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AHHOTauusa

Llenb — Pa3pa6GoTaTh Ipu TOMOIIM MaTeMATUKO-CTaTUCTUIECKOTO
aHaJM3a KIMHUKO-Tab0paTOPHBIX M MHCTPYMEHTATBHBIX TAHHBIX Me-
TOJ ITPOTHO3MPOBAHUSI Pa3BUTHUSI XPOHUYECKOI 60s1e3HY TTouekK (XBIT)
y GOJIBHBIX TEMOPPArMIeCKON JIMXOPANKON C TIOYEYHBIM CUHIPOMOM
(IJITIC).

MaTtepuanbl u MeToabl. bruti 06¢ienoBanb! 244 marieHTa B Bo3pac-
Te oT 18 mo 50 sietT ¢ moarBepkaeHHBIM auarHo3oM [JITTC. IMauueHTb
HaOTIONATNCH B TIEPUOJIAX: OJIUTYPUIECKOM, TIONNYPUIECKOM, PaHHEH
(30-i1 menn 6one3nn) 1 mo3aHei (90-it 1 180-i1 neHb 6oIe3HN) peKOHBa-
niectieHIn. OIIeHMBATNCH KITMHITIECKHE, TAOOPATOPHbIE M MTHCTPYMEH-
TaJIbHBIE TAHHBIE, BKITIOYasi KOMITBIOTEPHYIO (hoTOTUIeTU3MOTpaduIo.
Pesynbratbl. [IporHozuposanue XBI1y 6ompHbix [JIT1C (epron mo-
JINYpUU) Ha OCHOBE JIMHEWHOM TUCKPUMUHAHTHO MOJETN BOZMOXKHO
¢ uHIeKCcOoM TouHOCTH 92,2 %. B mocienyoliine mepuosl MHAEKC TOY-
HOCTH BO3PAacTaeT: B PAHHIOK PEKOHBaIECLICHIVIO — 98,4%, B MO3IHIO0
pekonBasecueHmo 10 100%. Hanbonee nHbopMaTHBHBIME OKA3aJMCh
caenytoirie mapkepsl: M2KJIU, neiikouutsl 1 TPOMOOLIMTHI B 0011IeM
aHaM3e KPOBH, OOIUI OeTOK M KPEaTUHUH B OMOXMMUYECKOM aHa-
Jm3e KpoBu, ypoBeHb CK®, paccuuranHnsiit o popmysiam CKD-EPI
1 MDRD, cyrounas mukpoansoymunypusi, UMT u Bec.
3akntoyeHue. Pa3paboTaH KOMIUIEKC TMCKPUMUHAHTHBIX MOJEIEi
nporHo3upoBaHusi pazutust XbI1 y natmenTos ¢ [JITIC B pazinyHbie
CPOKM 3200JIeBaHUSI, B TOM YKMCJIE B PEKOHBAIECLICHIINY C MHIEKCOM
TouHocTtH 0T 92 10 100%. Pa3paboraHHbie MO/IeU pean30BaHbl B hop-
Mmate npuioxenus Calculator for predicting CKD after HFRS.
Knio4yeBble cnoBa: reMopparnieckast IMXopaaka ¢ MoYeyHbIM CHH-
IIPOMOM, PaHHSISI ¥ TO3IHSISI PEKOHBaJIECLIEHLIMS, TPOTHO3UPOBAHUE
XPOHMYECKOI 60JIe3HU MTOYEK, KOMITbIOTepHast (hoToruieTusmorpadusi,
MCKPUMUHAHTHBIN aHaIK3.
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Prediction of chronic kidney disease in patients
with hemorrhagic fever with renal syndrome

©Mariya V. Stulova, Dmitrii Yu. Konstantinov,
Larisa L. Popova, Anna V. Lyubushkina, German V. Nedugov

Samara State Medical University (Samara, Russia)

Annotation

Aim — to develop, using mathematical and statistical analysis of clinical,
laboratory and instrumental data, a method for predicting the development
of chronic kidney disease (CKD) in patients with hemorrhagic fever with
renal syndrome (HFRS).

Material and methods. 244 patients at the age from 18 to 50 years with
a confirmed diagnosis of HFRS were examined. Patients were observed
in the following periods: oliguric, polyuric, early (30th day of illness) and
late (90th and 180th day of illness) convalescence. Clinical, laboratory
and instrumental data, including computer photoplethysmography, were
evaluated.

