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COMPARISON OF SCHWARTZ EGFR-CR WITH GFR MEASURED BY
TC-99M-DTPA CLEARANCE IN HEALTHY CHILDREN AND IN CHILDREN
WITH URINARY TRACT INFECTION WITH AND WITHOUT

VESICOURETERAL REFLUX

Marina Vlajkovi¢l, Milo§ Stevi¢l, Andjelka Slavkovic?, Branka Miti¢3, Vesna Zivkovic,

Vera Artiko®, Milovan Matovic®

The aim of this study was to assess the diagnostic reliability of the estimated glomer-
ular filtration rate based on serum creatinine and body height (eGFR-Cr Schwartz) as com-
pared to the glomerular filtration rate (GFR) measured by a radioisotope method using Tc-99m-
DTPA clearance in healthy children and in children with urinary tract infections (UTI) with and
without a vesicoureteral reflux (VUR) using Bland-Altman analysis.

The retrospective study enrolled 451 paediatric patients (104 male and 347 female,
aged 7.07 £ 3.02, range of 2-15) from a single-institution database. Groups of participants
were formed according to their diagnosis: the control group (CG, n = 64), the group with UTI
with no documented VUR (UTI, n = 299), and the group with UTI and VUR (VUR, n = 88). The
GFR was measured by the Tc-99m-DTPA clearance from a single blood sample drawn 180
minutes after administering the radiopharmaceutical. The eGFR-Cr was determined from an
equation which included body height and the serum creatinine level.

When compared to Tc-99m-DTPA GFR, the eGFR-Cr yielded the following mean devia-
tion values in the examined groups: CG: 1.937 ml/min/1.73m? (95% limits of agreement
[LOA]: -36.759-40.633 ml/min/1.73m?), UTI: -3.010 ml/min/1.73m? (LOA: -57.292-51.272
ml/min/1.73m?) and VUR: 2.183 ml/min/1.73m? (LOA: -64.019-68.385 ml/min/1.73m?).
eGFR-Cr demonstrated comparable accuracy to Tc-99m-DTPA GFR in the CG and UTI groups
with 95% and 82% of values within 30% of the Tc-99m-DTPA GFR. The eGFR-Cr demonstrated
a lower measurement reliability in the VUR group, amounting to only 68% of the values within
30% of the Tc-99m-DTPA clearance.

The results proved eGFR-Cr to be a reliable alternative to the radioisotope method in
children with preserved renal function and children with a urinary tract infection with no reflux,
but a less reliable method in children with both VUR and renal impairment.
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The glomerular filtration rate (GFR) is the most
reliable quantitative indicator of renal function. It is
of essential significance in diagnosing and assessing
acute and chronic renal impairment in children and
adults (1). It is a parameter that designates the vol-
ume of plasma filtered by nephrons until forming
urine in a unit of time (2, 3). Determining the GFR
precisely is especially significant in childhood during
and after treating nephro-urological disorders with
the aim of preventing renal impairment. In addition,
the precise measurement of the glomerular filtration
rate is of vital importance in paediatric oncology be-
fore administering cytostatic drugs with a nephrotox-
ic effect because the dosage of the cytotoxic drugs
must be adjusted to the GFR value, i.e., reduced
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renal function demands a reduction in the cytostatic
dosage.

The gold standard for determining the GFR is
measuring the clearance of inulin, an exogenous
marker which is excreted exclusively through glomer-
ular filtration. As inulin does not undergo tubular
secretion and reabsorption and does not depend on
metabolism, it presents an ideal GFR marker.

The inulin clearance is a reliable marker of the
glomerular filtration rate in all ages, even with pre-
maturely born babies (4). However, the performan-
ce of this method is time-consuming and demand-
ing, requires continuous infusion, and the extraction
of a large number of blood samples with the simul-
taneous measurement of the concentration of inulin
in urine in order to calculate this compound’s clear-
ance (3). These drawbacks make this method of
determining GFR unsuitable for use in everyday clin-
ical practice, especially when it comes to paediatric
patients, and limit it to rare cases in the area of sci-
entific research, primarily for testing the reliability of
new, simpler methods for determining the GFR.

