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Optimization of ICU
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Iesb paGoTHI — 1IPOBE/IEHNE aHAIN3A KAYECTBA OKA3aHUsI MEAMIIUHCKO MOMOIIM MAIMEHTaM ¢ PUCKOM Pa3BUTHS
OCTPOTO TIOUEYHOTO TOBPEK/ICHMSI.

Marepuaisl 1 MeToabl. PaboTa 0CHOBaHa Ha peTpocreKTUBHOM aHajmse 140 ucropuii 60/e3HN TAIMEHTOB, Y
KOTOPBIX OCTPOE TI0YEYHOE MOBPEK/ICHNE PA3BUIOCH 32 BPeMs IPeObIBaHNs B OT/JEACHUSX peaHuMaIi 1 WHTEH-
CHMBHOII Teparnuu, XMPyPrudecKux 1 TepareBTHIecKIX OTAeNeHUAX paiioHHbIX 6ostbHII VIpKyTCKO# obmactu ¢ 2012
r. 1o 2017 r. Mictopuu 6oJ1e30M peiocTaBaenbl TeppuTopranbHbiM (DOHIOM 0043aTETBHOTO MEUIIMHCKOTO CTpa-
XOBaHUsI rpakiad VIpKyTcKoi obmacti. B nccsieoBatme BKIIOYEHbI TOJBKO T€ MCTOPHU OOJIE3HM, C Pe3yJIbraTaMu
9KCIIEPTU3BI KOTOPBIX COTJIACUINCH MPEACTaBUTEIN aIMIUHUCTPAIUHN OOJTHHUILDI.

Pesyabratel. HeajiekBaTHast olieHKa pUcKa pa3BUTHSI OCTPOTO TIOUEUHOTO TIOBPEsK/IEHNUs BbisiBIeHa y 61% na-
menToB. Hanbosee pacipocTpaneHHbIMU HEaIeKBAaTHO ONEHEHHBIMI TTOBPEKAAIONMME (pakTOpaMu ObLIN KPUTH-
geckne coctosamst — 36% (50/140), cencuc — 27% (38/140) u nedpoTtokcudeckne mpemapatsr — 19% (26/140).
Cpeay HeaJleKBaTHO OIIEHEHHBIX MPeAPacoaraonx (pakropos, Ha KOTOPbIe MOKHO BJKMATh, HanboJiee pacipo-
CTpaHeHbl XpoHIdYecKne 3aboreBanns cepana — 42% (59/140), neruaparartust /tunoBosemust — 34% (47,/140), xpo-
Huueckas 6osestb nouek — 29% (41/140) u anemus 25% (35/140). Y nalueHTOB ¢ PUCKOM PasBUTHs OCTPOTO
[OYEYHOTO MOBPEKACHUsT HealleKBaTHOe 00C/IeloBaHNe U HeaJeKBaTHOe [IPOBEIeH e T10/IeP/KUBAIONIEN Teparnun
BBISIBIIEHO B 66 11 56%, cooTBeTcTBeHHO. [IpH anaimse MpoBeIeHNUs MOIEP/KUBATOIIEH TEPAITHI TIPH PUCKE OCTPOTO
[OYEUHOTO TIOBPEKIEHNUSI BbIIEJIeHbI OCHOBHBIE HEJIOCTATKI: He 0OecIiedeHbl BOJeMIUIeCKUN 00beM U 11ephy3noHHOe
nasyienue B 45% (63/140) cayyaes 1 He IIpeKpalieHo JaeiictBrue He(hpOTOKCHUYECKUX U He TTOKa3aHHbIX MPENnapaTos
B 31% (44,/140) cnyuaes.

3akmoyenne. MeUIMHCKYIO TTOMOIIb XOPOIIETro KauecTBa MoJydusn 24% MaluenToB ¢ PUCKOM OCTPOTO T10-
YeyHOTO MOBPEsKAeHM:, KoTopoe pa3Buioch B OPUT, xupypruieckux n TeparneBTUYECKUX OT/IEJTeHUSIX PAaHOHHBIX
6oubuui pkyTckoii obnact. B 14% ciydaes pasBuTre 0CTPOro IIOYEYHOTO MOBPEsKAEHUS [IPU BO3eiicTBUN Hed-
POTOKCHYECKUX TIPETapaToB, AETUAPATAIINN,/TUTIOBOJIEMUHT OBLIO TIPECKAa3yeMO 1 TIPEIOTBPATIMO.

Kntouegote cnoga: ocmpoe noueunoe nospescoenue; nospexcoaioujue paxmopvl; npedpacnoiazaiouue pakmopl;
OUEHKA Kauecmea oKa3anus MeOUUHCKOL NOMOULU

The purpose of the research: to analyze the quality of medical care of patients who are at risk of developing
acute kidney injury.

Materials and methods. The work is based on a retrospective analysis of medical records of 140 patients with
an acute kidney injury developed during their stay the intensive care units, surgical and medical units of district
hospitals the Irkutsk Oblast over the period from 2012 to 2017.

Results. Inadequate assessment of the risk of an acute kidney injury was identified in 61% of patients.
The most common inadequately assessed damaging factors were critical conditions (in 36% (50/140), sepsis
(27% (38/140), and nephrotoxic drugs (19% (26/140). Among inadequately evaluated predisposing factors
that could be managed, the following ones were most common: chronic heart disease (in 42% (59/140), de-
hydration/hypovolaemia (34% (47,/140), chronic kidney disease (29% (41,/140), and anemia (25% (35/140).
In patients at risk of an acute kidney injury, an inadequate examination and inadequate maintenance therapy
were found in 66% and 56% cases, respectively. Analysis of implementation of supporting therapy in patients
at risk of an acute kidney injury the following misconducting events were revealed: (i) no optimal volumic
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and perfusion support (59% (82/140) and (ii) no cancellation of nephrotoxic and improperly prescribed

drugs (31% (44,/140).

Conclusions. A good quality medical care restricted only by 24% of patients at risk of an acute kidney injury
developed in the ICU, surgical and medical departments of district hospitals of the Irkutsk Oblast. The development
of an acute kidney injury when exposed to nephrotoxic drugs and dehydration/ hypovolemia in 14% of cases was

predictable and preventable.

Keywords: acute kidney injury; damaging factors; predisposing factors; assessment of the quality of medical care
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BBenenne

OIIII (ocTpoe moYeuHOE TTOBPEKACHUE) — ATO
COCTOSTHVE, BOBHWKAIOIIEe BCIECTBUE BO3IEHCTBUS
XOpOTITO M3BECTHBIX (AKTOPOB, TTOBPEKAAONTUX
moukn (HepOTOKCHYECKUE TpenapaThbl, peHTreHO-
KOHTPACTHBIE CPEJICTBA, CETICUC, KPUTUIECKUE COCTOSI-
HU, 10K, TPaBMa, OTlepalluy Ha Cep/lle, KPyMHbIe
HEKAPUOXUPYPTUIECKUE OTIEPAITUH, SIOBUTDIE pacTe-
HUS ¥ JKUBOTHBIE) Y TIAIIMEHTOB C HAJIMIHEM TIPe/ipac-
noJjraraiomux (hakTopoB (JeTUapaTarys/ TUIIOBOIe-
MU, TTO’KUJION BO3PACT, KEHCKUH TTOJI, XDOHUIECKAS
60JIe3Hb MOYEK, CAXapHBbIil AnabeT, 3JI0KaueCTBEHHbIE
HOBOOOpasoBaHus, aHeMus ) uian 6e3 nux. Heobxou-
MO YYUTBIBaTh, uT0 K OIIIl MOTyT IpUBeCTH criernmu-
(dbuueckue 3a60seBaHKa M04YeK (HAIIPUMED, OCTPBIi
WHTEPCTUIHATLHBIN He(PUT, OCTPBIE TJIOMEPYJISIPHbIE
U COCYAMCTBIE TIOPAKEHUS TOYEK) W/UJTU OCTpas
HOCTpeHaNbHas 00CTPYKTUBHAsT HePOTIaTHST CaMO-
CTOSITETHHO WJIA COBMECTHO C BBITIIE TTEPEUNCICHHBIMU
(baxropamu vHecnermpuyeckoro OTIIT [1].