Results. Prediction of CKD in patients with HFRS (polyuria period)
based on a linear discriminant model is possible with an accuracy index
0f 92.2%. In subsequent periods, the accuracy index increases: in early
convalescence — 98.4%, in late convalescence up to 100%. The following
markers were the most informative: RI before ischemia, leukocytes
and platelets in the general blood test, total protein and creatinine in
the biochemical blood test, GFR calculated using the CKD-EPI and
MDRD formulas, daily microalbuminuria, BMI and weight.

Conclusion. A complex of discriminant models for predicting the
development of CKD in patients with HFRS at various stages of the
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disease, including convalescence, with an accuracy index from 92 to
100% has been developed. These models are implemented in the software
"Calculator for predicting CKD after HFRS".

Key words: hemorrhagic fever with renal syndrome, early and
late convalescence, prognosis of chronic kidney disease, computer
photoplethysmography, discriminant analysis.
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m BBEJIEHUE
l—‘eMoppaqueCKaﬁ JIMXOpajaKa C MMOYEeUHbIM CUHIPO-
moM (IJITIC) — ocTpoe nHpeKIMOHHOE 3a00IeBaHUE,
MnpoTeKaloliiee ¢ MopaXeHUEeM IMOYeK Mo TUMY OCTPOTo
MHTEPCTULIMATIBHOTO HepHUTa, IOC/Ie KOTOPOro Y YacTH
MMaIMEHTOB COXPAHSIOTCS KIMHUIECKKE U JJabopaTopHbIe
M3MEHEHUS CO CTOPOHBI CEPACYHO-COCYIUCTOM, FeraToou -
JIMApHOI, MOYEBBIIEIUTEIBHOM CUCTEM, TIPEUMYIIIECTBEH-
HO CBSI3aHHBIE C HapyIICHUEM COCYAMCTOIO SHIOTEIUS
[1, 2, 3]. CornacHo JaHHBIM JUTEPATYphl, POPMUPOBAHUE
XpoHuueckoi 6one3Hu movyek (XbBIT) y pekoHBanecLieHTOB
IJITIC cocraBinsier ot 4,8% no 21% ciyvaes [4, 5, 6]. OnHa-
KO KaKuX-JT1M00 METOIOB OOBEKTUBHOI'O IIPOrHO3MPOBAHUS
XBII y nauuenTos ¢ IJITIC no cux mop He pa3paboTaHoO.

m [{1EJIb

Pazpaborath py OMOIIM MaTeMaTHKO-CTATUCTH -
YeCKOro aHaIn3a KJIMHUKO-JIa00paTOPHBIX M MHCTPYMEH-
TaJIbHBIX JAHHBIX METO IIPOrHO3MpoBaHus pa3Butust XbI1
y NalMeHTOoB B pa3nuyHbie nepuoasl [JITIC.

