+216
CaxP product® low 60(98) -1.2%+120 0.307
high 1(2) -54
Albumin(g/dL) =40 45(74) -05%75 0.279
<4.0 16(26) -6.1£19.2
Total COz(mmol/L) >22.0 28(46) ~-0.3£88 0.160
: <22.0 33(54) -26%t14.0

*Values within the normal range presented in Table 1, Values below the normal range presented in
Table 1, "Values above the normal range presented in Table 1, *Cut off values; 55 mg¥dL? at age =12

years and 65 mg%dL? in younger children
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