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ABSTRACT T o know how far Hie kidneys have been damaged, renal function in 
children suffering from renal disease must be measured. The aim of this study was to 
measure inulirs and creatinine clearances in children suffering from renal diseases, 
and to know how would be the correlation between them. In this cross-sectional study 
sample size was estimated by the one-sample for estimating the population propor­
tion, and data analysis was done by die Pearson product moment correlation and 
analysis of variance. Simultaneous measurements of inulin and creatinine clearance 
levels in 112 children were performed at Kariadi General Hospital, Tclogorejo Hospital 
and St Elisabeth Hospital in Semarang, over the period from March 1991 to July 
1993. Creatinine clearance (CJ showed positive con-elation with inulin clearance (CJ 
in all patients with mixed (normal and decreased) renal functions: Ctr= 8,41 + 1,00 C n 
(r = 0,99; p <0,001; n = 112). Further it revealed that the difference between these two 
clearances was a function of the severity of the renal failure. These results were in 
accordance with those published in previous studies. [Paediatr Indones 1997; 37: 
20-24]

Introduction
The importance of measuring or estimating o f renal function or glomerular filtration 
rate (GFR) in children suffering from renal diseases is to know how far the kidneys 
have been damaged,1 as GFR is the aspect of renal function that correlates closely 
with the ability o f the kidneys to maintain the composition of the body fluids within 
the ranges compatible with life.2 Three methods to measure GFR are Cm (gold stan­
dard), radioisotope clearance (Cra) (accurate) and Ccr (sufficiently accurate).3 4 There are
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limitations for the utility of clearance methods. Cin takes a long time to perform, the 
procedure is difficult, veiy expensive, and is not practical for routine use in clinical 
practice. C a is available only in a well -equipped and expensive health center. In clin­
ical practice GFR is measured by endogenous Ccr. The advantages of knowing the level 
of GFR are the ability to detect the presence of decreased renal function, to know the 
severity of renal failure, to adjust drug and nutrient dosage on patients with decreased 
renal function, to know the results of treatment efforts, to follow the course of renal 
failure, and to prevent the progressivity of renal failure.

This study was performed since pediatric renal diseases in our country comprised 
about 2.3% of the hospitalized children, of which the frequency of renal failure was 
about 25%.5 Every child in the community could suffer from renal disease irrespective 
of their socioeconomic class, education, in urban or rural area. The aim of this study 
was to measure the levels of GFR, expressed by Gn and Ccr, in children suffering from 
renal diseases, and to know how would be the correlation between them.

Methods

The procedures of this study were in accord with the "Pedoman Etik Penelitian 
Kedokteran Indonesia",6 which is in accord with the ethical standards of the 
Committee on Human Experimentation in accord the Helsinki Declaration of 1975. 
This cross-sectional study was performed in children suffering from renal diseases, 
boys and girls, aged 2-14 years, admitted to the children ward of Kariadi General Hos­
pital, Telogorejo Hospital, or St Elisabeth Hospital in Semarang. The sample size was 
estimated by the one-sample for estimating the population proportion.7

Measurements of the standard C J and the conventional endogenous Cer4 were 
undertaken simultaneously. A solution o f 10% inulin as reagent was made by the 
method of CAS 9005-80-5.9 Inulin concentration in plasma (PJ(mg/dl) and in urine 
(UJ(mg/dl) were assayed by UV-method for D-fructose.10 Creatinine concentration in 
plasma (PJ and in urine (Ucr) were assayed by Abbott Spectrum Autoanalyzer. Urine 
flow was V  ml per minute. Renal clearance formula of standard Cin is [(Uin x  V): PJ 
ml/min/ 1.73m2 and that of conventional endogenous C r is [(Ucr x V); PJ ml/ min/ 
1.73m2.4