DakTopbI PUCKA, ACCOIIMUPOBAHHbIE C BO3HUKHO-
BeHueMm u nporpeccuposanuem OIIII, mpoposmkaioT
neiicrBoBaTh 1pu Bozuukiiem OIIII u nocie ero paspe-
nreHust. BeposTHOCTh BOBHUKHOBEHMUS, CTETICHD TSIKe-
ctu u iporHo3 ipu OIIIT onpesiesisieTcst KOMUECTBOM,
TUTIOM, TIPOZIOJKUTETHHOCTBIO BO3IEHCTBUS MTOBPEXK-
JIATOIIUX W MPEIPACIOJATAIONINX (PaKTOPOB, a TaKKe
KauecTBOM OKa3aHMsI MEANITITHCKOI oMot [ 1, 2].

OIITI siBasteTcsl MPEAMKTOPOM OJIMKAUIINX U
OT/IAJICHHBIX HEGJATONMPUITHBIX MCXOA0B U MOJKET
BO3HMKATh Kak BHEOOJbHUYHO, TaK U BO BPEMsI Ipe-
ObiBaHMs B cTarnoHape. [IoTpeGHOCTD B 3aMECTUTETb-
HOI TIOYETHON Teparuy ¥ PUCK CMEPTH YBEJTUIUBACT-
cst mpu yBesimdeHun crenenu tsokectu OITIT [3—6].
Taxe obparumoe OIII u/umm HeGOMbIIOE OCTPOE
CHIIKEHNE (QYHKIMHU TOYEK MPUBOAUT K BHICOKOM
BEPOSITHOCTH PA3BUTHSI CEPIAETHO-COCYANUCTHIX 3a00-
JleBaHUl 1 xpoHudeckoii 6osnesnn nodex (XBII), a
TaK’Ke K TIOBBIIIEHNIO prcka cMmeptu |3, 5, 7, 8.

HarmmonanbHoe KoH(U/IeHITHaTbHOE PaccieoBa-
HUE Pe3yJIbTaTOB UCXO/IOB M MPUYUH CMEPTH MaIlieH-
TOB, TIPOBEJICHHOE B BeIMKOOPUTAHIH, TOKA3a710, YTO
nmoJsioBuHa ymepiux maruenToB ot OIII moxyawmim
HEIOCTATOYHYIO METUITUHCKYTO TIOMOIIb W TPUMEPHO
12000 sxm3Heit MOXKHO OBLTO cTIacTH Kb To [9]. B
GOJIBIIIMHCTBE CIYYaeB HU3KOE KAYECTBO MEIUITHHCKON
MOMOTITH 00YCJIOBJICHO HEIOCTATOYHON KIMHUIECKON

Introduction

An acute kidney injury (AKT) is a condition that
occurs due to well-known factors damaging the kid-
neys (nephrotoxic drugs, radiocontrast agents, sepsis,
critical conditions, shock, trauma, cardiac surgery,
major noncardiac surgery, poisonous plants and ani-
mals) in patients with predisposing factors (dehydra-
tion/hypovolemia, advanced age, female gender,
chronic kidney disease, chronic diseases (heart, lung,
liver), diabetes mellitus, malignant neoplasms, ane-
mia) or without them. It must be kept in mind that the
AKIT can cause specific kidney diseases (for example
acute interstitial nephritis, acute glomerular and vas-
cular damage of the kidneys) and /or acute postrenal
obstructive nephropathy independently or together
with the above factors of the nonspecific AKT [1].

Risk factors associated with the development
and progression of the AKI persist even after its reso-
lution. The probability of AKI, its severity and prog-
nosis are determined by the number, type, and
duration of exposure to damaging and predisposing
factors, as well as the quality of the medical care [1, 2].

The AKI is a predictor of early and distant ad-
verse outcomes and may occur both out of hospital
and during the hospital stay. The need for the renal re-
placement therapy and the risk of death increases with
increasing severity of the AKI [3—6]. Even reversible
AKT and/or mild acute kidney impairment lead to a
high probability of a cardiovascular disease and a
chronic kidney disease, as well as to an increased risk
of death [3, 5,7, 8].

The National Confidential Enquiry into Patient
Outcome and Death (NCEPOD) in the UK found
that a half of patients died from the AKI received in-
adequate medical assistance and approximately 12,000
lives could be saved each year [9]. In most cases, a poor
quality of medical care was due to lack of clinical as-
sessment, poor understanding of the pathophysiology,
inability to use the knowledge in practice and lack of
awareness about the risks of development AKI be-
cause of poor training of the medical staff [9]. Studies
conducted over the past two decades evaluating the
AKI revealed the avoidable risk factors, whose assess-
ment and modification allowed to prevent or detect
AKIT at early and potentially reversible stages [5, 7].

These studies are not enough known among clini-
cians thus leading to late diagnosis of the AKI, deterio-
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OLIEHKOIf, TIJIOXUM MOHUMAHUEM MATOMDU3NOIOTNH,
HEyMEHUEM WCII0JIh30BATh 3HAHMS HA IIPAKTUKE U
OTCYTCTBHEM OCBEIOMJIEHHOCTH B OTHOIIEHUH PUCKOB
pazsutus OIIIT 3a cuer HeOCTATOUHON TTOATOTOBKU
MeMIIMHCKUX KaapoB [9]. UccaenoBanus, mpoBesieH-
HbIE B TeUeHNUe MOCJeHIX [IBYX A€CITUIETHUH, TI0OCBS-
mernble nzyyennio OIIII, ycranosuiaum ycrpanumbie
(akToOphI pUCKa, OlleHKa U MOAMQPUKAIUS KOTOPBIX
1o3BoJIgeT npenoTBpaiiaTh uiau BoisiBasaTh OIII Ha
PaHHMX U IOTEHIMAIBHO 00PaTUMbIX cTaguax [5, 7].

[lanHble MccieoBaHusT HEIOCTATOYHO U3BECTHBI
Cpe/iv KIIMHUIIICTOB, YTO MPUBO/IUT K MO3/IHEN [IMarHo-
ctuke OIIII, yxyanienuio kauecTsa JeyeHust, yBeamde-
HUIO TOTPEGHOCTU B 3AMECTUTETBHON MOYEYHON Teparimi
1 YBEJIMYEHHUIO YaCTOThI HEOIArONPUATHBIX UCX07108 [1].

[Tesb paboThl — MPOBEJIEHUE AaHAIN3A KaueCTBa
OKa3aHMsI MEUITITHCKOI TIOMOIIIU MAI[eHTaM C BbICO-
kuM puckom pazsurtus OTIII.

MaTepI/IaJI U METO/1bl

Pabota ocHOBaHa Ha PETPOCIEKTUBHOM aHAJIN3E HC-
TOpUil GOIE3HN U HKCIEPTU3 KauecTBA MEJAUIMHCKOIT 110~
Mo, B uccaenosanne srmounan 140 ucropuii 6ose3nu
naienToB, y koropbix OIIIT pazsuiock 3a Bpemst pebi-
Baaust B OPUT, xupypruuecknx u TepaneBTHUECKUX OT/Ie-
JIeHUIX pailoHHbIX GobHuUIL VIpKyTCKOi obmactu ¢ 2012 1.
o 2017 . Bospacrt manmentoB — ot 25 10 90 siet. Mctopun
GoJtesuu npegocTasaeHbl TeppuropuanbubiM GOHIOM 0051
3aTeJIbHOTO MEIUIIMHCKOTO CTPAaXoBaHus rpaskian UpkyT-
cKOi obiactu. B wmccieoBaHme BKITIOYEHBI TOJBKO Te
ucTopuu GOJIE3HH, ¢ PE3YJIBTATaAMK HKCTIEPTU3bI KOTOPHIX
COMJIACHJIMCD MTPEJACTABUTENN AIMUHUCTPAIIN GOJbHHUIL.