m MATEPUAJI 1 METO/1bI

ITpoBeneHO KoMmILIeKCHOEe oOcnenoBaHue 244 naiyeH-
TOB B Bo3pacte oT 18 mo 50 jieT, HaXOAMBIIUXCS Ha CTallO-
HapHOM JieueHu B KiimHUKe MH(PEKIIMOHHBIX 00Je3Hel
CamI'MY B 2016-2019 rr. ¢ nuarHo3om IJITIC. Bee narm-
EHTBI OoANMcaaIu MHGOPMHUPOBAHHOE COIIacue Ha yda-
CTHUE B MCClIeoBaHMU. [IMarHO3 MOATBEPXKIAJICS METOIOM
HerpssMoit nMMyHodmoopeciieHIn (PHU®) B mapHBIX
CcbIBOpOTKax. IlalMeHThl HaOMIOAAIMCh B OJIUTYPUYECKOM,
MOJMYPUIECKOM TIepUoIaxX, a TAKXKe B Meproaax paHHei
(30-11 nenn 6ose3HM) U o3nHei (90-i u 180-it neHb 6oes-
HH) peKOoHBaJleclieHIInM (Tadauma 1). Y Bcex OOJBHBIX pe-
ructpupoBanach reMmneparypa teja (‘C), CyTouHbIi Auype3
(Mu1), apTepualibHOE AaBJieHUe (MM PT. CT.), pocT (M), Bec (KT)
U paccyuThiBasics MHAeKC Macchl Tena (MMT) (xr/m?). Bo
BCeX Teproax HaOMIONCHNS BBIIOTHSIUCH, KITMHUYESCKUIA
aHaJIN3 KPOBH C TTOACYETOM Yuciia TpoMOomToB (x10°/1),
JnekoumnToB (x10°/1), reMoryioouHa (T/71), reMaToKpuUTa
(%), sputporuToB (x10'2/11), NelikoMTapHOIl (hOPMYJIBI U
onpenenenust COD. buoxumuyeckoe UccienoBaHue KpOBU
MPOBOAM/IN Ha aBTOMaTU3MPOBaHHOM aHAIM3aTope (PUPMBbI
Roche (AAnoHus) ¢ onpenesaeHreM ypoBHS 001iero 6eaka
(r/n), anpbymuHa (r/n), anaHuHamHoTpaHchepassl (E/i),
acrapratamuHoTrpaHcdepasbl (E/), 1akTataerunporeHasbl
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(E/n), xpeatunkuHassl (E/1), MOYeBUHBI (MOJIB/JT), Kpea-
TUHMHA (MKMOJIb/JT), Kajust (MMOJIb/1), HaTpUsI (MMOJIb/JT),
XJI0pYI0B (MMOJIb/1T), C-peakTMBHOTO OeJika (Mr/J1). YpoBeHb
SHIOTENMHA- 1 ONpeAeIsiIi MMMYHO(MEPMEHTHBIM aHATM30M
c ucrnonb3oBaHueM TecT cucteMbl Biomedica ENDOTELIN
(1-21) 3A0 «brnoXumMak». MccaenoBaHyist MOYU BBITIOJTHS -
J1 Ha aHanu3arope pupMmbl Fujifilm (SImonust) ¢ onpenene-
HMEM YIeIBHOTO Beca MOYM (I/MJT), YPOBHSI IEUKOLIMTOB (I1/
3p), 3pUTPOLUTOB (11/3p), Geka (T/71), IMHAPOB (11.3p), a
TaKXe ONpeie/ieHeM MUKPOAIbOyMMHYPUHU (MI/CYT) B 1e-
pyoIax paHHEeM 1 MO3IHEM PeKOHBAJIECLICHIIUM.

Pacuet ckopocTtn KiryooukoBoit ¢pwnsrpanumn (CK®dD)
npousBoawu no ¢popmynam CKD-EPI no kpeaTuHuHY 1
MDRD. Bcem natpeHTaM IpoBOAWIN UccieToBaHue (hyHK-
LIMM COCYIMCTOTO SHIOTEIMSI METOIOM KOMIThIOTEPHOI (ho-
TOIUIETU3MOTpachrU ¢ UCIIOIB30BAHMEM arIapara «9iaap»
3A0 UnxeHepHO-MenuLIMHCKMIA LIeHTp «HoBblie [Tpnbopb»
(Poccus, Camapa) ¢ nporpamMmmHbIM obecrnieueHuem Eldar-
Endo [5]. U3Mmepsiiu cienyioliye napaMeTpbl: MHAEKC OT-
paxenust (%) n uanekc xecrkoctu (MXK/IM) no nmemun
(M/c) (mo nMpoObI ¢ peakKTUBHOU TUrepeMueil), MHIEKC OT-
paxeHust (%) 1 MHAEGKC XEeCTKOCTH (M/C) TTOC/Ie UIIIEMUH, a
TaKKe OLIEHKY Mokasatess GyHKUMK sHaoTenus (%).

[Mony4yeHHBIE KOMMYECTBEHHBIE TAHHBIE TTOABEPTaJIM JIU -
HEHOMY TMCKPUMUHAHTHOMY aHaJIN3Y, LIeJIbI0 KOTOPOTO
SIBJISJIOCH MOCTPOEHUE ABYX (DYHKIIMI KiacCurKaiuu,
MTO3BOJISIIONIUX 110 ONTUMAaJIbHOMY Ha0Opy TUCKPUMUHM-
pylolux nepeMeHHbIX 3apaHee oTHecTy ucxon IJITIC k
OIIHOMY 13 IBYX aJITePHATUBHBIX KJIACCOB: C Pa3BUTHEM
nnu otcyTeTBrueM XBI1. B kauecTBe IMCKPUMUHUPYIOLLIUX
MePEMEHHBIX BBICTYIIAJI BECh KOMIUIEKC MCCIIEIOBABIINICS
KJIMHUKO-J1a00paTOPHBIX M MHCTPYMEHTAJIbHBIX JTaHHBIX.