Standing out from the alternative methods of
determining the GFR based on measuring clearance
using non-ionising means, there is a method that
uses the radiological contrast medium Iohexol, which
has a very low degree of toxicity due to its low os-
molarity and negligibly low concentration of free io-
dine (5-7). Another method applied is determining
the clearance of endogenous creatinine if gathering
urine is possible, but this method is less present in
the paediatric population not only due to the inability
to collect urine during 24 hours, but also due to the
fact that the production of creatinine depends on
muscle mass, which increases with growth and is
dependent on the gender and age of the child (4).

When endogenous creatinine production is
constant, its plasmatic concentration depicts the glo-
merular filtration so that the decline of renal function
leads to the increase in the value of this marker. The
last few years saw the publication of a large number
of mathematic equations based on the value of en-
dogenous creatinine (8-10), cystatin C (11-14), or
combined markers (15) which consider all the vari-
ables that can influence its value, primarily the
height, weight, and the gender of the child.

The calculation of the GFR by radionuclide
methods most often uses Cr-51-ethylenediamine-tet-
raacetate (51Cr-EDTA) and Tc-99m diethylene-tri-
amine-pentaacetate (Tc-99m-DTPA), and in some cen-
ters I-125-iothalamate. These methods proved to be
extremely reliable and reproducible in comparison to
the method of measuring inulin clearance (16). The
clearance is determined by measuring the plasma
sample activity after an intravenous application of
one of the radiopharmaceuticals which is character-
ized by secretion through glomerular filtration. Due
to a high correlation with the "gold standard", radio-
isotope methods of determining clearance are today
considered reference methods and are used for pre-
cisely determining the GFR, as well as testing simpli-
fied equations for determining the GFR.

The last few years withessed an increase in
non-invasive, harmless, and simple methods of

measuring GFR with children based on anthropom-
etric variables and the concentration of serum crea-
tinine or cystatin C. Out of the mentioned methods
for "measuring GFR" that yield a quick insight into
the renal function, the one that is applied most often
is the Schwartz method, which current guidelines,
the Improving Global Outcomes (KDIGO) 2012 Clini-
cal Practice Guideline (CPG) for the Evaluation and
Management of Chronic Kidney Disease, recomm-
end for measuring GFR with children (17-19). There-
fore, the goal of this paper was to test the values
determined by the Schwartz Cr method in compa-
rison to the clearance acquired by radioisotope mea-
surement using Tc-99m-DTPA with children with uri-
nary tract infections with and without proven vesico-
ureteral reflux by applying a Bland-Altman analysis.

Materials and methods
Participants and grouping

The retrospective analysis encompasses charts
of 451 consecutive paediatric patients (104 male
and 347 female, aged 2-15, mean age 7.07 £ 3.02)
referred to the Centre of Nuclear Medicine, Clinical
Centre of Ni$ in order to evaluate their kidney and
bladder function. The data were analysed from the
database of the Centre of Nuclear Medicine.

Based on the final diagnosis, the patients
were divided into the following groups:

- The control group (CG) of children (n = 64)
constituted of 31 boys and 33 girls aged between 2
and 13, without any symptoms of lower urinary tract
dysfunction. These were children extensively investi-
gated in our department owing to unclear abdominal
symptoms. Final biochemical and imaging test re-
sults, including dynamic renal scintigraphy, confir-
med a normal function and anatomy of the urinary
system.

- Children with recidivate urinary tract infec-
tions with no documented VUR (UTI, n = 299)

- Children with urinary tract infections and
confirmed vesicoureteral reflux (VUR, n = 88)

Parents had to sign a written consent before
the radionuclide investigation after being carefully
informed about the procedures.

Special groups were made in regard to GFR
values according to the KDIGO classification of renal
function based on the glomerular filtration rate (18):

-CDK 1: Normal or increased GFR (> 90
ml/min per 1.73 m?)