To diagnose the status of renal function (normal or decreased), a standard renal 
function status test, namely IKA-1984, was utilized, based on the normal values for Pcr 
in children according to age and sex.11 The high clinical agreements (kappa >0,80) 
between IKA-1984 and other four standard renal function status tests, i.e., 
Schwartz,12 Feld,13 Barratt14 and Chantler,15 indicate that IKA-1984 method was 
accurate.1617 Data were analyzed by the Pearson product moment correlation and the 
analysis o f variance.18
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Results
Simultaneous measurements of standard and conventional endogenous Ccr were 
performed in 112 children suffering from renal diseases, aged 2-14 years, consisted of 
60 (60.9%) boys and 44 (39.1%) girls, over the period from March 1991 to July 1993 
(29 months). The range of the standard was from 3 to 177 ml/min/1.73m2 and 
that of the conventional endogenous Ccr was from 4 to 196 ml/min/ 1.73m2. Utilizing 
the IKA-1984 standard renal function status test revealed that there were 86 (76.7%) 
children with normal and 26 (23.3%) children with decreased renal function.

Creatinine clearance had positive correlation with Cfa in 112 children with mixed 
renal functions (normal and decreased) showed by the regression equation as follows: 
Ccr = 8.41 + 1.00 Cto (r = 0.99; p < 0.001: n = 112). Further it was revealed that the 
dif-ference between Ccr and (ml/min/- 1.73m2) was a function of the severity of 
renal failure, the more severe the renal failure the more bigger the difference between 
C r and C  (Table 1).

Table 1. Summary of analysis of variance

Source of Variance Sum of Squares df Mean square F P
Severity of renal failure 239.4 2 119.7 6.97 0
Residue 4 4 6 .4 9 26 17.17

Total 685.89 28 24.49
(Sum of squares for residue = sum of squares for total variation-sum of squares for within group variation)

Discussion
The results o f this study showed that the levels of Ccr were higher that those of Cta.
This was in accord with those published by previous studies as follows:
1. Arant et al measured endogenous C r and simultaneously. It was shown that CCT 

= 0.912 Cto + 9.51 (r = 0.94 and p < 0.001). At low levels of renal function the C„ > 
Cto (GFR) by an average of 20%. Within normal and moderately reduced renal 
function the ratio of Ccr to for practical purposes can be assumed to be unity.19

2. Chantler and Holiday state when GFR is normal, tubular secreted is about 20% of 
the filtered creatinine, i.e. Ucr x V =120% filtered creatinine. As GFR declines, the 
percent of Ucr x  V  that is secreted rises in a variable way to an average of 160% of 
filtered creatinine when GFR is 40-80 ml/min/1.73m2; it may reach values that 
are > 200% of filtered creatinine when GFR is < 40 ml/min/1.73 m2. Consequently 
CCT as a measure o f residual GFR tends to progressively overestimates GFR or Cin.20

3. Hellerstein et al measured standard and endogenous CCT simultaneously and
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found a regression equation = 0.86 Ccr - 6.5 (r = 0.95).21
4. Levery et al stated an equation that showed the relationships between the sum of 

urine creatinine (Ucr x V), GFR, Pcr and sum of tubular secreted creatinine (TSJ 
was Ucr x V  = GFR x Pcr-+ TScr. Rearrangement of the above mentioned equation 
resulted in the next equation: Ccr = GFR + TScr/Pcr- Because = GFR, so it was 
proved that the level of Ccr was higher than that o f Cin.22

Inulin clearance is accurate and Ccr is sufficiently accurate. Up till now in clinical 
practice the GFR is measured by Ccr because drug dosage adjusted on patients with 
decreased renal function is still expressed by Ccr.

Conclusions
Positive correlation was observed between inulin and creatinine clearances performed 
in children with renal disease. The difference between them was a function o f the 
severity of renal failure, the more severe the renal failure the bigger the difference.

Acknowledgments
The author wishes to extend her gratitude to Prof. Moeljono S Trastotenojo, MD, Prof. 
Imam Parsudi Abdulrochim, MD, PhD, Tonny Sadjimin, MD, PhD, Staffs and nurses 
of the Pediatric Department, Phapros Pharmaceutical Industry, Prodia Clinical 
Laboratory in Semarang, for their substantive contribution to this study.

References
1. van Collenburg J. Aspecten van (Gescheiden) Nier Functie Onderzoek bij Rinderen. 