[TpyMeHsIIM TOIIATrOBBIA aJITOPUTM aHAJIM3a C UCKITIOYE-
HueM. Ha icxonHoM aTarie aHaIM31UpoBaId IMTOTEHIIMATbHYIO

opwon sonesm | n | —x | Womava | My | Wakcm
9

Onwurypus 244 7,7 8 5

Monnypus 244 134 13 12 17
PaHHsA

PEKOHBANIECLIEHLIS 244 29,0 29 28 30
Mo3aHsa

PEKOHBANECLEHLMA 117 90,1 90 86 95

Tabnunya 1. KOHTPOsIbHbIE TOYKM perncTpaumm rnokasartenen

B pasnmyHble nepuogel ITIM1C, cyTkn

Table 1. Checkpoints for recording indicators in different periods
of HFRS, days
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Moka3artens - PekoHBanecueHums
Monunypusa

YyBCTBUTENBHOCTD 0,556 1,000 1,000
CneundunyHocTb 0,968 0,982 1,000
nune 0,682 0,871 1,000
MuoP 0,054 1,000 1,000
NHpeke To4HoCTU 0,922 0,984 1,000

Tabnuya 2. ToyedHble oLeHKM Ka4ecTBa rporHoaupoBarHns XbI1

B paanmyHble nepuogel [T1NC

Table 2. Point estimates of the quality of predicting CKD in different
periods of HFRS

JIMaTHOCTUYECKYIO 3HAYMMOCTh BCEX 3aperCTPUPOBAHHBIX
nokasareseit. Ha kaxmoil utepaluy MeTona UCKIodyaiu
U3 yrcia TMCKPUMUHUPYIOIIMX TIEPEMEHHBIX ITOKa3aTesb
C HaMEHbIIIeH BeJIMYMHON F-CTaTUCTUKMY 1 OTCYTCTBUEM
ee 3HaYMMOoCTH. M3 oCTaBIIMXCSI CTATUCTUYIECKU 3HAUMMBIX
HCKJTIOYaJIM TUCKPUMUHUPYIOLIUE IIEPEMEHHbBIE, OTCYTCTBHE
KOTOPBIX HE BIIMSJIO Ha TOYHOCTH ITporHo3upoBanust XbBII.
IMocnenHo TECTMPOBAIU IO TeM ke BhIoopKaM. KadecTBo
nporaosupoBanust XBI1 npu3HaBaiu yaIoBIeTBOPUTEIbHBIM
Mpy MHAeKce TouHoCTH Oojiee 80%. B utore mist KaxXaoro
nepuona I'JITIC onpenensiu rpyIiny rokasatesieit, Hanbosee
aZieKBaTHYIO B aCIeKTe MporHo3upoBaHus pa3Butust XbI1.

MareMaTHKO-CTaTUCTUYECKUI aHaIu3 JaHHBIX OCY-
IIECTBJISUIM C UCITOJIb30BaHUEM NpUIoXeHui Microsoft
Excel makeros Office 2016 u Statistica (StatSoft) Bepcuu 7.0,
(byHKIIMOHMPOBABILUX B OllepallMOHHON cpene Microsoft
Windows 10. PazpaboTky aaropyutMa mporpaMMHbIX ITpoLie-
JIyp Y HaIlMCaHuUe TeKCTa mporpaMMabl it DBM ocyiecT-
BJISLTY Ha S13bIKe MMporpaMMupoBaHust C# ¢ UCTIOJIb30BaHM -
eM npuiioxeHust Microsoft Visual Studio 2019.

m PE3VYJIBTATHBI

TouHocTth nporHo3upoBaHust XbIT pacreT nmo mepe yBe-
JIMYEHUSI TTPOIO/DKUTEILHOCTH 3a00JIeBaHMSI, TO €CTh, YeM
MTO3IHEE OCYILECTBICHO IIPOTHO3MPOBAaHKE, TEM TOUHEE €To
pe3yabrathl. JlocToOBEpHOE MPOTrHO3MPOBAHUE Pa3BUTUS
XBII B onurypuueckuii nepuon I'JITIC Ha ocHOBe JTUHEN-
HOU IUCKPMMUHAHTHOM MOJAEIM HEBO3MOXHO (MHIEKC
ToyHOoCTH 61,9%).

