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ABSTRACT

The paper discusses the concept of acute kidney disease, a relatively new concept in clinical medicine, the introduction of
which is due to the presence of kidney diseases that do not meet strict criteria for acute kidney injury or chronic kidney
disease. The article presents the criteria and severity stratification of acute kidney disease proposed by the Kidney Disease:
Improving Global Outcomes Foundation, interpretation of the criteria and severity stratification by the Scientific Society of
Nephrologists of Russia, associations of nephrologists and anesthesiologists-resuscitators of Russia, the National Society
of Specialists in Hemapheresis and Extracorporeal Hemocorrection in accordance with the classification system of the Acute
Dialysis Quality Initiative group. The role of acute kidney disease in the modern renal continuum is outlined. The article reviews
the results of studies of acute kidney disease in patients with septic shock, patients who underwent total joint replacement,
myocardial infarction with ST segment elevation and having acute kidney injury, patients with ischemic stroke, after coronary
angiography, after acute surgery for type A aortic dissection, which demonstrate the prevalence of acute kidney disease and
its outcomes. Despite the fact that acute kidney disease has a high prevalence among patients with various pathologies,
worsens the prognosis and increases the risk of death or complications, its significance in modern medicine remains extremely
underestimated. The article identifies the most common and studied biochemical markers that can potentially increase the
proportion of patients at risk of adverse outcomes when used in clinical practice.
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KoHuenuus octpoi 6onesHu noyek U eé MecTo
B NOYEYHOM KOHTUHYyYyMe

B.C. Caxapos', M.B. Men3opos'2, A.10. lenncosa?, C.0. Kepumosa?, B.B. MaTtoLunHaZ

TLleHTparibHas KIIMHYECKas MeAMKO-CaHUTapHas YacTb MMEHM 3aciyeHHoro Bpadya Poccum B.A. EropoBa, . YnbsHoBcK, Pocens;
2YNbAHOBCKMI rOCYNAPCTBEHHBIA YHUBEPCHTET, . YNbAHOBCK, Poccus

AHHOTALUA

B pabote paccMoTtpeHa KoHLenUms ocTpoid 6one3HN MoYeK — OTHOCMTENBHO HOBOTO MOHATUS B KITMHUYECKOW MeauLUMHe, BHe-
ApeHne KoToporo obyc/ioBeHo HanuureM 3aboneBaHNU MOYEK, KOTOPbIe He YAOBNETBOPSIOT CTPOrUM KPUTEPUSAM OCTPOrO Mo-
BpEXJEHWS MOYEK UM XPOHMYECKOI Bone3Hu noyek. B cTaTbe npuBefeHbl KpUTEpUK, CTPATUGMKALIMA TAXKECTM OCTPOi 6onesHu
noyek, npeanoxeHHble GonaoM Kidney Disease: Improving Global Outcomes, WHTepnpeTaumns Kputepue 1 cTpaTMdUKaLMM
TAXecTM HayyHbIM obLecTBoM Hedponoros Poccuu, accoumaumsammu HedposoroB 1 aHeCTe3no0roB-peaHuMaTonoroB Poccum,
HaumoHanbHbIM 06LLECTBOM CrieumanncToB B 0bnacTu reMadepesa U 3KCTPaKOPMopasibHOM reMOKOPPEKLUUM B COOTBETCTBUM
€ KnaccudmKaumoHHom cuctemon rpynnbl Acute Dialysis Quality Initiative. 0603HaueHa ponb ocTpoii 6011e3HM NoYek B coBpe-
MEHHOM MOYEYHOM KOHTUHYYMe. PaccMoTpeHb! pesynbTaTbl UCCNef0BaHUiA 0CTpoM 601e3HW NOYEK Y NALMEHTOB € CENTUYECKUM
LIOKOM, NaLWEHTOB, MEPEHECLLMX TOTaNbHOE 3HAONPOTE3MPOBAHME CYCTaBOB, MEPEHECLUMX MH(DAPKT MUOKapAa C NOLbEMOM
cerMeHTa ST ¥ UMeloLLMX OCTPOE NOBPEXAEHNE NOYEK, NALMEHTOB C ULLIEMUYECKUM MHCYNBTOM, NOCIE BbINONHEHUS KOPOHAPO-
aHruorpacdmm, nocne ocTpoii oMepaLmm No paccnoeHmio aopTbl TUMa A, KoTopble LEMOHCTPUPYIOT PacnpoCTpaHEHHOCTb OCTPOM
BonesHu noyek n e€ ucxodbl. HecMoTps Ha To 06CTOATENLCTBO, UTO OCTPast HoNe3Hb NoYEK UMEET BbICOKYI0 pacnpoCTPaHEHHOCTb
CPeAM MaLMEeHTOB C Pa3nuYHON NaToNorvel, YXyALLaeT NPOrHo3 1 YBEIMUMBAET PUCK CMEPTU WITK Pa3BUTUS OCTOMKHEHWI, €€
3HayeHue B COBPEMEHHON MedULMHE NO-MPEXHEMY 0CTAETCA KpaliHe He0OLEeHEHHbIM. B cTaTbe 0603HaueHbl Hanbonee pac-
NPOCTPaHEHHBIE U UCCNeayeMble BUOXMMUUECKUE MapKEPDI, MOTEHLMANbHO MO3BOASIOLLME NOBLICUTL A0S BbISBIEHUA NaLM-
€HTOB C PUCKOM HebaronpuaTHBLIX MCXOA0B NPY UCTOb30BaHWM B KIIMHUYECKO NPaKTUKE.