Rotterdam: Erasmus Universiteit, 1980,9. Proefschrift.
2. Lifschift MD. The evaluation of renal function. In: Forland M, ed. Nephrology. Bern: 

Huber Publishers, 1977;34-42.
3. Taylor CM. Assessment of glomerular filtration rate. In: Postlethwaite RJ, ed. Clinical 

paediatric nephrology; 2nd ed. Oxford: Butterworth Heinemann, 1994;89-100.

4. Koeppen BM, Stanton BA. Renal physiology; 1st ed. St. Louis: Mosby Year Book, 1992; 
27-48.

5. Lydia Kosnadi, Tambunan T, Wila Wirya IGN, et al. Pola penyakit ginjal anak di 
Indonesia - Studi kolaboratif. Presented at the 4th National Symposium on Pediatric 
Nephrology, Medical School, Diponegoro University - Indonesian Society o f Pediatricians 
Central Java Branch, Semarang, June 23-24, 1989.

6. Sri Oemijati, Setiabudy S, Budiyanto A. Pedoman etik penelitian kedokteran Indonesia. 
Jakarta: Fakultas Kedokteran Universitas Indonesia, 1987; 5-12.



24 Inulin and creatinine clearances in children with renal disease

7. Madiyono B, Moeslichan S, Sastroasmoro S, Budiman I, Purwanto SH. Perkiraan besar 
sampel. In: Sastroasmoro S, Ismael S, eds. Dasar-dasar metodologi penelitian klinis. 
Jakarta: Binarupa Aksara 1995; 187-212.

8. Bolin AB. Clinical course and renal iunction in minimal change nephrotic syndrome. Acta 
Paediatr Scand 1984; 73:631-36.

9. Reynold EF, Prasad AB. Inulin. In: Martindale - The extra pharmacopoeia. 28th ed. 
London: The Pharmaceutical Press, 1982; 520.

10. Boehringer Mannheim Biochemical Analysis, Food Analysis. D-glucose/D-Fructose, 
1990.

11. Gauthier B, Edelmann CM Jr, Barnett HL. Nephrology and urology for the pediatrician. 
Boston: Little, Brown, 1982; 331.

12. Schwartz GJ, Haycock GB, Spitzer A. Plasma creatinine and urea concentration in 
children - normal values for age and sex. J  Pediatr 1976;88: 828-30.

13. Feld LG, Springate JE. Acute renal failure. In: Barakat AY, ed. Renal disease in children. 
New York: Spiinger-Verlag, 1990; 268-84.

14. Barratt TM, Barratt TM, Chantler C. Clinical assessment of renal iunction. In: Rubbin MI, 
BarrattTM eds. Pediatric nephrology. Baltimore: Williams & Wilkins, 1975;55-83.

15. Chantler C. Evaluation of laboratory and other methods of measuring renal function. In: 
Lieberman E. ed. Clinical pediatric nephrology. Philadelphia: Lippincott, 1976; 510-527.

16. Sackett DL, Hayness RB, Guyat Oil, Tugwell P. Clinical epidemiology - A basic science for 
clinical medicine; 2nd ed. Boston: Little, Brown, 1991,19-49.

17. Lydia-Kosnadi. Pengaruh kadar albumin serum pada faal ginjal anak. Yogyakarta: 
Universitas Gadjah Mada, 1997; 131-2. Disertasi.

18. Munio BH, Visintainer MA, Page EB. Statistical methods for health care research. 
Philadelphia: Lippincott, 1986;86-126.

19. Arant BSJr, Edelmann CMJr,’ Spitzer A. The congruence of creatinine and inulin 
clearances in children. J  Pediatr 1972;81: 559-61.

20. Chantler C, Holliday MA. Progressive lost of renal function. In: Holliday MA, Barratt TM, 
Vernier RL. eds. Pediatric nephrology. 2nd ed. Baltimore: Williams & Wilkins, 1987; 
773-98.

21. Hellerstein S, Alon U, Warady BA. Creatinine for estimation of glomerular filtration rate. 
Pediatr Nephrol 1992;6: 507-11.

22. Levey AS, Madaio MP, Perrone RD. Laboratory assessment of renal disease: clearance, 
urinalysis and renal biopsy. In: Brenner BM, Rector FCJr, eds. The kidney. Vol II 4th ed. 
Philadelphia: Saunders, 1991;919-68.


	20170207145618
	20170207145640
	20170207145702

