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Abstract

Pesiome

Background: AKI is an independent predictor of
morbidity and mortality for critically ill neonates at
Neonatal Intensive Care Unit (NICU). Cystatin-C
and beta 2 microglobulin are two promising early
biomarkers for AKI.

OcHoBHa nHpopmauuma: OBY e HezaBMCUM
npeauKTop 3a 3a601eBaEMOCT M CMBPTHOCT NpU
HOBOPOAEHMU B KPUTUYHO CbCTOAHME B MHTEH3UBHO
HeoHaTonornMyHo otaenexue. Uucratmu C u 6eta-
2-MUKpPOrnobyanH ca asata obelaBalim
bromapkepa 3a paHHO AMarHoctTuumpaHe Ha OBY.

Aim of work: It was to compare between serum
creatinine, Cystatin-C and beta 2-microglobulin as
early markers for AKl in neonates.

Llen: CpaBHeHMe Ha CEPYMHUA KPEeaTUHMH,
ymcTaTH C 1 6eTa-2-MUKpPOrnobynH KaTto
buomapkepu 3a paHHO AuarHocTuumpaHe Ha OBY
npu HOBOPOAEHMW.

Subjects and methods: This study was carried out
on 120 neonatal patients incubated at NICUs of
Tanta university hospitals. 60 neonates meeting
AKI diagnostic criteria of neonatal Kidney Disease
Improving Global Outcome (KDIGO) served as
group (1), 60 healthy age and sex matched
neonates served as controls (group 2).

NaumeHTH U meTtoau: ToBa Npoy4yBaHe obxBalLa
120 HoBOpOAEHM NALUEHTN B UHTEH3UBHUTE
HEOHATO/IOTMYHU OTAENEHMA HA YHUBEPCUTETCKMU
6onHMuUM ,TaHTa”. Fpyna (1) ce cbeTom ot 60
HOBOPOAEHM, OTTOBAPALLN Ha ANATHOCTUYHUTE
KpuTepun 3a OBY Ha Kidney Disease Improving
Global Outcome (KDIGO) 3a HoBOpoAeHH, a
KOHTpOHaTa rpyna (rpyna 2) Bkatousa 60 3apasu
HOBOPOAEHM, CbOTBETCTBALLM NO Bb3PACT U MOJ.

Results: At 1st day of incubation, there were
significant increase in mean values of Cystatin C
and beta 2 microglobulin in patients when
compared to controls (2.2 £ 0.5) vs. (0.5 £ 0.2) and
(7.2 £2.4) vs. (1.9 £ 0.4) respectively while there
was no significant difference in that of serum
creatinine in both studied groups. At a cut off
value > 1.5 (mg/L), beta 2 microglobulin had the
highest sensitivity for early prediction of neonates
with AKI (98%) with specificity 80%. Cystatin-C at a
cut off value > 0.6 (mg/L), had a good sensitivity
(85%) with specificity 80%. While serum creatinine
had at cut off value > 0.5 (mg/L) the lowest
sensitivity (41.5%) with specificity 52.7%.

Pe3synTtatu: Ha nbpBuUa AeH OT rpuKKTeE 3a
HEeO0HOCEHOTO HOBOPOAEHO NPU NALMEHTUTE UMA
3HAYMMO MOBMLLIABAHE Ha CPeAHUTE CTOMHOCTU Ha
umncTatmH C n 6eTa-2-MUKpPOrnobynnH B cpaBHeEHUE
C KOHTpoInTe: cboTBeTHO (2,2 £ 0,5) cnpamo (0,5 +
0,2) n (7,2 £2,4) cnpsamo (1.9 + 0,4), 6e3 3HauMma
pas/inKa B CTOMHOCTUTE Ha KpeaTUHWHA B ABeTe
nscnenBanHu rpynu. Mpwm rpaHuMyHa cToMHocT > 1,5
(mg/l) 6eTa-2-MUKpPOrn0BYNMHBT MMa Hall-BMCOKa
YYBCTBUTE/IHOCT KaTo paHeH NpeauKTop npu
HoBopoaeHu c OBY (98%) u cneunduuHoct 80%.
Mpw rpaHnyHa ctoiHoct > 0,6 (mg/l) uucratnH C
MMa fo6pa YyBCTBUTENHOCT (85%) 1
cneumomyHoct 80%. Mpu rpaHnyHa ctoHocT 2 0,5
(mg/1) cepyMHUAT KpeaTUHWH e C Hall-HUCKa
yyBcTBUTENHOCT (41,5%) U cneunduyHocT 52,7%.