IKCIePTU3y KauecTBa OKA3aHMs MEAUIINHCKON T0-
MOIIIY TTPOBOINJIN Ha OCHOBaHUM cTaThit 64 DesrepanbHOTO
3akona PM® Ne 323-D3 or 21.11.2011 (pen. ot 17.03.18)
«O6 ocHOBax OXpaHbl 3710pOBbs TpaskaaH B Poccuiickoii De-
nepartmu»  [10] wm Ilpmkasa MwunsgpaBa Poccnm ot
07.07.2015 N 422an «O06 yTBEp:KAEHU KPUTEPUEB OIIEHKH
KavecTBa MeUITMHCKO oMoty | 11]. KauecTBo okazanms
MEIUIITHCKON MOMOIIH OIEHMBAJIOCH COTJIACHO IPHUKA3y
Mununcrepcrsa 3ipaBooxpanenus Poccuiickoii Denepariyiu
or 18 ausapst 2012 . N 171 «O06 yTBep:KaeHUM TTOPSIIKA
OKa3aHMsI MeIUIINHCKOIT TOMOIII B3POCTIOMY HACEJIEHUTO 110
npoduiio «Hedposoruss [12], kmnHndeckum pekoMeH 1a-
UM 1o auarsoctuke u aedernto OITIT Hayunoro obuie-
ctBa HedposoroB Poccun 2014 [2] m Kiaunnuecknm
[Tpaktuyecknm Pexkomenmpaimsm mo Octpomy [loueunomy
[Mospesxaenuro (KDIGO) 2012 [1]. Hecobuonerne ocHOB-
HBIX HAIIMOHAJIBHBIX M MEK/YHAPOJHBIX PEKOMEH/IAINIT 110
npexaynpexaenno OTITI, paciieHrBasM Kak HEIOCTATOUHYIO
WJTM HEea/IEKBATHYIO MEJIUIINHCKYIO TOMOTIb.

B rpymmy HeasexkBaTHO# ortenkn prcka pazsutust OIITT
BKJIFOYMITH [TAIIHEHTOB, Y KOTOPBIX He GbLIH IMarHOCTUPOBAHbI
WJIM CBOEBPEMEHHO YCTPAaHEHbI MOBPEsKAatoIiue (HaKkTopsbl, a
TaKoKe He GBLIO TIPOBEICHO JIOMOJHUTETBHOTO 00C/Ie/I0BAHYIST
110 BBISIBJIEHHIO TIPEZIPACTIONIATAIONTIX (haKTOPOB.

OIIIl auarHocTMpOBaJIM HA OCHOBAaHWU KPUTEPHEB
KDIGO [1]. IIpur aTom m3-32 OTCYTCTBUS TaHHBIX TI0YACO-
BOTO inype3a y GOJIBITUHCTBA TTAIUEHTOB /IS IHArHOCTUKH
OIIII ncros1b30BaN TOJBKO KPUTEPUH, CBSI3AHHBIE C ITHA-
MHUUYECKIM U3MeHEeHNeM YPOBHsI KpeaTHHUHA B KpoBH. X BII
JIMArHOCTHPOBAJIN Ha ocHOBaHMK Kitmanuecknx Pekomenia-
it KDIGO no XBII [13]. [lnarHocTuka cercuca cooTBeT-

ration in the quality of treatment, an increased need for

RRT and increased frequency of adverse outcomes [1].
The purpose of this work was to analyze the qual-

ity of medical care of patients at high risk of the AKI.

Materials and Methods

The work is based on a retrospective analysis case
records and examinations of the quality of care. The study in-
cluded 140 case records of patients who developed the AKI
during their stay in the ICU, surgical and medical depart-
ments of district hospitals of the Irkutsk Oblast over the pe-
riod from 2012 to 2017. Patients’ age ranged from 25 to 90
years. Medical records were provided by the Territorial Fund
of Compulsory Medical Insurance of Citizens of Irkutsk
Oblast. The study included only those medical records, whose
expert evaluation was accepted by the hospital management.

Examination of the quality of medical care was carried
out on the basis of article 64 of Federal Law No. 323-FZ of the
Russian Federation as of 21/11,/2011 (amended on 17.03.18)
«On The Fundamentals of Health Protection of Citizens in
the Russian Federation» [10] and Order No. 422an of the Min-
istry of Health of Russia as of 07.07.2015 «On Approval of Cri-
teria for Assessing the Quality of Medical Care» [11]. The
quality of medical care was assessed according to Order No.
17n of the Ministry of Health of Russia as of 18.01.2012 «On
Approval of the Procedure for Rendering Medical Care to the
Adult Population in the Field of Nephrology» [12], clinical
guidelines of the Scientific Society of Nephrologists of Russia
on the diagnosis and treatment of the AKI 2014 [2] and 2012
Kidney Disease: Improving Global Outcomes (KDIGO) [1].
Failure to comply with key national and international recom-
mendations on prevention of the AKI was considered an in-
sufficient or inadequate medical care.

The group of inadequate assessment of the AKI risk
included patients for whom damaging factors had not been
diagnosed or timely eliminated, as well as additional exam-
ination was not conducted to identify predisposing factors.

The AKI was diagnosed according to KDIGO criteria
[1]. Due to the lack of data of hourly urine output in most
patients, only criteria related to dynamic changes in the level
of blood creatinine were used to diagnose the AKI. CKD
was diagnosed according to the KDIGO Clinical Recom-
mendations on CKD [13]. Diagnosis of sepsis complied with
the recommendations of international conferences on sur-
vival in sepsis (2012 and 2016 versions) [14, 15].

Results and Discussion

To prevent the development of AKI and for its
early diagnosis, all patients exposed to damaging fac-
tors should be allocated to risk groups in order to iden-
tify predisposing factors and to carry out intensive
additional support and monitoring activities. An
analysis of the adequacy of the AKI risk assessment
depending on the effects of damaging and predisposing
factors is presented in table 1.

61% (86/140) of the patients did not have an ad-
equate AKI risk assessment.

The most common inadequately assessed damaging
factors included critical conditions (heart failure, acute
myocardial infarction, stroke, acute respiratory failure,
pulmonary edema, PE, coma) (36% (50/140)), sepsis
(27% (38/140)), and nephrotoxic antibiotics (amikacin
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Ta6imua 1. Ouenka gpakropos pucka OIIIL.
Table 1. Assessment of AKI risk factors.