-CDK 2: Mild reduction in the GFR (60 to 89
ml/min per 1.73 m?2)

-CDK 3: Moderate reduction in the GFR (30 to
59 ml/min per 1.73 m?)

-CDK 4: Severe reduction in the GFR (15 to
29 ml/min per 1.73 m?)

-CDK 5: Kidney failure (GFR < 15 ml/min per
1.73 m? or dialysis)
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Methodology

Determining the Tc-99m-DTPA clearance from a
single blood sample

Parents were advised to additionally hydrate
their children with a volume of 10 ml/kgbw using
water, tea, or non-carbonated juice at least an hour
before applying the radiopharmaceutical. The radio-
pharmaceutical Tc-99m-DTPA (The Radioisotope Lab-
oratory of the Nuclear Science Institute "Vinc¢a", Ser-
bia) was prepared by adding a fresh eluate of Te-
chnetium-99m (Tc-99m) from a Mo-99/Tc-99m ge-
nerator to a lyophilized chelate compound of DTPA,
according to the manufacturer instructions. After de-
termining the dosage activities in relation to the
children’s body weight (1.85 MBqg/kgbw), the syr-
inge volume was filled up with physiological saline to
a volume of 1 ml. The syringe activity was measured
in a scintillation counter before and after applying
the radiopharmaceutical in order to determine the
total activity of the applied radiopharmaceutical.

The distribution volume was determined from
a blood sample taken 180 minutes after administer-
ing the radiopharmaceutical from the arm contralat-
eral to the one the radiopharmaceutical was applica-
ted to.

Determining the GFR is based on the empiri-
cal relation between the distribution volume of the
radiopharmaceutical (ECV) and the clearance deter-
mined from several blood samples (20), and this re-
lation was represented by a regression equation:

y = -0.0128x2 + 3.077x -30.3
where y = GFR, x = ECV

The measured plasma activity was corrected
for body surface area (BS) with the aim of acquiring
the current body surface area (fBS) according to the
following equation (21, 22):

ECV = (ID/CxfBS)
(ID = the administered dosage activity, C = plasma
sample activity)

The correction factor for the body surface,
fBS, was determined according to the following
equation (21, 22):

fBS = 1.73/BS
(BS = body surface area)

The body surface area is determined accord-
ing to Haycock’s method (23) using the equation:

BS = 0.024265 x BH0-3964 x BW0-5378

(BH = body height in m, BW = body weight in
kg)

Determining the Schwartz eGFR-Cr

The estimated GFR using the Schwartz meth-

od was calculated in accordance with the following
equation:

170

eGFR-Cr(ml/min/1.73m?2) = 41.3xBH(m)/sCr (mg/dl)

Serum creatinine was determined by an enzy-
matic method using an Olympus AU400 analyser
from Beckman Coulter Inc.

Statistical methodology

Statistical analysis was performed in the IBM
SPSS program, version 20.0. A Bland-Altman analy-
sis that compares the results of the two measure-
ments was performed to determine whether the
new, simpler method could replace a measurement
technique that is more complicated but proven re-
liable (24).

The Bland-Altman method was used to deter-
mine the means of the deviation of the Schwartz
eGFR-Cr in comparison to the means of the GFR
determined by the Tc-99m-DTPA clearance for every
participant group. The limits of agreement were de-
termined (LOA, deviation mean + 1.96xSD). Reliabil-
ity was determined as the percentage of partici-
pants whose Schwartz eGFR-Cr value was within
30% of the value gained for GFR using Tc-99m-
DTPA.

The ANOVA and Student’s paired t-test were
used to compare the means of the numeric variables
within the examined groups. The frequency analysis
was performed using a x? test.

The differences were statistically significant
for the values of p < 0.05.

Results

Table 1 shows the clinical characteristics of
children within the defined groups.

