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Abstract

Background: The ability to assess kidney function properly has important health implications. Glomerular
filtration rate (GFR) is still accepted as the best measurement index of kidney function. The formula of the
Modified of Diet in Renal Disease (MDRD) is currently widely used by the medical community to estimate
GFR (estimated GFR or eGFR). The renogram with radiofarmaka I131-Hippuran is considered to have an
inherent accuracy of inulin cliren as the gold standard of GFR measurement.

Objective: To determine the description of renogram and eGFR’s results in assessing kidney function of
CKD patients.

Method: This study was a retrospective observational that used medical records from 113 CKD patients
undergone renogram examination at Dr. Soetomo General Hospital Surabaya in 2012. eGFR was calculated
based on the serum creatinine, age, and sex of the patient. Data of renogram and eGFR examination were
presented descriptively.

Results: We obtained male of 63% and female of 37% with age range between 20-69 years. The highest
percentage in the age range of 50-59 years. The CKD cases in this study were mostly caused by urinary tract
stones of 44%. The most common renogram results were 2 kidney failure by 48% and the highest eGFR was
<15 ml/min/1.73m2 score of 73%.

Conclusion: There were no normal results of renogram or eGFR. The most renogram results with 2 kidney
failure were found in 48% of all aubjects with eGFR of <15 ml/min/1.73m2.
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Introduction

Chronic kidney disease (CKD) is a world public
health problem with a high incidence rate that is
progressive and associated with disadvantageous
outcomes. The prevalence of CKD in the United States
increased from about 10% in 1988-1994 to 13% in
1999-2004'2, The US renal data system stated that the
incidence of ESRD has continued to increase over the
last 15 years, from 142 cases/million in 1987 to 308
cases/million in 20002, There were 2.131 cases of CKD
with hemodialysis inlndonesia (1995) which increased
to 6.314 cases in 2004°,

GFR (glomerular filtration rate) is the best global
index for renal function. GFR describes the flow rate of
fluid that is filtered through the glomerular capillaries into
Bowman’s capsule per unit of time. The normal range of
GFR is adjusted for body surface area of about 100-130
ml/min/1.73m2 in male and female. GFR is measured
with inulin clearance of about 110 ml/min/1.73m2 until
the age of 2 years and then decreases. GFR decreases
progressively by about 0.4-1.2 mL/min per year at the
age of >40. The available GFR calculation was eGFR
or estimated GFR. The equation was obtained by using
the regression technique to model the association



between serum creatinine and GFR measurements in
population studies. eGFR provides a substantial increase
in serum creatinine examination for clinical assessment
of renal function. Although the equations developed
in one population are appropriate for its population,
evaluation in other populations is needed to indicate
the generalization of the observed association. Two
creatinine-based equations have been studied and widely
applied, namely the Cockcroft-Gault equation study and
the Modification of Diet in Renal Disease (MDRD)"*+
7. The Cockcroft-gault formula was developed in
1973 with the equation Ccr = [(140-age)xweight/]
(72%Scr)*0.85 (if the subject was female), where Ccr is
expressed in ml/min, age in year, body weight in kg, and
Serum creatinine (Scr) in mg/dl. It was exceeding GFR
estimates systematically because they were not adapted
to body surface area®. The latest formulation developed
by The MDRD Study Group(1999)" 4 to measure GFR
was the “4-variable MDRD” that used four variables,
i.e., serum creatinine (mg/dl), age (year), race, and sex.
The estimated GFR (eGFR) was adjusted to the surface
area of the body with the equation GFR = 186x(Scr)-
1.154x(age)-0.203x0.742 (if the subject was female)
or x1.212 (if the race of a subject was black skin). The
validated formula of eGFR from Modified of Diet in
Renal Disease (MDRD) is a formula that widely used by
medical professionals (mainly the United States and the
United Kingdom) to estimate GFR®-!!,

This formula has been validated in CKD patients;
however, the usage is still uncertain in healthy patients
with GFR >60 ml/min or in patients with acute renal
failure. Currently, most laboratories in Australia and the
United States calculate and report MDRD-eGFR along
with creatinine measurements. Inulin clearance is a gold
standard for GFR measurements, butitislessused because
of the method of examination and the unavailability of
pure insulin. Further development of cliren of several
radioisotope materials such as Chromium51-EDTA or
Technetium99-DTPA, Iothalamate or Iohexol or 1131-
Hippuran have an inherent accuracy of insulin cliren,
thus they can be used instead of insulin cliren!> 13,
This study was conducted to obtain a description of the
results of renal function evaluation of the renogram and
eGFR calculation based on serum creatinine values in
CKD patients.

Method

113 patients with CKD who underwent renogram in
Dr. SoetomoTeaching Hospital Surabaya were enrolled
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in this study from April to December 2012. Renogram
was a noninvasive examination to evaluate renal
function by using radiofarmaka. CKD was a disease
characterized by progressive and irreversible changes or
impairment of renal function. Meanwhile, GFR was the
volume of filtrate filtered from the glomerular capillaries
into the Bowman capsule per unit time. The inclusion
criteria in this study were CKD patients with a history
of hemodialysis and CKD patients aged between <20 to
70 years old.

This study was a retrospective study by observing
the medical record to obtain a description of Renogram
and eGFR in assessing kidney function of CKD patients.
Patients who have performed a Renogram examination
on the Radio-Diagnostic Installation of Nuclear
Medicine Division at Dr. SoetomoTeaching Hospital
Surabaya were enrolled based on the inclusion criteria.
The results of the Renogram examination showed
as follows: 2 normal kidneys, 1 kidney obstruction, 2
kidney obstructions, 1 kidney obstruction-1 kidney
failure, 1 kidney failure, and 2 kidney failure..