AKI risk factors

Inadequate assessment, n (%)

Damaging factors

Hypovolemic shock, n=21 12 (57)
Cardiogenic shock, n=4 3(75)
Sepsis, n=40 38 (95)
Critical conditions (heart failure, acute myocardial infarction, stroke, 50 (76)
acute respiratory failure, pulmonary edema, PE, coma), n=66
Burns, n=4 1(25)
Nephrotoxic antibiotics (amikacin and gentamicin), 7=30 26 (87)
Trauma (craniocerebral injury, skeletal trauma, abdominal and thoracic trauma) n=12 6 (50)
Major surgery, n=12 8 (67)
Predisposing factors
Dehydration/ hypovolemia, n=74 47 (64)
Advanced age, n=85 45 (53)
Female gender, n=81 44 (54)
Chronic kidney disease, n=57 41(72)
Chronic heart diseases (ischemic heart disease, cardiac arrhythmia, 59 (79)
cardiomyopathy, chronic heart failure, pericarditis), n=75
Chronic lung diseases (bronchial asthma, chronic obstructive pulmonary disease, emphysema), n=21 20 (95)
Chronic liver diseases (chronic hepatitis, cirrhosis, liver failure), n=34 23 (68)
Diabetes mellitus, n=28 17 (61)
Malignant neoplasm (lung cancer, esophageal cancer, gastric cancer, 10 (67)
colorectal cancer, pancreatic cancer, cancer of the uterus), n=15
Anemia, n=57 35(61)

Note. All surgeries were performed for the abdominal sepsis in patients with ulcerative necrotizing enterocolitis, acute gangrenous
cholecystitis, acute pankreatolysis, mesenteric thrombosis and diaphragmatic hernia. An inadequate assessment was identified, if the
factor was not diagnosed or an AKI risk factor was not taken into account.

Ipumeuanue. AKI risk factors — daxropsr pucka OIIIT; Inadequate assessment — HeasileKBaTHas ONEHKa; Autst Taba. 1 u puc. 1: Damag-
ing/ Predisposing factors — nospesxnatomue /npenpacnosaraonie dakropsl; Hypovolemic shock — runososemuuecknii mok; Car-
diogenic shock — xapauorennsiii mok; Sepsis — cerncuc; Critical conditions (heart failure, acute myocardial infarction, stroke, acute
respiratory failure, pulmonary edema, PE, coma) — xpurndeckie cocTostHus (OCTAaHOBKA CEP/IIIA, OCTPBIN HHGAPKT MIOKAP/Ia, HHCYJIBT,
oCTpast IbIXaTe/IbHast HEJIOCTATOYHOCTD, OTEK JieTkiX, TAJIA, koma); Burns — oxxoru; Nephrotoxic antibiotics (amikacin and gentamicin)
— HepoTokcnyeckne anTHOMOTUKY (aMUKalMH 1 redTamuii ); Trauma (craniocerebral injury, skeletal trauma, abdominal and thoracic
trauma) — TpaBMa (Y4eperHOMO3TOBas TPaBMa, CKeJeTHas TpaBMa, aGJlOMUHAIBHASL M TOPaKaibHas TPaBMbl); Major surgery — «KpyIi-
Hble» onepaiuu; Dehydration/hypovolemia — nernapararust/runososiemust; Advanced age — noxuioii Bospact; Female gender —
skenckuii mosr; Chronic kidney disease — xponnueckue 3abosesanus nouex; Chronic heart diseases (ischemic heart disease, cardiac ar-
rhythmia, cardiomyopathy, chronic heart failure, pericarditis) — xponnueckue saboneBannst cepana (nmemmudeckas GOJTE3Hb CEPAIIA,
HAPYIIEHUsI CEPAEYHOr0 PUTMA, KAPMOMUOTIATHsS, XPOHIYECKAst CePeUHas HeJI0CTaTOUHOCTD, tepukapauT); Chronic lung diseases
(bronchial asthma, chronic obstructive pulmonary disease, emphysema) — xponudeckue 3aboseBanus Jerkux, (OpoHxuagbHast acT™Ma,
XpoHmuecKast 00CTpyKTHBHast 60JIe3Hb JIerKHX, aMbusema jerkux); Chronic liver diseases (chronic hepatitis, cirrhosis, liver failure) —
XpoHudeckne 3aboseBanust nedeHn (XpOHUUECKUI TenaTuT, IIMPPo3 MedeHr, leueHoYHas HeJlocTaTouHocTh); Diabetes mellitus — ca-
xapHubiil auaber; Malignant neoplasm (lung cancer, esophageal cancer, gastric cancer, colorectal cancer, pancreatic cancer, cancer of the
uterus) — 3J10KaYeCcTBEHHbIE HOBOOOPa3oBaHus (PaK JErKUX, PaK MUIIEBO/A, PAK JKEIY/KA, PAK KHITCYHUKA, PAK TTOKEYI0YHOIT JKe-
JIe3bl, pak MaTKu ); Anemia — anemust. Bee onepariuu BBIIOJHEHBI [0 TI0BO/TY aGIOMHHAIBLHOTO CENICUCa Y MAIMEHTOB C I3BEHHO-HEKPO-
THYECKUM HHTEPOKOJUTOM, OCTPBIM TaHTPEHO3HBIM XOJEIMCTHTOM, OCTPbIM MTAHKPEOHEKPO30M, ME3EHTEPHAIBHBIM TPOMOO30M U
nnadparMasibHOl rppikeil. HealeKBaTHYI0 OleHKY Onpeessii, ecin GakTop He OblI IUarHOCTUPOBAH WM He YUUTHIBAICS Kak (hakTop
pucka OIIIL.

CTBOBAJIA PEKOMEHIAIISIM MESKLyHAPOIHBIX KOH(epeHInit
0 BEDKUBaHMUIO TIpu cercuce ot 2012 n 2016 rr. [ 14, 15].

and gentamicin) (19% (26,/140)). Among inadequately
evaluated predisposing factors that could be managed,
the following ones were most common: chronic heart dis-

Peayabratet u 06eyxenue ease (in 42% (59/140)), dehydration/hypovolaemia

Jlist mpeioTBpatieHs pa3BUTHSI U PaHHEH Juar-
Hoctukn OIITI Bcex mainueHToB, TOABEPTITUXCS BO3-
INeRCTBUIO TOBPEKAAIOIINX (HAaKTOPOB, HEOOXOAUMO
BBIJIEJISITH B TPYIIIIBI PUCKA C €TI0 BBISIBJIEHUS TIPE/T-
pacnosiaraonux (hakTopoB, MPOBEJIEHUST MHTEHCHB-
HOTO MOHUTOPUHTA U JOMOJHUTETHHBIX MOIEPIKH-
BalONIUX MEPONPUITUNA. AHaIU3 aJeKBATHOCTU
ortenku pucka pazsutust OIIII B 3aBucumoctn ot Bo3-
JIEUCTBUI TTOBPEXKIAIONINX U TIPEPACIIONAraionux
(akTopoB IpeacTaBjieH B TabJL. 1.

He umenu ajieKkBaTHON OIEHKH PUCKA PAa3BUTHSI
OIIII 61% (86/140) nmarmeHTOB.