Patients from the control group, as well as
children with urinary tract infections with no vesi-
coureteral reflux, were significantly older than the
group of children with reflux. Consequently, the UTI
group with no vesicoureteral reflux had a signifi-
cantly larger body height compared to the children
with vesicoureteral reflux because the age difference
between these two groups was the greatest. How-
ever, the differences in body high and age cannot
affect the GFR values in children with healthy kid-
neys because there are no oscillations of GFR values
found after the age of two, when the process of
nephron maturation is completed (17). While the
number of male and female children in the control
group was equal, females significantly exceeded the
number of males in the UTI and VUR groups (UTI: x2
140.555 p < 0.001; VUR: x? 16.409 p < 0.001).

The GFR mean values obtained from the Tc-
99m-DTPA clearance in children with reflux were sig-
nificantly lower in relation to the values established
in the control group of healthy children and children
with a urinary tract infection with no reflux (Table
2). When comparing the Schwartz eGFR-sCr means,
a significantly lower value was found in children with
UTI without reflux as compared to the control group.
However, after comparing the GFR means by ap-
plying a paired t-test between the participants of the
same groups, there was no significant difference
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(CG: £ 0.773 p = 0.443; UTIL: t -1.812 p = 0.071;
VUR: t 0.574 p = 0.567). The values of serum cre-
atinine were within the normal range in all studied
children without statistical differences between the
study groups.

Table 3 shows the comparative results of stu-
dying the renal function using the two different me-
thods. Children from the CG exhibited the same
eGFR values in 97% of the participants for the clear-
ance value > 90 ml/min/1.73m?2, while 3% of the

children yielded a value lower than the reference
one, which classified the children into the CKD2
group. When it comes to the group of children with
VUR, the eGFR value placed an additional 2 children
within the CKD2 group and 3 children into the CKD3
group. The largest deviation was noticed in the UTI
group, so 16 more children (6%) were classified into
the CKD2 group and 4 children were placed into the
CKD3 group.

Table 1.The dlinical characteristics of the patients

Clinical characteristics CG UTI VUR
Age (years) Me_an:tSD 6.60+3.40° 7.4+£3.02 6.09+3.20°
Median, IQR 6.50(3.2-10) 7.0(5-10) 6.0(3-8)
Gender (male/female) 32/32 47/252 25/63
Height (meters) MeanxSD 1.21+£0.18 1.26+0.18° 1.19+0.19
Median, IQR 1.21(1.06-1.36) 1.27(1.12-1.36) 1.17(1.01-1.30)

ays UTI p < 0.001, ®vs VUR p < 0.005

Table 2. Parameters of renal function

(ml/min/1.73m?)

Parameters CG UTI VUR
MeanSD 0.66+0.05 0.7240.10 0.76+0.19
sCr(mg/dl) -
Median, IQR 0.64(0.62-0.69) 0.72(0.64-0.80) 0.69(0.62-0.81)

Tc-99m-DTPA GFR | Mean+SD 130.87+5.87 123.02+14.5 122.18+22.912
(ml/min/1.73m?) Median, IQR 130(129-135) 126.00(112-135) 128.5(110.25-140)
eGFR-sCr Mean+SD 132.84+19.6 119.32+22.67° 124.37+31.53
Schwartz Median, IQR 133.98 118.35 126.53

(118.71-147.48)

(102.05-136.02) (103.88-150.60)

sCr-serum creatinine, 2 vs CG and UTI p < 0.001,° vs CG p < 0.001

Table 3. Comparative studying of renal function

Groups
CKD stage | GFR values CG | UTI | VUR
Number (%)
KD 1 GFR 64 (100%) 292 (98%) 78 (89%)
eGFR 62 (97%) 272 (91%) 77 (88%)
- 0, 0,
KD 2 GFR 7 (2%) 10 (11%)
eGFR 2 (3%) 23 (8%) 8 (9%)
GFR - - -
KD 3-
KD 3-5 eGFR - 4 (1%) 3 (3%)

CKD stage: CKD1, >90 ml/min/1.73 m?; CKD2, 60-89 ml/min/1.73 m?; CKD3-5, <60 ml/min/1.73 m?