Conclusions: Serum levels of beta 2 microglobulin
and cystatin C were more sensitive and more
specific than serum creatinine for early prediction
of neonatal AKl in NICU.

3akntoueHue: CepymHuTE HMBA Ha beTa-2-
MWKPOTrNobyanH 1 umctatvH C ca No-4yBCTBUTETHU
1 no-cneunduyHM B CpaBHEHWE CbC CEPYMHUA
KpeaTMHUH KaTo paHHu npeanKropu 3a OBY npu
HOBOPOAEHWN B UHTEH3MBHO HEOHATO/IOTMYHO
oTaeneHve.
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Introduction

BbBegeHue

Neonatal AKl is a common practical disorder faced
in NICU. The commonest causes are sepsis, severe
respiratory distress (RD) and hypoxic ischemic
encephalopathy (HIE) [1]. Early identification of
neonatal AKl is very important for planning of
different lines of treatment of ill neonates. Early
management of neonatal AKI can prevent
dangerous complications. In most of NICU, serum
creatinine is used for diagnosing AKI which is not
ideal as it has tendency toward increase in late
phases of AKI at which management could be
more aggressive, more costly and less efficient [2-
4]. Beta 2-microglobulin and Cystatin-C (Cys-C)
were known as low-molecular weight (LMW)
protein structures which were formed at steady
ratio by different body cells e.g. nucleated cell.
Serum values of beta 2- microglobulin and
Cystatin-C had ideal criteria for early diagnosis of
AKI as they were freely filtered by the glomerular
tuft of capillaries and freely reabsorbed and
metabolized by proximal convoluted tubular cells
of kidney [5-8]. The objective of the present study
was to assess serum Cystatin-C and Beta 2-
Microgloulin as early biomarkers for AKl in a
sample of Egyptian neonates.

OBY npu HoBOpoAeHM e 3ab0NABaHE, KOETO YECTo
ce cpella B NpaKTUKaTa B UHTEH3UBHUTE
HEOHATONOMMYHKN oTAeNeHUs. Hall-yecTuTe
NMPUYUHM Ca CEMNCUC, TEXKDBK PECNMPaATOPEH ANCTpec
(PA) M xMNOKCUYHO-UCXEMMYHA eHLedanonaTma
(XWME) [1]. PaHHOTO OTKpMBaHe Ha OBY npu
HOBOPOAEHM € OT CbLLECTBEHO 3HAYEHME 33
NAAHNMPAHETO Ha PA3/IMYHWN IMHUU Ha /IeYeHWEe Ha
60/1HUTE HOoBOpOoAeHU. PaHHOTO ieyeHne Ha OBY
npv HOBOPOZEHM MOXKE Aa NPeAoTBPATH OMNaCHU
YCNOXHEHMA. B noBeYeTo MHTEH3UBHMU
HEOHATONIOMMYHUN OTAENEHUSA CEPYMHUAT
KpeaTUHWH ce U3N0A3Ba 3a AMarHoCTnKa Ha OBbY,
KaTo TO3M METOZ, He e naeaneH, Tobil Kato
NnoBULLEHNE Ha KpeaTUHNUHA 0BMKHOBEHO ce
Habntogasa npes KbcHUTe $pasum Ha OBY, korato
NleyeHMeTo MoXe Aa 6bae no-arpecusHo, no-
CKbBMNO U No-ManKko edpekTusHo [2-4]. beTa-2-
MUKPOrnobynnusT u uuctatuH C (Cys-C) ca
HUCKOMOAEKY/THU BENTBYHU CTPYKTYPU, KOMTO ce
06pasyBaT B NOCTOAHHO CbOTHOLUEHME OT
Pas/INYHU KNETKMU B OpraHM3mMa, T. Hap.
HYKNenpaHu Knetkn. CepymHuTe HMBA Ha beTa-2-
MWKPOrNobyanH u umnctatvH C ca naeaneH
KpUTEepWUit 3a paHHa AnarHoctuka Ha OBY, Tbli KaTo
ce dpunTpupaT cBo6OAHO Npes rMoMepyaHaTa
KanunspHa mpea, peabcopbupat ce ceoboaHo m
ce MeTabon3MpaT Npes KNeTKUTE Ha
NPOKCMMAIHUTE U3BUTU TyOYyIM Ha 6bBOpeumnTe [5-
8]. LlenTa Ha HacToALLOTO NpPOyYBaHe e Aa ce
HanpaBW OLLEHKA HA CEPYMHUTE HMBA Ha UMCTATUH
C n 6eTa-2-muKpornobyamH Kato briomapkepn 3a
paHHa anarHoctuka Ha OBY npu nsBaaka ot
HoBopoAeHu B Ervner.