(34% (47/140)), chronic kidney disease (29% (41,/140)),
and anemia (25% (35/140)). The NCEPOD study found
that 29% of patients had no adequate assessment of the
most important and common AKI risk factors (nephro-
toxic medications, comorbidities and hypovolemia) due
to misunderstanding of the pathogenesis of the prerenal
kidney failure and lack of clinical monitoring of patients
[9]. The frequency of inadequate assessment of the AKI
risk in our study is twice as much as the same parameter
in the NCEPOD study. This discrepancy in the adequacy
of the AKI risk assessment is related to the fact that in
our study we included only patients from regional hos-
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— 19% (26/140). Cpemn
HEea/eKBaTHO  OIlEHEHHBIX
npepacroiaraomux haxkro-
pPOB, Ha KOTOPbIE MOKHO
OBIJIO BIUATH, HanboJIee PacIpoOCTPaHEHbl XPOHUYE-
ckue 3abosesanus cepaia — 42% (59/140), neruapa-
Tars,/runososeMust — 34% (47/140), XBII — 29%
(41/140) u anemust — 25% (35/140). B uccuenosa-
Hun NCEPOD ycranosieno, uto 29% 60JIbHBIX He
UMeJU a/IeKBaTHOW OIleHKN Haubojiee BaKHBIX U
yacTo Bcrpevatonmxcs ¢pakropos pucka OIITI (ned-
POTOKCUYECKUE MEIUIMHCKUE MPenapaTsl, COMyT-
CTByIONHE 3a00J€BaHUA ¥ TMIIOBOJEMU) 32 CUET
HEIIOHUMaHUs aTOreHe3a IIPePeHANbHOI OYeUHOI
HEIOCTATOYHOCTH U HEJIOCTATOUHOTO KIUHUYECKOTO
Habuoxenus 3a 6obHbIMU [9]. YacTroTa HeagekBaT-
Hoii orlenku pucka pazsutus OIIII B namem uccie-
JIOBAHWY IPEBBIIIAET JAHHBII TTOKa3aTesb B MCCIIe-
nosanur NCEPOD B iBa paza. /lannoe passiinuue 1o
ajziekBaTHOCTH olleHku pucka pazsutug OIIII cBsa3sa-
HO C TeM, 4TO B Hallle UCCIe0BaHNe GblIN BKIOYE-
HBI TOJIBKO TAIMEHTHI U3 palloHHBIX GosbHUIL. [0
PacCIpOCTPAHEHHOCTU HEANEKBATHO OIIEHEHHBIX
HOBPEXKAAOMINX (DAKTOPOB MBI HOJYUHIH CXOXKIE
naHHble. JIpyrux mcciegoBaHuil Mo afeKBATHOCTU
ouenku pucka passutuss OIIII Mbl He 0OHAPY K.

CpaBHuUTEIbHAS YacTOTA IOBPEXKIAIONIUX U
npejipacroiaraoinux GakTopoB y MaIUeHTOB C PUC-
koM OIIII npeyicraBiena Ha puc. 1.

Bosiee opnoro mnospexknaiomiero daxkropa
BosiBuaN y 31% (44/140) nanueHTOB ¢ PUCKOM
OIIIl. Omnpenenuan y KaxJAOTO TAIMEHTA OKOJIO
yeThIpeX IMpexpacioaraonux daxkropon. Takke
6bL10 ycraHosaeno, uto B 14% (20/140) cayuaes
passutue OIIII 3a cuer HEeppoTOKCUYECKNX AHTH-
GUOTHKOB, JIETUPATAINY,/ TUITOBOJEMUH OBLIO MTPE/I-
OTBPATHMO IIPU YCJIOBUU CBOEBPEMEHHOI OTMEHBI
HePPOTOKCUYECKUX aHTUOUOTUKOB U CBOEBPEMEH-
HOI KOPPEKIIUU TUITOBOJIEMIH — HA OCHOBAHUU YETO
C/leJIAHbI TaKU€e BBIBOJbI B JAHHOM KCCJIEOBAHIU.
Ony6aukoBannbie paborsl mo OIIIT BeisiBHIM, YTO
no 30% cayuaes OIIIl mMoxkHO TpenOTBPATUTH 3a
CUET TIPOBe/IeHUs IIPOCTBIX MEPOIIPUATHIL: BOCIIO/IHE-
Hue o6beMa, HeHa3HaYeHUe WU OTMEHA TIOTEHI[U-
A7TbHO HEDPOTOKCUYECKUX MPEIapaToB U paHHee

Puc 1. Yacrora noBpe:xkaomux 1 npeapacnoaramounmx ¢paxropos pucka OIIII.
Fig. 1. Incidence of damaging and predisposing risk factors for AKI.
IIpumeuanne. The number of risk factors — anco haxropos pucka.

pitals. As for the prevalence of inadequately evaluated
damaging factors, we got similar data. We have not found
other studies on the adequacy of assessing risks of AKI.

A comparative frequency of damaging and pre-
disposing factors in patients at risk of AKI is presented
in fig. 1.

More than one damaging factor was found in
31% (44,/140) of the patients at risk of AKI. About
four predisposing factors were identified in each pa-
tient. It was also found that in 14% (20/140) of cases,
development of the AKI due to nephrotoxic antibi-
otics and dehydration/ hypovolemia could be pre-
vented due to the timely withdrawal of nephrotoxic
antibiotics and timely correction of hypovolemia.
Published works on AKI pointed out that up to 30%
of cases of the AKI could be prevented using simple
measures: volume replacement, refuse from prescrip-
tion or withdrawal of potentially nephrotoxic drugs
and the early identification of damaging factors, caus-
ing rapid progression of the AKI [7, 8].

Table 2 presents an assessment of the implemen-
tation of the recommendations on the examination of
patients at risk of AKI.

In total, 539 unimplemented examinations were
found in 66% (92,/140) of patients at risk of AKI, at
the average of about 6 examinations for each patient.
The following recommendations have not been imple-
mented: on clinical evaluation, including a thorough
medical history and physical evaluation of the degree
of hydration (in 59% (82/140) of patients), functional
and hemodynamic monitoring (in 44% (61,/140)), lab-
oratory and imaging examinations of kidneys and
retroperitoneal space (46% (64,/140)).

A recent study identified an inadequate exami-
nation of 33% of patients with the AKI (in total, 515
tests that have not been performed), on the average,
nearly three for each patient [10]. The lack of evalua-
tion of the volemic status, diagnosis of sepsis and vital
signs (heart rate, blood pressure and respiratory rate)
are the main problems, and they have prevented the
identification of patients at a high risk of AKI [9].
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Ta6amua 2. YacToTa HEBBIIOJIHEHNUS UCCIEI0BAHMI Y TAMEHTOB ¢ puckom OIIIL.
Table 2. The frequency of failure to carry out tests in patients at risk of AKI.

Tests Number of patients
Case history 59
Physical assessment of the hydration degree 52
Daily measurement of body weight in critically-ill patients 58
Daily fluid balance in critically-ill patients 25
Evaluation of fluid overload in in critically-ill patients 54
Infusion volume tests or the passive leg raising test 45
Placement of an urinary catheter and measurements of hourly urine output in in critically-ill patients 21
Monitoring of blood pressure, heart rate, respiratory rate, saturation 33
Daily monitoring of blood levels creatinine and urea 30
Tests for blood levels potassium, sodium, calcium, phosphorus and chlorides 28
Total protein and protein fractions in blood 24
Complete blood count with the differential 5
Urinalysis with microscopic examination of the sediment and biochemical analysis of urine 8
Laboratory evaluation of hypoperfusion (tests for lactate, bicarbonate and saturation of venous blood)

in critically-ill patients 43
Imaging tests (sonography or computed tomography of the kidneys,