A Bland-Altman analysis (Figure 1) was used
to determine the measurement deviation as a mean
value of the difference between the GFR acquired
using Tc-99m-DTPA and Schwartz eGFR-Cr, while
the limits of agreement (LOA) were determined as a

deviation mean value of £ 1.96xSD. Reliability was
determined as a percentage of patients whose
Schwartz eGFR-sCr values were within 30% of the
Tc-99m-DTPA clearance value (Table 4).
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Table 4. The diagnostic reliability of the Schwartz eGFR-Cr method

eGFR-Cr Mean deviation, (ml/min/1.73 m?) Measurement reliability within 30%,(%)
CG 1.937 ml/min/1.73m? 95
UTI -3.010 ml/min/1.73m? 82
VUR 2.183 ml/min/1.73m? 682

2vs CG, UTI p < 0.01
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Figure 1. The Bland-Altman plot of Schwartz GFR-Cr against Tc-99m DTPA GFR in children from the CG,
UTI, and VUR groups, where the light-grey line shows the mean of the Schwartz GFR-Cr deviation,
while the dark-grey lines designate the 95% limits of agreement (deviation mean of £1.96xSD)

The Bland-Altman charts show a dispersion of
the Schwartz eGFR-sCr values below and above the
deviation mean value within all three examined
groups. The mean deviation value was 1.937
ml/min/1.73m2 (95% LOA: -36.759 to 40.633
ml/min/1.73m?) for the CG participants, -3.010
ml/min/1.73m? (95% LOA: -57.292 to 51.272
ml/min/1.73m2) for the UTI participants, and
2.183ml/min/1.73m? (95% LOA: -64.019 to 68.385
ml/min/1.73m2) for the VUR participants. The great-
est Schwartz eGFR-Cr value dispersion was in the
group of children with VUR.

The diagnostic reliability of the eGFR-Cr mea-
surement was the best for children in the control
group, amounting to 95%, and acceptable with
children with urinary infections with no reflux, where
82% of the eGFR values were within 30% of the
reference GFR measurement method. However, it
was determined that with children with UTI and re-
flux only 68% of the measured values were within
the limits of 30% of the value gained from the Tc-
99m-DTPA clearance, which was significantly lower
in contrast to the reliability of both the control group
and the UTI group.

Discussion

The renal clearance of a substance can be
carried out via glomerular filtration or tubular se-
cretion, but of these two processes, glomerular fil-
tration has proven to most likely be the most repre-
sentative parameter of renal function due to its in-
variability under standard circumstances and its in-
dependence of urine flow. The passive GFR process
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can be quantified by measuring the clearance of a
substance from plasma only provided that the sub-
stance fulfils certain conditions, which are that it is
exclusively filtered by glomerular filtration and that it
does not undergo the processes of tubular secretion
or reabsorption. It is also necessary that the subs-
tance whose clearance is determined doesn't bind to
plasma proteins and that it is not excreted from the
organism via alternative routes. Further-more, the
substance needs to be metabolically inert and exert
no influence upon the renal function (25). These cri-
teria have to be met because determining a subs-
tance’s clearance is based on measuring the decline
of its plasmatic concentration under the assumption
that the same matter is excreted exclusively through
the kidneys. 51Cr-EDTA and Tc-99m-DTPA (25) are
most commonly used when the GFR is measured
using radionuclide methods (2). Both of the compo-
unds have the same pharmacokinetics, so there is
no difference between calculations after one of the
models is used to determine the clearance. Clinical
practice shows that Tc-99m-DTPA is used more of-
ten because, apart from calculating the absolute re-
nal function, a single application of this radiopharma-
ceutical allows the subsequent visualization of the
entire urinary system, and the activity curves above
the regions of interest can determine numerous se-
miquantitative function indicators.