PazpaboTtaHHast Ha OCHOBE MCCJIETOBAaHHBIX IIOKa3aTe-
JIel IUCKPUMMHAHTHAsT MOJeNIb MporHo3upoBanus XBI1
B nosmypuueckuii nepuop I'JITTC conepxkaia cienyioiue
¢GYHKLMU KJaccupUKaLIMU:

Fy =25124x; +9,088x, +0,134x; +3,552x, +20,905x5 — 678,509,

F, =27,788x, +8,824x, +0,088x; +3,087x, +21,505x5 — 695,720,

rae F,u F,— 3HadyeHus GyHKUMI KiaccuduKauum oT-
cyrcrBus U pa3Butust XBI1 B ucxoae IJITIC cooTBeTCTBEH-
Ho; x, — N2KJIU, m/c; x,— obiunit 6e10K, r/1; x, — CKO
(CKD-EPI), mn/mMun/1,73M%; x, — conepxaHue JeKoLu-
TOB B KpoBH, x10°/1; x; — UMT, kr/m>2.

Mogenb B IEJIOM SBJISIIaCh CTATUCTUYECKM 3HAYMMOM
(L=0,681; F=22,318, p < 0,00001). MHmekc TOYHOCTH
JaHHOU Mopaenu coctaBui 0,922 (Tabauua 2).

AHajiormyHasi Mmojesb nporHo3upoBaHusi XBII B ne-
pUO paHHEN PEKOHBAJIECLICHLIMY COEPKala CIeIyIoLe
¢GYHKLMU KJacCcupUKaALIMU:
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F, =0,2882x, +0,8794x, +0,1869x; —78,0281;

F, = 0,2400x, +0,6551x, +0,9384x; —69,6714 ,

rle X, — CoAepxKaHue TPOMOOLUTOB B KpoBu, x10°/11;
x,— CK® (MDRD), mn/Mun/1,73m?; x; — MUKpOasbOy-
MUHYPUSI, MI/CyTKH.

JlaHHast TMCKPUMUHAHTHASI MOJIEITb B 1IEJIOM TaKXKe SIB-
JIsTachk cratucTuaecku sHaunmoit (A = 0,307; F = 180,62,
p <0,00001). Uugekc TouHocTH nporHo3upoBaHust XBI1
IJ1s1 faHHOM Moaenu coctaBui 0,984 (Tabnuua 2).

Haxkoneu, monens nmporHosupoBanust XBII B nepu-
O]l IMO3IHEN PEKOHBAJIECLEHIINM COAepKajla CIeaYIOIINe
byHK1IIMM KIaccubUKaluu:

Fy =—1837x, +10,592x, +1,525x; +0,877x, —132,080;

Fy =1968x; —11,287x, +2,770x; +1501x, —181513,

L€ X, — MUKPOAIbOyMUHYpUs, MIr/cyTku; x, — N2KIIUA,
M/C; X; — BEC, KT; X, — KDEATUHUH, MKMOJIb/JL.

'YkazaHHasl MOJIeJIb TAKXKE XapaKTepU30Baach CTaTH-
CTUYECKOM 3HAaUMMOCTHIO B 1ieJioM (A = 0,039; F= 689,09,
p <0,00001). MHOEeKC TOUYHOCTH MIPOTHO3UPOBAHUS IS
JIIaHHOM MoJeau ObLJI MaKCUMaJIbHBIM U coctaBui 1,000
(Tabaumna 2).

[MonyyenHble 3HaYeHUA PYHKIMI KITacCUpUKALIIK MO~
3BOJIMJIM BBIYMCIISITh BepOosATHOCTY pa3BuTus XbBII B ucxone
TJITIC o popmyie:

A
R T
e'l+e0

rae P — BepositTHOCTb pa3Butus XbII B ucxone I'JITIC.

s yno6cTBa KOMILIEKC pa3pabOTaHHBIX JUCKPUMM--
HaHTHBIX MOJIeJIei ObUT pean30BaH B popMaTe MPUIoXKe-
Hug Calculator for predicting CKD after HFRS o6beMom
1,25 M0 (cBUIETENbCTBO O TOCYAAPCTBEHHOM perucrpa-
MK IporpaMMbl 11t ODBM Ne2021615829). Jliist paboThl
C TIPOTPaMMOIi HYy>KHO OIPENEIUTh U YKa3aTh TpeOyeMbIe
st nanHoro nepuona IJITTC kinHuKo-1a60paTOpHbIE U
WHCTPYMEHTAJIbHBIE TTOKa3aTeIu. Pe3yisraToM paboThI
IIPOTPaMMBI SIBJISIETCSI KOJIMYECTBEHHOE OIpeieIcHUE Be-
positHocTy pa3BuTusa XBII y manueHTa crycTst 3aiaHHOe
BpeMs1 oT Havaja 3aboneBaHus [JITIC. CrapToBoe OKHO
nporpammbl Calculator for predicting CKD after HFRS
MpYBEICHO Ha pucyHke 1.