retroperitoneal space, and small pelvis floor organs) 54
Total 539

Ipumeuanue. Tests — uccrenoBanus; st tabu. 2, 3, puc. 1, 2: Number of patients — uncsio manmentos; Case history — c6op anamuesa;
Physical assessment of the hydration degree — dusukanbhas orerka crenenu rugparaiu; Daily measurement of body weight in critically-
ill patients — exxenHeBHOE H3MepeHME Beca TeJia y HalMeHToB B kpurndeckoM coctostinm; Daily fluid balance in critically-ill patients —
OlpeziesIeHIe CyTOYHOTO GaaHca JKIAKOCTH Y IAIMEHTOB B KpuTndeckoM cocrostnnm; Evaluation of fluid overload in in critically-ill patients
— OIIEHKA MIEPETPY3KH KUAKOCTHIO Y TAIIMEHTOB B KPUTHUYECKOM cocTostauu; Infusion volume tests or the passive leg raising test — npose-
nenne nHOY3NOHHBIX 0OBEMHBIX TECTOB 1/MJIH TECTOB € TACCHBHBIM TIOAHITHEM HIDKHIX KoHewHOCTell; Placement of an urinary catheter
and measurements of hourly urine output in in critically-ill patients — mocranoBka MOUEBOTO KaTeTepa 1 M3MEPEHHE TI0Y9ACOBOTO Iy Pe3a
y HalMeHTOB B KpUTHYECKOM cocTosinuy; Monitoring of blood pressure, heart rate, respiratory rate, saturation — MOHUTOPUHT apTEPUATILHOTO
nassenust, YCC, YJI u carypainu; Daily monitoring of blood levels creatinine and urea — exeaHeBHbIii KOHTPOJIb KpeaTHHMHA U a30Ta
MoueBnHbI B Kposu; Tests for blood levels potassium, sodium, calcium, phosphorus and chlorides — onpenenenne kamms, HaTpus, Kambiys,
docdopa u xnopunos kposy; Total protein and protein fractions in blood — onpenenetue o6iero 6emka u 6enkoBbix dpakimii kposu; Com-
plete blood count with the differential — knunnyeckuii anamus Kposu ¢ nogcyeTroM Gopmertbix snemenTos; Urinalysis with microscopic
examination of the sediment and biochemical analysis of urine — ananus Mmoun ¢ MuKpockormeii ocazka 1 GUOXUMUYECCKUIT AHAIIN3 MOYN;
Laboratory evaluation of hypoperfusion (tests for lactate, bicarbonate and saturation of venous blood) in critically-ill patients — na6opa-
TOpHasI olteHKa rumorepdysu (orpe/esieHne JakTara, GUKapboHaTa 1 caTypaIiii BeHO3HOI KpoBi); Imaging tests (sonography or computed
tomography of the kidneys, retroperitoneal space, and small pelvis floor organs) — Busyammsupyromme ncenenosanmst (Y 3U mam KOMITbIO-

TepHast ToMorpadust IoYeK, 3a0PIOIIMHHOTO MPOCTPAHCTBA U OPrAHOB MAJIOTo Tasa); Auist TabiL. 2, 3: Total — Beero.

BBISIBJIEHIE MTOBPEXAAIONINX (DAKTOPOB, BHI3BIBAIO-
mux GeicTpoe porpeccuposanue OIIII [7, 8].

B tab. 2 mpejcTaBieHa ONEHKA BBITOTHEHS
PEKOMEHAIMI TI0 06CIEIOBAHIIO TIAIMEHTOB C PHUC-
koM OIIIIL.

Bcero BorsiBuin 539 He BBITTOJHEHHBIX UCCJIE0-
BaHuil y 66% (92/140) marmentos ¢ puckom OIIII, B
cpenHeM oKoJio 6 st Kaxaoro marnuenta. He Gpimu
BBITTOJTHEHB! PEKOMEH/IAITMH: TI0 KJTMHUYECKOH OIleHKe,
BKJIIOYAIOTIHE TIATEIBHbINA cOop aHaMHe3a U (hU3u-
KQJIbHYIO OIEHKY CTeleHu Tumparanmuu y 59%
(82/140), mo hbyHKIMOHATLHOMY U TeMOITHAMUYe-
ckomy MoHUTOpUHTY — y 44% (61/140), mabopaTop-
HOMY ¥ BU3YaJTH3UPYIONIEMY UCCJIEOBAHUIO TTIOYEK 1
3a0pIONIMHHOrO IIpocTpancTBa — y 46% (64,/140).

B wHemaBHO TpOBEIEHHOM  WCCJEIOBAHUU
BBISIBJICHO HeajleKBaTHOe obcenoBane y 33% maru-
entos ¢ OIIII, Bcero 515 He BBITOJHEHHBIX UCCIE/0-
BaHMI, B CPeJTHEM — MOYTH IO TPU JIJIsT KAXKIOTO TIAIH-
eata [9]. OrTcyrcTBHe  OIEHKHM  COCTOSHUE
BOJIEMUYECKOTO CTaTyca, MUATHOCTUKHU Celcuca |
OCHOBHBIX (DPU3MOJIOTHYECKUX MTOKazareseil (ImyJbc,
apTepuasibHOEe [aBJIeHWE W YacTOTa [IBIXAHU)
SIBJISTIOTCST OCHOBHBIMU HETOCTATKAMI U ITPEMSITCTBYET
BBISIBJIEHMIO OOJIBHBIX ¢ BhicokuM prckom OTIIIT [9].

This study also found that, in most cases, body
weight was not measured daily in 85% (58,/66) of the
critically-ill patients, fluid overload was not assessed
in 82% (54/66) of patients, and the volemic status was
not monitored by using infusion volume tests and/or
the passive leg raising test in 32% (45/66) of cases. Ac-
cording to large multicenter studies, a positive water
balance and fluid overload are associated with an in-
creased 60-day mortality rate [16—18].

In order to prevent the development of the AKI,
in addition to functional and hemodynamic monitor-
ing and laboratory and instrumental examination, it is
important to conduct maintenance activities. The
evaluation of the implementation of recommendations
related to the supportive therapy in patients at risk of
the AKI is shown in table 3.

Recommendations for supportive therapy were
not implemented in 56% (78/140) of patients at risk
of the AKI. The analysis of the maintenance therapy
in patients at risk of an acute kidney injury identified
the following major problems: the fluid volume and
perfusion pressure were not provided in 45% (63/140)
of cases, and nephrotoxic antibiotics and unnecessary
drug products were not withdrawn in 31% (44,/140)
of cases.
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Ta6mma 3. YacTora HEBHIIOHEHHS PEKOMEH/IAIHIA 110 IIPOBEIEHHUIO NIOIIEPKUBAIOIIEH Tepalyy y anuenTos ¢ puckom OITIL.
Table 3. The frequency of failure to implement recommendations for the maintenance therapy in patients at risk of the AKI.

Recommendations Number of patients
In the absence of hemorrhagic shock, use isotonic crystalloid solutions 57
at the beginning of the infusion therapy

In patients with vascular shock, use vasopressors after restoring the intravascular fluid volume 10
Supporting of oxygenation and hemodynamic parameters during septic shock according to the protocol 13
Avoid hypotension and optimize delivery of oxygen in the perioperative period 6
Do not use aminoglycosides, except in situations where less nephrotoxic drugs are not available 24
Do not use diuretics to prevent the AKI 15
Do not use low dose dopamine to prevent the AKI 31
Support normoglycemia 12
Total 168

ITpumevanue. Recommendations — pekomenpanmm; In the absence of hemorrhagic shock, use isotonic crystalloid solutions at the be-
ginning of the infusion therapy — npu oTcyTcTBIM TEMOPPArMYECKOTO MIOKA, B HAYAJIE MCIIOJAb30BATh H30TOHUYECKUE PACTBOPBI KPH-
crasonzios; In patients with vascular shock, use vasopressors after restoring the intravascular fluid volume — nipu cocyancrom moke
HCII0JIb30BATH BA30IIPECCOPBI [TOCJIE BOCCTAHOBJIEHHSI BHY TPUCOCYANCTOr0 00beMa skuakocti; Supporting of oxygenation and hemody-
namic parameters during septic shock according to the protocol — nopuepskanne napameTpoB OKCUIeHAIMK 1 TEMOANHAMUKH [IPU CEIT-
THYECKOM IoKe corsacHo mporokoiy; Avoid hypotension and optimize delivery of oxygen in the perioperative period — B
[EPHOIIEPAIIMOHHOM Ieprojie u36eraTb THIOTEH3MN U ONITUMU3NPOBATD JIOCTaBKY Kuca0poaa; Do not use aminoglycosides, except in
situations where less nephrotoxic drugs are not available — He ucnonbp30BaTh AMHHOTIMKO3K/IBL, KPOME CUTYAIIUH, KOT/Ia HEAOCTYITHDI
Menee HedpoTorcuynble mpemnapartsl; Do not use diuretics to prevent the AKI — we ncmomp30BaTh ANYPETHKH IJIST TIPEAOTBPAIIEHUS
passutus OIIIT; Do not use low dose dopamine to prevent the AKI — He ncrosb30BaTh HU3KHE A03bI IOTITAMUHA TSI TIPEAOTBPAIIECHUS
OIIII; Support normoglycemia — moaaepKMBaTh HOPMOTIUKEMHUIO.