After a single application of the marked filter-
able substance in the bolus, the disappearance curve
is used to determine the clearance as the relation
between the applied activity and surface under the
curve using a biexponential model (26). However,
even though this method is considered a "gold stan-
dard" due to its high reliability, it is not suitable for
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everyday clinical practice, especially with children
because it requires taking a large number of blood
samples over time. This is why two simplified radio-
pharmaceutical clearance calculation models are
advised with children, and they include a) taking two
blood samples (the slope-intercept model) and b) a
volume distribution model requiring the taking of
one blood sample (27-29). This paper calculated the
Tc-99m-DTPA clearance in all the children using the
theoretical volume of distribution model, which in-
cludes taking one blood sample within 180 minutes
from applying a radiopharmaceutical (20-22). When
compared to the inulin clearance, the method in-
cluding a single blood sample is reliable for clearance
values up to 30 ml/min/1.73m2 (19). Contraindica-
tions to calculating the GFR using one blood sample
that can invalidate the results exist in patients with
edema and hyperhydration, which cause a signifi-
cant delay of the mixing of the radiopharmaceutical
throughout the distribution volume, resulting in an
overestimation of the GFR (19). The participants in
our paper included neither children with a severe
reduction in renal function nor children with oedema,
so this method could be considered reliable with all
the participants, regardless of the group. Moreover,
when compared with the inulin clearance in healthy
children in the age range of 2.7-11.6 of 127.1 *
13.5 ml/min published previously (1), our results for
the Tc-99m DTPA clearance in the control group of
healthy children showed a very close correlation.

However, even though determining the clear-
ance from a single blood sample using a radioiso-
tope method is a simple and reliable method, the
application of ionizing radiation is the main factor
that excludes this method from recommended rou-
tine practices in the paediatric population. During
the previous years, there was a large number of al-
ternative eGFR calculation methods from anthropo-
metric parameters and serum values of endogenous
creatinine and cystatin C (8-14, 17). In time, the
mathematic equations changed, mostly due to chan-
ges in the correctional factors for gender, age,
height, weight, and body surface area of children
(30-32). Newer eGFR measuring methods recom-
mend an enzymatic method of determining creati-
nine (isotope-dilution mass spectrometry) as superi-
or to the immunochemical method (33). Comparing
the eGFR values is obligatory with reference, "gold
standard" methods. The paper by Blufpand et al.
tested new mathematical equations with 152 paedi-
atric participants of different pathologies regarding
the inulin clearance values (33). It was determined
that the Potella eGFR equation (31), which disre-
gards the height of the child, and the Schwartz eGFR
are comparable to the values of the inulin clearance
reference method with respectively 77% and 76% of
measurements within 30% of the inulin clearance
values (33).

The present paper performed the testing of
the most frequently used eGFR method based on
determining serum creatinine in comparison to the
method using the Tc-99m-DTPA radioisotope clear-
ance. The results clearly showed a flaw in the tradi-
tional statistical procedures of testing the clearance
means acquired by different methods. Namely,
means acquired in participant groups within the con-

trol group of healthy children, children with UTI with
no reflux, and children with UTI and vesicoureteral
reflux did not show significant differences. However,
the application of the Bland-Altman analysis graph-
ically showed a deviation of individual values from
the mean value of the difference between the two
measurements, as well as the dispersion rate of
individual values within groups.

The greatest Schwartz eGFR-Cr value bias
was in the group of children with VUR. The diag-
nostic reliability of the eGFR measurement was the
best for children in the control group, amounting to
95%, and acceptable with children with urinary in-
fections and no reflux, where 82% of the eGFR was
within 30% of the referential GFR measurement me-
thod. However, it was determined that with children
with reflux only 68% of the measured values were
within the limits of 30% of the value gained from the
Tc-99m-DTPA clearance, which was significantly
lower in contrast to the reliability of both the control
group and the UTI group. The comparative results of
studying the renal function in our paper showed a
high degree of agreement in the children from the
control group, which was 97% for the clearance
value > 90 ml/min/1.73 m?2, while only 3% of the
children showed a value lower than the reference
one, placing the children into the CKD2 group.