m OBCYX/JIEHUE

B Hairem uccienoBaHuM ObUT TPOBEIEH KOMITICKCHBIM
KJIMHMKO-1a00paTOPHBIM M MHCTPYMEHTAIbHBIN aHa-
3 naHHbIX 607abHBIX [JITIC ¢ momonibio MaTeMaTUuKO-
CTaTUCTUYECKOTO aHaJIM3a C 1LeIblo pa3paboTKu MeToaa
nporHo3upoBaHus pa3utus XBbI1. B noctynHoii tutepa-
Type HaliTH MoJ00HbIE NTUCKPUMMHAHTHBIE MOACIM HaM
HE yIaJoCh.

B pasrape 3a0oneBaHus1 (0JIUTypUYECKUI IEPUO) Y BCEX
GOJIbHBIX OTMEYAIOTCSI HapyIIeHUsT (PYHKIIMM SHAOTEIUS 1
(bopMHpoOBaHUE OCTPOTO TYOOJOUHTEPCTUIIMATBHOTO He-
(puTta, npuBOIAILIME K CHUKEHUIO CKOPOCTH KITyOOUKOBOM
¢dunpTpalMy ¥ HapyLIEHUIO KaHaJbLEBO peabcopOLu
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NHdeKkyunoHHble 60ne3Hn
(MeguUNHCKE HayKK)

Hayka u MHHOBaLUUW B MeAULNHE

Calculator for predicting CKD after HFRS

Duration of HFRS [Select ] =
12-17 days
i 28-30 d
W 86-95 dy
BMI, kg/m?
WBCx10*9/L
PLTx10"9/L

Protein total, g/L
Creatinine, mkmol/l

Microalbuminuria, mg / day
GFR, CKD-EPI equation, ml/min/1.73 m?
GFR, MDRD equation, mli/min/1.73 m?

Stiffness index before ischemia, m/s

About the program

(=]

TEeKCTOBbIMU T10JIMU.

Figure 1. The starting window of the "Calculator for predicting CKD after HFRS"
software with a drop-down non-editable list of HFRS terms and non-activated text fields.

[7,8,9, 10]. B cBs3u ¢ aTM niporHo3upoBath XbI1 B ntaHHOM
MeproJe Ha OCHOBE JIMHEMHOM MTUCKPUMUHAHTHOM MOJIEIN
C IOCTOBEPHBIM MHIEKCOM TOYHOCTH HEBO3MOXHO.

ITo Mepe pa3peleHus OCTPOIo MOBPEXACHUS MOYEK 1
Hayajia BOCCTaHOBJIEHUS X (YHKIIMHY O CKOPOCTU pa3-
BUTHS YKa3aHHBIX ITPOLIECCOB CTAHOBUTCS BO3MOXHBIM
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PucyHok 1. CtaptoBoe okHo riporpammel Calculator for predicting CKD after HFRS
C BbInafaroLymm HepeaakTupyemMbiM crimckom cpokoB [TIMNC n HeakTuBMpoBaHHbIMU
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nporHozupoBath pazsutue XbI1. Haubonee
MHGOPMATUBHBIMM B aCITEKTE ITPOrHO3MPOBA-
Hus XBII okazanuch ciaeayonie MapKephbl:
NN, neiikouuThl U TPOMOOLIUTHI B OOLLIEM
aHaJIM3e KPOBU, OOIINIA OEIOK M KpeaTUHUH
B OMOXMMMUYECKOM aHaIN3¢ KPOBH, YPOBEHb
CK®, paccunrannsbiit mo ¢popmyiam CKD-
EPI u MDRD, cyrouHasg MukpoaabOymu-
Hypust, UMT u Bec. 1o Mepe yBenuueHus
CPOKOB OT HayaJia 3a00JieBaHMSI TOYHOCTh
nporHo3upoBaHusg XBII pacrtet, nocturasa
100% B mepuon Mo3aHeil peKOHBaJIECIICH-
uu.
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