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Resume. The aim of study was to investigate the possibility of using the results of different diagnostic tests in children
with nephrotic syndrome (NS) as prognostic markers during disease course.

Materials and methods. The operating characteristics of values derived in dynamic renoscintigraphy and indirect
renangiography with 99mTc-DTPA, static renoscintigraphy with 99mTc-phosphate, levels of urine renospecific enzymes
(N-acethyl-B-D-glucosaminidase and B-galactosidase) were estimated in 450 NS children depending on disease activity.

Results. Different levels of prognostic value for studied parameters were confirmed depend of NS outcome.

Conclusion. Renoscintigraphy indexes and urine renospecific enzymes activity levels should be used as markers of the
progression in NS children with the glance to optimal terms of studies' conduction and range parameters. The multimarker
parallel cascade System for prediction of unfavorable NS course has been initiated. This System can be regarded as the start
of a new strategic goal for determination of relevant unfavorable disease course parameters in any branch of medicine.

Pe3siome. [[eas uccaedosanus: uzyuums 603MONCHOCMb UCHOAb308AHUS PE3YALIMAMOE PA3HBIX OUASHOCMUYECKUX
mecmog y demelii ¢ Heghpomuueckum curnopomom (HC) 6 npoyecce nabarodenus é kavecmae npoeHOCMU1ECKUX MAPKepPos.

Mamepuanst u memoosi. OnepayuonHsle XapaKkmepucmuky noKasameneil, NOAY4eHHbIX npu npogedeHuu OuHa-
MuHeckoil peHocyunmuepaguu u Henpsamoil penaneuoepaguu ¢ 99mTc-DTPA, cmamuueckoil penocyunmuepaghuu c
99mTe-phosphate, onpedeaenuu ypogreii penocneyughuueckux gpepmenmog mouu (N-ayemun- - D-enroxozamunuoasel u

-eanakmosmuda3sut), 6viau pacuumanst y 480 demeii ¢ HC ¢ yuemom axmueHocmu 3a001e6aHUS.

Pezyromamei. Paznosie ypoenu snauumocmu 045 NPOCHO3a U3Y4AEMbIX NAPAMEMPOE8 NOOMEEPUCOeHbL 8 3a8UCUMO-
cmu om ucxodos HC.

3akaruenue. [lokazamenu penocyunmuepaguu U aKmuHOCMb PeHOCHeYUPUUECKUX (epMeHmo8 Mo4U Mo2ym Obimb
UCNOB308aHbL 6 Kauecmee Mapkepos npoepeccupoganus HC y demell ¢ yuemom onmumanbHslx CpoKos npogederus uccaedo-

6aHUsl U duanasoHoe nokazameneil. Mnuyuuposaro cosdanue
Cucmembl MyA1bmMUMapkepHo20 NApalieIbHoeo KackaoHo2o
®omuna CeeTri1ana HeTpOBHa npoerosuposarus Hebaazonpusmuoeo meuernus HC, komo-
sfomina@meta.ua DPYIO MOJICHO pACCMAMPUEAmMsd KAK Ha4aa0 HOBOll cmpamezuu
onpedenenus KOppeKmHbIX HeOAa2onpusimHbIX napamempos

meuenus 3a001e6anus 8 N1000LL 0daacmU MeOUULHbL.
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INTRODUCTION. Nephrotic syndrome (NS)
has a controversial prognosis and a wide range of results
after long-term therapy [8]. The disease onset and dura-
tion is a multifactor process, and the association between
disease features and their dependence degree is almost
impossible to establish definitely. A lot of methods and
tests are using for NS prediction [9, 10]. The interpreta-
tion of their results is complicated by the variability of
clinical situations and the necessity to repeat the tests in
time for establish the determined special vector of prog-
nosis. Moreover markers of prognosis are often replaced
by markers of condition. Availability or preference of dif-
ferent patterns in such cases indicate a disease stage or
its severity but not possible direction of its duration and
outcome. The optimal prognostic markers get from the
tests which are reliable, repeatable and have correspond-
ing operating characteristics [7]. Test results are effective
for prediction even if its sensitivity and specificity values
are moderate (60-70%) in the case when the likelihood
ratio is calculated [9]. This ratio can display the risk of
the disease or the risk of disease progression based on the
aim of study. The risk of disease (or its progression) is
twice higher in subjects with patterns than without it in
the case LR positive result of test (LR+) 2.00; the stud-
ied factor has not the prognostic value at LR+ 1.00; LR
negative result (LR-) has an opposite meaning — absence
of signs increases the risk of events.

THE AIM of study was to investigate the possibility
of using the renoscintigraphy (RSG) parameters and the
detection of urine renospecific enzymes activity as mark-
ers of unfavorable disease course in children with NS.

MATERIALS AND METHODS. Four hundred
and eighty nephrotic children (age from five to 15 years)
were studied in active stage of disease (stage 1: before
prednisolone treatment; stage 2: in 10 weeks of therapy;
stage 3: on tapering treatment period 6-9 months) and
up to 1.5-3 years of follow up (stage 4) in years 1986-
2011 [2]. NS outcome was assessed five years after
treatment withdrawal as remission or disease progres-
sion with reduced renal function (Chronic Kidney Dis-
ease, stage 3-5: CKD 3-5) [3, 6].