Considering the group of children with UTI,
the eGFR value placed 16 more children (6%) within
the CKD2 and 4 into the CKD3 group, while in the
VUR group 2% of children were placed into the CK2
group, and 3% into the CK3 group, resulting in more
underestimated eGFR clearance results, especially
within the group with vesicoureteral reflux. Al-
though the Schwartz method of GFR estimation has
come to life in clinical practice as an excellent
screening tool, this paper has shown that renal func-
tion may have been underestimated for a number of
children, especially in those with possible impaired,
decreased renal function. It is therefore essential
that during the treatment of diseases in which a fall
or recovery of renal function is expected, a reliable
method of measuring absolute renal function should
be selected.

Conclusion

An accurate and precise monitoring of renal
function in children is of great importance in clinical
practice during the treatment of nephro-urological
diseases in children and especially when prescribing
fluids, antibiotics, and chemotherapeutic medication.
As the most accurate methods of measuring kidney
function using inulin clearance are not suitable for
routine practice, more simplified and harmless me-
thods chosen for that purpose should be reliable and
accurate. Our results proved Schwartz eGFR-Cr to
be a reliable alternative to the radioisotope method
in children with preserved renal function and child-
ren with a urinary tract infection without reflux, but
a less reliable method in children with both vesi-
coureteral reflux and renal impairment and suggest
that other more accurate methods for glomerular
filtration rate measurement should be applied in this
group of children.
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Cilj ovoga rada bio je utvrditi pouzdanost metode odredivanja jacine glomerulske
filtracije (GFR) bazirane na serumskom kreatininu i telesnoj visini (eGFR-Cr Schwartz) u
odnosu na GFR odredenu pomocu klirensa 99mTc-DTPA kod dece bez nefrouroloskih bolesti,
kod dece sa infekcijom urinarnog trakta bez UTI i kod dece sa vezikoureteralnim refluksom
(VUR), pomocu Bland-Altmanove analize.

Retrospektivna studija obuhvata 451 pedijatrijskog pacijenta (104 decaka i 347 devoj-
Cica, prosecne starosti 7,07 godina = 3,02 godine, ranga od 2 godine do 15 godina) iz baze
podataka Centra za nuklearnu medicinu Klinickog centra u NiSu. U odnosu na dijagnozu,
formirane su grupe ispitanika i to: kontrolna grupa (CG, n = 64), grupa sa UTI bez VUR (UTI,
n = 299) i grupa sa UTI i VUR (VUR, n = 88). GFR je odredivana iz klirensa Tc-99m-DTPA
vadenjem jednog uzorka krvi 180 minuta nakon aplikacije radiofarmaka. Odredivana je eGFR
iz formule pomocu vrednosti telesne visine i serumskog kreatinina.

Komparacijom sa GFR 99mTc-DTPA dobijene su sledece srednje vrednosti odstupanja
eGFR-Cr u ispitivanim grupama:

- CG: 1,937 ml/min/1,73m? (95% granice podudaranja [LOA]: -36,759 to 40,633 ml/min/
1,73m?);

- UTI: -3.010 ml/min/1,73m? ( LOA: -57,292 do 51,272 ml/min/1,73m? ) i

- VUR: 2,183 mL/min/1,73m? (LOA:-64,019 do 68,385 mL/min/1,73m?).

Pouzdanost eGFR-Cr u odnosu na GFR 99mTc-DTPA nadena je za CG i UTI grupe
ispitanika, sa 95% i 82% vrednosti unutar 30% GFR 99mTc-DTPA. Niza pouzdanost merenja
eGFR dobijena je za decu iz grupe VUR, iznosec¢i samo 68% vrednosti unutar 30% klirensa
99mTc-DTPA. Nasi rezultati pokazali su da je eGFR pouzdana alternativa radioizotopskoj
metodi kod dece sa oc¢uvanom bubreZznom funkcijom kao i kod dece sa infekcijom urinarnog
trakta bez refluksa, ali da je manje pouzdana kod dece sa vezikoureteralnim refluksom i
ostec¢enjem bubrezne funkcije.
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