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Introduction

The patients undergoing hematopoietic stem cell transplan-
tation (HCT) are at a high risk of acute kidney injury (AKI),
which is further associated with significantly prolonged hos-
pital stay, higher mortality and costs. A conventional diag-
nostics of AKI is based on functional parameters: >1,5-fold
increase of serum creatinine, as a marker of glomerular fil-
tration rate (GFR), and the rate of diuresis decline (AKIN
classification — Acute Kidney Injury Network). However, the
use of these criteria in clinical practice does not solve the
problem of early diagnostics, as it reflects the development
of advanced AKI lesions. Early stages of AKI (with poten-
tially reversible structural alterations) are associated with
up-regulation of biomarker (BMKI) molecules synthesized
by resident and immune cells, which takes place during the
first hours following the damage. The aim of our study was
to determine diagnostic value of some biomarkers for early
AKI detection in patients following hematopoietic stem cell
transplantation (HSCT), as compared to routine methods.

Methods

The study involved 30 patients who underwent allogeneic
HSCT. The AKIN criteria were limited to serum creatinine
monitoring, since common HSCT treatment protocols re-
quire intensive hydration, maintaining the diuresis rates at
3-4 L. The urine samples were taken 7 days prior to HSCT
(week 0), in the 1st, 2nd ,3rd, and 4th weeks post-transplant.
Concentrations of the biomarker molecules (calbindin, clus-
terin, IL-18, KIM-1, GST-n, MCP-1) were measured in the
samples.

Results

Diagnostics according to the AKIN criteria yielded the fol-
lowing results: proportion of AKI (AKIN) cases in the 1st
and 2nd weeks after HSCT was 7%, by the 3rd week, 17%; in

the 4th week, 54% (p<0,05). Prevalence of cases with, at least,
one increased BMKI was 79% in the 1st week, and 85% in
the 2nd week, further remaining approximately at the same
level. A proportion of cases with simultaneous elevation
of several biomarkers was increased from 6% (pre-trans-
plant) to 23% (week 1), 27% (week 2), 31% (week 3), and
up to 38% 4 weeks after HSCT. In the 4th week, only 6%
of cases did not show any increase of the BMKI, while the
cumulative proportion of cases without clinical AKI (AKIN)
comprised 40%. AKI (AKIN) is clearly related to the num-
ber of simultaneously elevated BMKI. The proportion of AKI
cases (AKIN) with increase in 1 biomarker was 5%, with >4
biomarkers, 29%. ROC analysis showed that the number of
elevated biomarkers has sufficient sensitivity, with regard to
prediction of a clinical AKI (AKIN). SAUC= 0,69 (p=0,006).

Conclusion

1) Prevalence of increased biomarker concentrations follow-
ing HSCT-related kidney damage is extremely high (93%).

2) Rising concentrations of the biomarkers precede clinical
AKI (AKIN) manifestations.

3) The studied biomarkers exhibit a high predictive value,
in terms of AKI (AKIN) development. The study was spon-

sored by the Committee on Science and Higher Education of
the St. Petersburg Government.

Keywords

Acute kidney injury, hematopoietic stem cell transplanta-
tion, biomarkers of acute kidney injury, predictive value.

CTT JOURNAL | VOLUME 5 | NUMBER 1 | MARCH 2016 91



ABSTRACTS |

PaHHAS AUArHOCTUKA OCTPOro MOBPEXAEeHUS noyek
(OIM) accouumpoBaHHOIO C TPAHCMNAHTALUEN
remono3Tnyeckux cteonoBbix Knetok (TTCK)

Kupunn A.Cmupros, Bragumup A. lo6ponpasos, bopuc B. Adanacwes, Onbra B. [ankuna, Vipuna M. 3y6uHa,

EBpokua O. bormanosa

ITepsorit Cankt-Iletep6yprckumii rocynapcTBeHHbIT MeanitHcKuit yausepcuret um V. I1. ITaBnosa, Cankr-IletepOypr, Poccns