VeTaHoBUIIM TaKsKe, YTO B GOJTBIMTIHCTBE CIYIAEB
MAIeHTaM B KPUTUYECKOM COCTOSTHUN €KeTHEBHO He
u3mepsiiu Bec tesia 83% (58/66), He TPOBOAMIIN OTeH-
Ky MeperpysKu KuaKocToio 82% (54,/66), 1 He KOHT-
POJIMPOBAJIN BOJEMHUYECKUN CTATyC C MOMOIIBIO
uH(Y3MOHHBIX 0OBEMHBIX TECTOB U /VJIH TECTOB C MTac-
CUBHBIM TIO[HATAEM HIKHUX KOHedHOCcTel 32%
(45/66). CormacHo OGOJBIIUM MHOTOIIEHTPOBBIM
UCCIIEIOBAHUAM MOJOKUTETHHBIN BOAHBIN Oamanc u
[eperpysKa XKUIKOCTbIO CBSI3aHbI C OBBITIEHHOH 60-
JTHEBHOI JteTanbHOCThIO [ 16—18].

st npenynpeskaenus pazsutust O mapsaay
¢ (OYHKIIMOHATBHBIM U TeMOJIMHAMUYECKUM MOHUTO-
PUHTOM, JTabOPATOPHBIM U HHCTPYMEHTAJIbHBIM
o0cJieJoBaHIEM, BaXKHO MTPOBE/IEHNE TTO/IJIEP/KUBATO-
mux Mepornpusatuil. OeHKa BbITOJTHEHUS PEKOMEH-
JIAINI, CBSI3aHHBIX C MOJIJIEPKUBAIOIIEH Tepanuei y
nanuenTos ¢ puckom OTITT orpakena B Tab. 3.

He BbimiosHe bl pEKOMEHIAIITH TI0 TPOBEICHUIO
nozepkuBawoei reparnun y 56% (78,/140) naiuen-
ToB ¢ puckom pazsutus OIIII. [Tpu ananmnse mposene-
Hus mofzep)kuBaonieil tepanuu npu pucke OIIII
BbI/I€JIEHbI OCHOBHbIE He BBITIOJTHEHHBIC PEKOMEH/Ia-
uyn: He obecriedeHbl BOJeMUUYecKuit 0o6beM u epdy-
3MOHHOE JlaByienne B 45% (63/140) ciygyaes u He npe-
Kpalieno meiicTBue HePPOTOKCHUECKUX W He
MoKa3aHHbIX npenapatos B 31% (44,/140) cayuaes.

Ha ocHoBariust JaHHBIX aHATI3a PUCKOB Pa3BH-
tus OIIII, orleHKM BBITIOJIHEHUS PEKOMEHIALUI 110
00C/IeIOBAHUIO U TTOJIEPKUBAIONIEN Tepaluy JaHa
o01ast OIeHKa KAayecTBa OKa3aHUsl MEJUIUHCKON
[OMOIIH, puc. 2.

MenuimHcKyio TOMOIIb XOPOIIEeTro KadecTBa
COIJIACHO peKoMeHIaIsam, noayaman 24% (33/140)
nanuentoB ¢ puckom OIIII, koTopoe passuioch B
OPUT, xupyprudeckux 1 TepareBTUYECKUX OTHAeJIe-
HUAX PAiOHHBIX GOILHUIL. B GOJBITIMHCTBE CIyYaeB y

Based on AKI risk analysis data and assessment
of the implementation of the recommendations on ex-
amination and supportive therapy, an overall appraisal
of the quality of medical care was done (fig. 2).

A good quality medical care was rendered to 24%
(33/140) of patients at risk of an acute kidney injury
developed in the ICU, surgical and medical depart-
ments of district hospitals. In most (55%, 77,/140)
cases, the organizational deficiencies were combined
with deficiencies of clinical care. Attention should be
paid to a high incidence of poor clinical observation
that may be due to ignorance of national and interna-
tional recommendations on prevention of AKI or in-
ability to apply the knowledge in practice.

An overall appraisal of the quality of medical as-
sistance was given separately for each uni where pa-
tients at risk of the AKI stayed (fig. 3).

Based on the results of a recent analysis of clinical
practice in the UK, it was concluded that 50% of patients
with the AKI have received a good care. This parameter
was even lower (about 30%) in the AKI developed dur-
ing a hospital stay [11]. The authors also found that
among patients with AKI developed during their hospi-
tal stay, there was an unacceptable delay in the diagnosis
of AKT in 43% of cases; and in 1/5 of cases, the develop-
ment of the AKI was predictable and preventable [11].
A poor understanding of the pathophysiology and lack
knowledge of AKI management, as well as inadequate
clinical observation were the reasons for the above prob-
lems. It likely reflects problems in training of the medical
staff, and the authors recommend to pay particular at-
tention to it taking into account the prevalence and clin-
ical significance of the AKI [11]. The overall assessment
of the quality of medical care for the entire period of ob-
servation is presented in fig. 4. Similar studies to assess
the quality of medical care of patients at risk of the AKI
have not been conducted in the Russian Federation.
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HAINEeHTOB HEIOCTATKU Opra-
HU3AI[MOHHBIE COYETANIUCH C
HeZI0CTATKAMU KJIMHIUIECKOTO
Habmonenust 55% (77,/140).
3aciy:krBaeT BHUMAaHe
BBICOKAsI YaCTOTA BBISIBJIEHUST
HEOCTATKOB KJIMHUYECKOTO
HaGJIONIEHNsT, YTO  MOJKET
OBbITh CBSI3aHO C HE3HAHHWEM
HAIIMOHAJIBHBIX U MEXKIyHa-
POJIHBIX PEKOMEHJAINII 110
npemxynpesxaenuio OTITT wim
HEYMEHUEM  HCII0JIb30BATh
3HAHUSI HA [TPAKTHUKE.

O6mmas oreHka kade-
CTBA OKA3aHUST METUIIMHCKON
MOMOIIK ObLJIA JIaHa OT/Eb-
HO JIJIsI KQXK/[OTO OT/eJIeHUs,
B KOTOPDOM  HAaXOJWJHCh
HAIMEeHThl HA CTa[UU PUCKA
OIIII, puc. 3.