RSG dynamic with 9mTc-DTPA in combination
with indirect renal angiography (IRAG) and static RSG
with 99mTc-phosphate were conducted during the obser-
vation period of at least two times in each patient. We ex-
amined the indexes: Glomerular Filtration Rate (GFR, ml/
min), arterial flow duration (Ta, sec), venous flow duration
(Tv, sec), phosphate fixation after 60 minutes (%) [5].

The urine activity values of two renospecific en-
zymes (N-acethyl-B-D-glucosaminidase — uNAG,
B-galactosidase - uf-Gal, umol/hour/creatinine mmol)
were estimated in 209 nephrotic children an additional
in years 1991-2011 [3, 4].

Variables were reported as Me (P25;P75). Eigh-
teen children without kidney disease were included as
controls: GFR 116 (110;128), Ta 6 (6;6), Tv 5 (5;5),
phosphate fixation 2.2 (2.0;2.5), uNAG 10.2 (8.8;13.3),
up-Gal 10.4 (5.9;13.2).

The intervals of these parameters on the different
NS stage were observed in patients depend on disease

course, and the ranges of them in group with confirmed
further CKD 3-5 were identified. The operating char-
acteristics including LR+ and LR- were estimated for
potential use of these intervals as the surrogate end-
points of NS outcome and the prognostic markers [7].

RESULTS. RSG analysis showed that likelihood
of NS progression increased while reducing GFR<60 and
phosphate fixation <2.5 in the disease active stage before
treatment (stage 1; LR- 2.48 and LR- 4.28, respectively);
GFR<80 and Tv>7 in 8-10 weeks of therapy (stage 2; LR-
1.77 and LR+ 1.94, respectively); GFR<90, Ta>8, phos-
phate fixation>5.5 on tapering treatment period (stage 3;
LR-2.23, LR + 1.86 and LR+ 2.36, respectively); GFR<90,
Ta>10, Tv<5, phosphate fixation <2.5 at 1.5-3 years of fol-
low-up after treatment (stage 4; LR- 3.39, LR+ 2.48, LR-
2.00 and LR- 1.88, respectively).

The high activity of NAG and B-Gal confirms the
active participation of renal tubules in pathological pro-
cess in NS. Nevertheless the high enzymes level in the
NS active stage before treatment (stage 1) was not nec-
essarily indicate an unfavorable course of disease. Like-
lihood of NS progression increased while maintenance
of uNAG activity >50 and u-Gal>30 in 8-10 weeks of
therapy (stage 2; LR+ 2.43 and LR+ 2.29, respective-
ly); uNAG>50 and up-Gal>60 in 6-9 months on taper-
ing treatment period (stage 3; LR+ 1.96 and LR+ 2.81,
respectively); uNAG>17 and upB-Gal>30 during 1,5-3
years of follow-up after treatment withdrawal (stage 4;
LR+ 1.79 and LR+ 3.48, respectively).

The detected prognostic intervals at different NS
stage have enabled to initiate the prediction System of
the unfavorable disease course based on the cascade
principle (an ordered series of study steps) and parallel
investigations of various parameters (several markers)
at the same time (parallel studies) [2]. The RSG and
enzymuric fragments of the multimarker parallel cas-
cade System for prediction unfavorable NS course has
been created (Fig. 1).
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Fig. 1. The multimarker parallel cascade System for prediction
unfavourable NS course in children (NS nephrotic syndrome;
stage 1 before prednisolone treatment; stage 2 in 10 weeks of
therapy; stage 3 on tapering treatment period 6-9 months;
stage 4 1.5-3 years of follow up; GFR Glomerular Filtration
Rate (99mTc-DTPA); Tv venous flow duration (99mTc-
DTPA); Ta arterial flow duration (99mTc-DTPA); uNAG
urine activity of N-acethyl-(3-D- glucosaminidase; u/p-Gal
urine activity of B-galactosidase); gray box: parameter change
does not have prognostic value.

42



N23 (61) 2016

YKPAIHCBKUIN XXYPHOA HEPPOAOTT TA AIQAIZY

CONCLUSION. RSG indexes and urine enzymes
activity should be used as markers of the progression in
NS children as summarized in the proposed prediction
System. The multimarker parallel cascade System for
prediction of unfavorable NS course in children en-
ables to identify the patients with a high risk of disease
progression at any stage of observation, and to correct
treatment programs. The benefits of proposed System
are: it marks the optimal terms of examination and
range of parameters; it authorizes to refuse obligatory
serial studies; it based on available markers; it uses any
available markers combination to confirm prognosis;
probable outcome confirmed by the results a number of
parallel investigations. This System is open: each stage
of disease may be expanded by new suggestions and di-
agnostic tests. The multimarker parallel cascade System
for prediction initiates a new strategic goal for deter-
mination of relevant unfavorable disease course param-
eters and it could be used in any branches of medicine.
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