BeepeHne

[TanmenTsl, mepeHécmye TPaHCIIAHTAIMIO Te€MOIIO3TH-
yeckyux cTBONOBBIX Kitetok (TTCK), HaxopsATcs B rpymme
BBICOKOTO PMCKa Pa3BUTHUA OCTPOTO IIOBPEX[EHVS IMOYeK
(OIIII), koTOopoe CBA3aHO C yBeMUYeHMeM CPOKOB FOCIIITA-
JIM3aLMUY, CMEPTHOCTY, SKOHOMIUYECKIUX 3aTPAT Ha JIedeHe.
Pytunnas pmarnoctuka OIIIT 6asupyercss Ha (yHKUMO-
HaJIbHBIX [TapaMeTpPaX: HOBBIIICHN! KOHIIeHT ALl KpeaT-
HuHa (Cr) cbIBOpOTKM KpoBH B 1,5 pasa 1 6ojee, Kak MapKe-
pa ckopoctu knyboukosoit ¢unsrpanuu (CK®), n remnax
cHIDKeHUA amypesa (kmaccuéukanua AKIN- acute kidney
injury network). OpHako mpuMeHeHMe 3TUX TTOKa3aTesel B
KIMHIYeCKOlT MIPAaKTUKe He pelllaeT MpobieMy paHHel au-
arHOCTMKM, IIOCKO/IBKY OTpakaeT (POpMMpPOBAHNE MIA/IEKO
samepmero OIIII. C pasBuruem panumx craguit OIIIT (¢
MOTEHLMAIBHO OOPATUMBIMY CTPYKTYPHBIMY M3MEHEHIs-
MI1) CBSI32HO YBe/IMYeHIE SKCIIPECCUN Psifia MOJIeKy (6mo-
MapkepoB-BM) pe3nfieHTHBIMY ¥ UMMYHHBIMY KJI€TKaMI,
IIPOMCXOfsALlee B IIepBble Yachl IIOC/E IOBPEXKAIOIIETO
Bo3fieficTBUA. Llenb nccienoBanns 3aKII04anach B OlleHKe
IVMAarHOCTUYECKOl 3HaYMMOCT BM B cpaBHeHUM C PyTHH-
HBIMI MeTofaMM /A AeTekuuy paHHux craguit OIIIT y
6onpubix nepenécumx TI'CK.

MauneHTbl 1 MeTobI

O6cnenopano 30 manmeHntoB mocie amnorenHoir TTCK.
Kpurepun OIIII(AKIN) 6bumi orpaHudYeHsl BO3MOXKHO-
cTpio MoHMTOpuHra Cr, HMOCKONbKY crennuka BefeHN
9TMX OONBHBIX MPEAIIOaraeT MHTEHCUBHYIO TU/IPATALINIO C
HOffiepXKaHIeM Anypesa Ha ypoBHe 3-4 1. B o6pasiax Moun
3a 7 pueit o TICK (uen.0), va 1-i1, 2-11, 3-i1 u 4-i1 Hep.
M3MepeHbl KoHIeHTpanuy BM  (KaibOMHANH, KIaCTepyH,
WJI-18, KIM-1, GST-11, MCP-1).

Pe3ynbratbl

Huarnoctuka OIIIT (AKIN): gonsa crydaes ¢ OIIII(AKIN)
B 1 1 2 "en. mocime TTCK coctaBuna 7%, Ha 3 Hem. — 17%, Ha
4 nen. — 54% (p<0,05). PacpocTpaHeHHOCTD CIIy4YaeB I0-
BBbIIIEHNA KOHILIeHTpanuit BM: Ha 1 Hefl. — IOBBIIIIEHNE MU-
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HUMYM 1-ro BM - 79%, na 2-it Hepi. — 85% u B ganbHelieM
COXPaHATIOCH MPUOINSUTENBLHO Ha 3TOM ypoBHe. OTMedeHO
yBe/I4eHe TOJIN C/Ty4aeB IOBBILIICHS KOHLIEHTPALNil He-
ckonbkux BM opHOBpeMeHHO ¢ 6%-Hepn.0 no 23% Ha 1 Hep,,
27% Ha 2-i1, 31% Ha 3-11, 38% Ha 4 Hep. K 4 Hefiene TOMbKO B
6% ciry4aeB He ObUIO HOBBILIEHVS XOTS 651 1 BM, B TO Bpemst
KaK KyMY/IATHBHAs JOJA CaydaeB 6e3 xmmHumdeckoro OII-
IT(AKIN) Ha 4 Hepnene cocraBuaa 40%. OITII(AKIN) oryer-
JIMBO CBSI3aHO C YMC/IOM OJJHOBPEMEHHO MOBBIIIEHHBIX BM.
Ions cnygaes OIIII(AKIN) Ha ¢oHe yBenmueHNs KOHIIEH-
tpauun 1 BM - 5 %, 6omee 4-x — 29%. ITpu ROC aHanuse
6bIIO yCTaHOBJIEHO: KommdecTBO BM obnmagaer mocrarod-
HOJl 4yBCTBUTEILHOCTbIO B OTHOIIEHMM IPOTHO3a Pas3BU-
tust OITIT (AKIN). SAUC= 0,69 (p=0,006).

3aKnyeHne

1) PacpocTaHeHHOCTh MOBBILIEHNST KOHIeHTpanuit BM
noBpexenns nodek nocie TTCK ype3Bpl4ailHO BBICOKA
(93%).

2) YBennueHme KOHIEHTpaluit BM mpepliecTByeT pa3Bu-
o kanHndeckoro OIIIT (AKIN).

3) Vsy4yennsie BM 06mafjaioT IpOrHOCTUYECKOI 3HAYNMMO-
ctbio B otHomeHuy pazputusi OIIIT (AKIN). ViccnenoBanue
BBINIOTTHEHO TIpu (pMHAHCOBOI mopmepxKe KoMurera o Ha-
yKe U BbICIIeil mKoje mpaButenscrBa Cankr-IlerepOypra.
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