Materials and Methods

Matepuan u meroau

Design of the study and setting

[u3aiiH Ha NpoyYBaHeTO 1 YCNOBUA Ha
nposexpgaHe

This Case Controlled study was conducted after
approval from the Ethical Research Committee of
the Faculty of Medicine of Tanta University and
informed parental written or verbal consents from
all subjects involved in the study, upon 60
neonatal patients who were hospitalized at NICUs
of Tanta Universality hospital in the period from
August 2016 to July 2017. Their gestational ages
ranged from 38.4 + 1.2 weeks. They were 33 males
and 27 females, the patients were diagnosed as
AKI according to diagnostic criteria of Neonatal
Kidney Disease Improving Global Outcome
(KDIGO) [9] as group (1). Sixty completely healthy
neonates of comparable age and sex during their
regular neonatal checkup were served as controls

ToBa npoy4yBaHe OT TMNa ,,CAyYyaii-koHTpona” e
npoBeAEeHO CNef NoJly4aBaHe Ha paspeLlleHne Ha
KomucumaTa no eTmka npm Hay4yHM nscneasaHuma
Kbm PaKyaTeTa No MeguLnHa Ha YHUBEPCUTET
,TaHTa” n cnepg nonyyaBaHe Ha MUCMEHO UK
YCTHO MHDOPMUPAHO CbF1ACME HA POAUTENINTE Ha
BCUYKM NALMEHTU, BKAKOUYEHW B NpoyyBaHeTO — 60
HEOHATO/I0MMYHM NALMEHTU, XOCNUTAIM3NPAHM B
WHTEH3MBHM HEOHATONIOTUYHM OTAE/IEHNA Ha
yHUBepcuTeTcka 6onHuMua ,TaHTa” npes nepuosa
ot asryct 2016 r. go tonm 2017 r. TaxHaTa
rectauMoHHa Bb3pacT e 38,4 +1,2 ceamnumn. 33
HOBOPOAEHM Ca OT MbXKKM NOJI, @ 27 - OT *KEHCKMU.
MaumeHTUTE ca AnarHoctTmumpanm ¢ ObY cbrnacHo
AMarHocTMyHuTe Kputepum Ha Kidney Disease
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(group 2). Their gestational ages ranged from 38.5
+ 1.2 weeks. They were 42 males & 18 females.

Improving Global Outcome (KDIGO) [9] 3a
HOBOpPOAEHU N cbeTaBaagat rpyna (1). Kato
KOHTpOAM (rpyna 2) ca BK/AOYEHM wecTaeceTt
HaMb/1HO 3/1paBM HOBOPOAEHM, CbC CbOTBETCTBUE
Nno Non u Bb3pacT, N0 BpeMe Ha PYyTUHHUA
HeoHaTo/I0rMYeH npernes,. TAxHaTa recCTauMOHHA
Bb3pacT e 38,5 +1,2 ceamnum. 42 ca OT MbXKKU
nos, a 18 — oT *KeHCKM.