Ilo pesynsratam Hezas-
HO NPOBEJIEHHOrO aHAIN3a
KJIMHUYECKON IPAKTUKH B
Benukobpuranuu, 61 cie-
J1aH BBIBOJL, uTO 50% GOJILHBIX
¢ OIIII nosyunan «IoJHO-
nenHoe» Jiedenve. M ator
MIOKa3aTeJib elle Huke (0KOJIo
30%) mpu OIIII, pazBuBIIIEM-
cst BO BpeMsi 1peObiBaHus B
crarmonape [11]. ABropsr
TaK’Ke BBISICHUJIN, YTO CPe/H
6osbHbIX, y KoTtopbix OIIII
BO3HUKJIO BO BPEMSI TOCITUTA-
qusanuy, B 43% ciaydasx
HaOJII0/IAIACh HEIOTTY CTHMAsT
3a/epKKa B JMATHOCTHKE
OIIIl, aB 1/5 ciyyaes pa3Bu-
te OIIII GbL10 mpeackasye-
MO 1 ipefioTBpaTuMo. [piamn-
HAMU BBIIIEIIEPEUHCIEHHBIX
nedekToB GbLIM HEMOHUMA-
HUe maropusnosIorUU U
OTCYTCTBUE OCBEIOMJIEHHO-
CTHU B OTHOIIIEHHU PUCKOB Pa3-
putusa OIIII, a Takxe Heazek-
BaTHOE KJIMHUYECKOe
Habsozienne. Briosre Bepo-
SITHO, 9TO OTPAKAET HEZIOCTAT-
Ki B 0OOGJACTH MOATOTOBKH
KaJIPOB, HA YTO ABTOPBI PEKO-
MEHIYIOT 06paTuTh 0coboe
BHIMAaHUe, YIUTHIBAST PACIIPO-

CTpaHeHHOCTh U kinHu4eckoe 3Hauenune OIIIT [11].
O6iast oleHKa KauecTBa OKa3aHUs MEIAUIMHCKOM
HOMOIIM B JMHAMHKE 32 BECh TEPUOJ HaOJIOAEHSI
Ipe/CcTaB/IeHa HA PUC. 4. AHATIOTHYHbIE MCCJIEOBAHNST
IO OIIEHKE KAYeCTBA OKA3AHUST MEAUIITHCKON TTOMOIIH
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Fig. 2. The overall assessment of the quality of medical care in patients at risk of AKI.

Ipumeuanwue. [Ins puc. 2, 3: good care — xopomtee kauectso, deficiencies of clinical and organi-
zation care — HeJIOCTaTKK KJIMHUYECKOro Haboenns u opranusaiuonnbie; Quality of medical
care — KauecTBO OKa3aHUs MEJUITHCKOIT TTOMOIIH.
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Fig. 3. The overall assessment of the quality of medical care to patients at risk of AKI in hos-
pital departments.
Ipumevanue. ICU — OPUT: surgical /therapeutic department — xupypruueckoe/reparneBrinde-
CKOE OT/IeJIEHHE.

In the dynamics, the proportion of patients who
have received medical care of inadequate quality keeps
growing as compared to those who received a good
one. This may reflect doctor’s inability to carry out an
adequate analysis of a medical history with detection
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MalieHTaM C PHUCKOM Pas3BUTUS %
OIIII B Poccwuiickoit Menepariin He 90
IIPOBO/IJINCD. Insufficient quality
B auHamuke  ormeyaercs A0 74
MOCTOSIHHOE TIPEBbIIIEHUE MTallieH- 70 4 " 7 78
TOB, IIOJIYYUBIINX MEIUITHCKYIO 72
ITOMOIIlh HEJ0CTATOYHOIO KauyecTBa 60 -
HaJ TAlMeHTaMH, TTOJYIUBIINX @l
MEIUIIMHCKYIO TIOMOIIb XOPOIIEro
KayecTBa. IJTO MOXKET OTPaKaTh 40
HEBO3MOKHOCTD [TPOBE/ICHMST aJleK-
BATHOI'O aHAIM3a UCTOPUK OOJIE3HN 30 + Good quality
nalreHTa ¢ BbIsIBJIeHIEM HeplocTaT- 30 4 26 28
KOB OKa3aHWd MEAMIIMHCKON ITOMO- 20 21 22
1111, a TAKKe HEBBITIOJIHEHNE 3aMeda- 10
HUI Bpaueii-9KCIepToB, OCHOBAHHBIX 5
Ha nprkase Muicrepersa sipaso- 2013 2014 2015 2016 2017 Years

oxpanenusi Poccuiickoit Meneparinn
[14] no mpoduitio «Hedposoruss n
KJIMHUYECKUX PEKOMEHAIUAX 110
npexynpexaeanto OTIIT [2]. [Toka-
3aHO, UTO UCIOJIb30BAHUE PEKOMEH-
Jlalliii, OCHOBAHHDBIX Ha JI0KA3aTeJb-

namics.

TOJIBL.
CTBax, HpI/IBOHI/IT K CHMXEHHUIO
CTOMMOCTH, yJIy‘{H_[eHI/IIO KadyeCTBa 1
UCXO/I0B MEAUIIMHCKON ITOMOII[H.
3akiaoyeHue

YCTaHOBUIIH, YTO MEAMITMHCKYIO TOMOIIIb XOPO-
IEero KauecTBa COTJIACHO PEKOMEH/IAIINAM, TTOTYYUIIN
24% marnuentos ¢ puckom OIIII, koTopoe pasBusoch
B OPUT, xupypruueckux u repareBTUUECKUX OT/eTIe-
HUSIX PAHOHHBIX GOJIBHUIL,

¥ nanuenTos ¢ puckom pazsutusg OIITI neanex-
BaTHOE OOCJIe/lOBaHNe U HEeaJleKBaTHOE TIPOBE/ICHUE
HOJI/IePKUBATOIIel Tepaliui BbistBieHo B 66% 1 56%
CJIy4aeB, COOTBETCTBEHHO.

HeanexBatnasa orenka pucka pazsurust OTITI
BbIsiBJIeHA Y 617 TaiuenTos.

B 14% caryuaes passurtue OIIII npu Bo3nelictBuun
HePOTOKCUYECKUX MTPETIAPATOB, ICTUPATAIII,/ THITO-
BOJIEMHU OBLIO TTPEJICKA3yeMO U TIPEIOTBPATIMO.

Kouduukr unarepecoB. ABTOPHI 3asgBJIAIOT 06
OTCYTCTBUM KOH(MJIUKTA HHTEPECOB.

IIpo3paunocts ucciaenoBanus. VcciaenoBanme
He UMeJIO CIIOHCOPCKOH Tojiepskku. VceaenoBartenn
HECYT IMOJIHYIO OTBETCTBEHHOCTD 3a TPEJOCTaBICHHE
OKOHYATEJLHOM BEPCUM PYKOITNCH B 11€9aTD.

Jexnapanysa o GUHAHCOBBIX M HHBIX B3aNMO-
JecTBUAX. ABTOPBI OCYIIECTRIISIN Pa3paboTKy KOH-
HENINH, IU3aliHa NCCIe/IOBAHNS U HAallUCaHUe PyKO-
micun. OKoHuaTelbHAss BepcHst PYKOMHMCH Oblia
onobpeHa BceMu aBTOpaMu. ABTOPBI HE TIOJYYasu
rOHOpap 3a 1cceoBaHme.

Puc. 4. O6uiasi olieHKa KauecTBa OKa3aHUs1 MeMIIMHCKOI ITOMONIM NAIMEHTaM C PHCKOM
OIIII B quHamMuKe.
Fig. 4. An overall appraisal of the quality of medical care in patients at risk of AKI in dy-

IIpumeuanue. Insufficient/Good quality — sepocratounoe/xopoiiee Kauectso; Yeas —

of defects in medical care, as well as failure to follow
recommendation of experts based on the Order of the
Ministry of Health of Russia «On Approval of the
Procedure for Rendering Medical Care to the Adult
Population in the Field of Nephrology» [14] and clin-
ical guidelines for prevention of AKT [2]. Tt has been
proven that the application of evidence-based recom-
mendations leads to cost reduction and improvement
of quality and outcomes of the treatment.

Conclusion

The study demonstrated that a good quality
medical care was rendered to 24% of patients at risk
of an acute kidney injury developed in the ICU, sur-
gical and medical departments of district hospitals.

In patients at risk of an acute kidney injury, an
inadequate examination and inadequate maintenance
therapy were found in 66% and 56%, respectively.

61% (86,/140) of the patients did not have an ad-
equate AKI risk assessment.

The development of an acute kidney injury when
exposed to nephrotoxic antibiotics and dehydration/
hypovolemia in 14% of cases was predictable and pre-
ventable.
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