Results

113 CKD patients who fulfilled the inclusion criteria
consisted of 43 females (38%) and 70 males (62%) with
the highest distribution at the age range of 50-59 years
by 38 patients (66%) (Table 1).

Table 1 Distribution of subjects of patients by age

Sex

Age (Year) Male Female Total (%)
20-29 4 2 6 (5%)
30-39 13 6 19 (17%)
40-49 16 16 32 (28%)
50-59 24 13 37 (33%)
60-69 13 6 19 (17%)
Total 70 43 113 (100%)

The most common cause in all subjects was urinary
tract stones (44%) (Table 2).

Table 2 Distribution of subjects by cause

CKD Causes Amount Percentage
Urinary tract stones 50 44
Abdominal Tumors 17 15
DM 3 3
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Table 3 Distribution of Subjects by eGFR and

CKD Causes Amount Percentage
X Renogram
Hypertension 9 8
Urinary tract infection 5 4 Frequency Percentage
Etc. 29 26 eGFR (ml/min/1.73m2)
Total 113 100 >90 0 0
) , 60-89 0 0
There were 83 subjects (73%) with eGFR of <15 30.59 9 8
ml/min/1.73 m2 (CKD stage V), meanwhile two kidney i ) 19
failure was found in 54 subjects (54%) from renogram 15-29 . .
results (Table 3). <15
) ) Total 113 100
The highest result of eGFR was <15 ml/min/1.73m2 R "
. . . enogram results
(CKD stage V) in 83 subjects that consisted of 50 males gram
. i . 2 normal kidney 0 0
and 33 females with the highest incidence at the age . .
) 1 kidney obstruction 1 1
range of 50-59 years by 29 patients (Table 4). 1 kidney failure 1 1
2 kidney obstruction 19 16
1 kidney failure-1 obstruction 38 34
2 kidney failure 54 48
Total 113 100
Table 4 Distribution of eGFR by Sex and Age
eGFR(ml/min/1.73m2)
Variable Total
>90 60-89 30-59 15-29 <15
Sex
Male 0 0 8 13 49 70
Female 0 0 1 8 34 43
Total 0 0 9 21 83 113
% Total 0 0 8 19 73 100
Age:
20-29 0 0 0 1 5 6
30-39 0 0 2 4 13 19
40-49 0 0 1 6 25 32
50-59 0 0 4 4 29 37
60-69 0 0 2 6 11 19
Total 0 0 9 21 83 113
% Total 0 0 8 19 73 100

The renogram results found 54 subjects with two

kidney failure that consisted of 36 males and 18 females.
The most age range was 50-59 years of 16 subjects.

There were no normal renogram results as the absence

of normal eGFR results (> 90 ml/min/1.73 m2). We
obtained most of the renogram results with 2 kidney
failure of 54 subjects and the highest eGFR of <15 ml/
min/1.73m2 by 52 subjects (Table 5).
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Table 5 Distribution of Renogram by Sex, Age, eGFR
Renogram
Variable Normal 1 kidney 1 kidney 2 kidney 1 kidney failure-1 2 kidney Total
obstruction failure obstruction obstruction failure
Sex
Male 0 1 1 14 18 36 70
Female 0 0 0 5 20 18 43
Total 0 1 1 19 38 54 113
% Total 0 1 1 16 34 48 100
Age
20-29 0 0 0 0 1 6
30-39 0 0 0 5 6 19
40-49 0 0 0 5 12 15 32
50-59 0 0 0 9 12 16 37
60-69 0 1 1 0 7 10 19
Total 0 1 1 19 38 54 113
% Total 0 1 1 16 34 48 100
eGFR
>90 0 0 0 0 0 0 0
60-89 0 0 0 0 0 0 0
30-59 0 0 1 5 3 0 9
15-29 0 1 0 6 12 2 21
<15 0 0 0 8 23 52 83
Total 0 1 1 19 38 54 113
% Total 0 1 1 16 34 48 100
Discussion with a research by Taylor AT in 2007 that mentioned the

It was in accordance with a previous research, most
of CKD was caused by urinary tract stones (obstructive
uropathy) by 44% of all subjects'. This result was in
accordance with a research by Pais VM in 2007. The
age range of most subjects was 50-59 years. According
to research by Coresh et al, that there was a decrease of
progressive GFR about 1 ml/min/1.73m2 per year after
30 years. It was also associated with the aging biological
process that initiated structural and functional changes
in the kidneys(8). No normal results of the renogram
were found, it was in accordance with the absence of
normal eGFR results (>90 ml/min/1.73 m2). The most
results of the renogram with two kidney failure were
found in 54 patients. Most eGFR was found as many as
<15 ml/min/1.73m2 in 52 subjects. The renogram has
more benefits because it can assess the kidney function
separately.

Renogram results obtained 58 obstruction kidneys
both in one kidney and two kidneys. It was in accordance

renogram was a non-invasive examination, especially to
evaluate patients with suspicion of obstruction. Renogram
as reference method had a number of limitations,
especially in patients with severe renal dysfunction or
patients with severe dilatation of the collecting system.
Despite its limitations, this method was chosen because
it was a non-invasive optional method in the context of
clinical diagnostic impairment of renal function'>!7.

Conclusion

There were no normal results of renogram or eGFR.
The most renogram results with 2 kidney failure were
found in 48% of all subjects with eGFR of <15 ml/
min/1.73m2.
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