Inclusion criteria

BknatouBalum Kputepumn

Neonatal patients with AKI was diagnosed when
serum creatinine serially increase > 0.3 mg/dI
within 48 hours or serum creatinine > 1.5-1.9 X
reference range of serum creatinine (meaning the
lowest previous value) within 7 days or urine
output from 0.5 to 1 ml/kg/hr for 1st 24 hours of
life according to proposed KDIGO definition for
neonatal AKI [9].

HeoHaTonormyHm naumeHTn, npu komto OBY e
AMArHoCTULMPAHO NPU CePUMHO NOBULLIABAHE Ha
cepymHus KpeaTuHuH > 0,3 mg/dl B pamkuTe Ha 48
yaca, Uau cepymeH KpeTmHuH > 1,5-1,9 X
pedepeHTHUA AManas3oH Ha CEPYMHUA KPeaTUHUH
(T.e. Hall-HMCKaTa NpeaxoAHa CTOMHOCT) B pamMKuTe
Ha 7 aHu, uan amnypesa 0,5 o 1 ml/kg/uac npes
NbpBuTe 24 yaca OT }KMBOTA CbINACHO
AeduHmumaTa Ha KDIGO 3a OBY npu HoBopoZeHMU

[9].

Exclusion criteria

UsKntouBawm Kputepum

Neonates with perinatal history of maternal
azotemia or kidney disorders, congenital
anomalies of kidney or urinary tract and those
neonates who died during the research.

HoBopoaeHu ¢ nepuHaTasHa aHaMHe3a 3a
aszotemua namn 6bbpeyHn 3abonABaHNA OT CTpaHa
Ha malikaTa, BpoAeHN aHOManuMn Ha 6bbpeuunTe
NN MMKOYHUTE NBTULLLA M HOBOPOAEHUN, MOYNUHANN
no Bpeme Ha NpoyYBaHEeTo.

Study protocol

MpoToKon no npoyyBaHeTo

All patients and controls were subjected to
through history taking (onset of AKI, or other
critical illness, need and duration of mechanic
ventilation, number of organ system failure

and disease outcome), full clinical examination
(especially weight and height for age percentiles
according to Egyptian growth curves [10].

Ha Bcnukmu nauneHTU U KOHTPO/IN € CHETa
nogpobHa aHamHesa (Hayano Ha OBY uau apyru
KPUTUYHK 3a60nABaHUA, HEOBX0AMMOCT OT
MeXaHUYHa BEHTUMALMA U NPOAB/IXKUTE/NTHOCTTA l\/l,
6poii cucTtemu, NPy KOUTO e Bb3HUKHAMNA OpraHHa
HeA0CTaTbYHOCT M U3X0A4 OT 3a60/15BaHETO) U e
HanpaBeH NbaeH dusnkaneH npernes (ocobeHo
TE/NIeCHO TEr10 1 PbCT 3a Bb3pacToBuUTE
NepCceHTUIN CbITAaCHO KPUBUTE Ha pacTeX B
Ervnet) [10].

The routine laboratory tests were: Complete blood
count (CBC) by ERMA BC 210, C-Reactive protein
(CRP) by Adiva Centaur CP/Immunoassay,
Prothrombin time (PT) and activity by Sysmex CA
1500, Serum creatinine by kinetic assay using Kone
Lab Prime 60I), some liver function tests (AST &
ALT) by Kone Lab Prime 60l), and plasma levels
serum Cystatin C and Beta 2-Microglobulin.

PYyTUHHUTE NabopaTopHU N3cneaBaHMA ca: NbjHa
KpbBHa KapTuHa (MKK) upes ERMA BC 210, C-
peaktuseH npotenH (CRP) upes Adiva Centaur
CP/vmyHoaHanu3, npoTpombuHoBo Bpeme (PT) u
NpPoTpombuHOBa aKTMBHOCT Ype3 Sysmex CA 1500,
CeEPYMEH KPeaTMHUH Ype3 KUHETUYHO U3cieBaHe
nocpeacrtsom Kone Lab Prime 60l), HaKkom
yepHoAPO6HU dYHKUMOHANHU u3cneasaHus (ACAT
n AJTAT) upes Kone Lab Prime 60I) 1 nnasmexun
HWBA Ha umMcTaTMH C 1 6eTa 2-MUKPOTrN0BYAUH.
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