KnioueBble cnoB.a: 0CTpaAd BonesHb NoYeK; NoYeyHbIN KOHTUHYYM; OCTpO€ noBpexeHne novYek; XxpoHn4ecCKas bonesHb NoYex.
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Acute kidney disease (AKD) is a new concept in clinical me-
dicine, which was introduced owing to the presence of kidney
disease that did not meet the acute kidney injury (AKI) or chro-
nic kidney disease (CKD) criteria and the need to develop an ap-
proach that integrates the established concepts of AKl and CKD.

AKD was first defined by the Kidney Disease: Improving
Global Outcomes (KDIGO) Foundation in 2012 in the first cli-
nical practice guideline for the diagnosis and management of
AKI (Clinical Practice Guideline for Acute Kidney Injury), which
also reflected the basic principles in identifying AKD as a new
concept [1]. The authors of the guidelines believed that AKD
can be diagnosed if functional or structural criteria are met,
namely, the presence of AKI, a change in glomerular filtra-
tion rate (GFR) <60 ml/min/1.73 mZin less than 3 months, and
a decrease in GFR >35% or an increase in serum creatinine
(SCr) >50 in less than 3 months [1].

Moreover, they identified markers of damage typical of
AKD, including red blood cells/red blood cell casts, white blood
cells/white blood cell casts, tubular epithelial cells/casts,
small and large granular casts, urine protein, and, using diag-
nostic imaging techniques, enlarged kidneys, hydronephraosis,
cysts, and stones [1].

AKD includes AKI and conditions characterized by kidney
injury markers wherein the rate of GFR decline is not as high as
in AKI [1]. The differences between AKD, AKI, and CKD and their
possible combinations are unclear; thus, KDIGO experts pro-
posed approaches to differential diagnosis of these conditions [1].

The term AKI was further developed in 2017 in the consen-
sus document of the International Working Group of the Acute
Dialysis Quality Initiative (ADQI) [2]. It states that AKD is stage
1 or greater AKI present >7 days after an AKl-initiating event
and that AKD persisting beyond 90 days is considered CKD [2].

Additionally, the working group proposed a concept of
the renal continuum, combining AKI, AKD, and CKD [2]. In
the proposed system, AKl is defined as an acute decline in
kidney function lasting >7 days, and CKD is a persistent kid-
ney disease lasting >90 days [2]. AKD may be an acute or sub-
acute injury and/or loss of renal function within 7-90 days af-
ter AKI onset [2]. The concept further implies that AKI and AKD
can co-exist with CKD [2].

The ADQI experts were the first to stratify AKD by severi-
ty, which they believed should be consistent with AKI severi-
ties and include the following stages [2]:

— Stage 0: partial recovery from AKI and divided into
the following stages:

— 0A (complete recovery from AKI, but the risk of long-
term events retains)

— 0B (serum creatinine has returned to baseline, but on-
going kidney damage is evident)

— 0C (SCr above baseline, but within 1.5 times baseline)

— Stage |: SCr increase to 1.5-fold of baseline)

— Stage II: SCr increase to 2-2.9-fold of baseline)

— Stage Ill: SCr increase to 3-fold of baseline or an ab-
solute increase of 356.6 mmol/L or need for renal replace-
ment therapy)
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Figure 1 shows the severity stratification.

A consensus document of European and North American
nephrologists (Improving Global Outcomes Consensus Con-
ference) in 2020 included both alternative definitions of AKD.
Notably, harmonizing AKD with AKI and CKD was a priority
and would be addressed at a future KDIGO consensus con-
ference [3].

In 2022, a Russian research team clarified the position of
AKD in the renal continuum and suggested dividing it into two
groups [4]:

— With preserved function and biomarkers of renal da-
mage or structural kidney changes

— With decreased function

Each type can be transient (up to 7 days) or persistent (7—
90 days). The authors presented the modified concept, which
elucidates the positions of AKD and AKI in the renal continu-
um based on generally accepted criteria, allowing for rapid
routine clinical practice implementation [4].

The draft Russian guidelines for AKI treatment (2020), de-
veloped by the Russian Scientific Society of Nephrology, asso-
ciations of nephrologists and anesthesiologists—resuscitators
of Russia, and the National Society of Specialists in Hema-
pheresis and Extracorporeal Hemocorrection, described an
approach comparable to the international ADQI group con-
sensus document. In this approach, AKD is a condition that
has not resolved within 7 days of AKI, lasts 7-90 days, and is
characterized by persistent renal injury or dysfunction of vary-
ing severity [5]. The AKD severity stratification in the Russian
clinical guidelines corresponds to ADQI group’s classification
system (2017) [2, 5].

In 2023, the KDIGO consensus document further discussed
the AKD concept [6]. The final opinion of the congress par-
ticipants demonstrated that AKD includes AKI and involves
all patients who have a functional and/or structural disorder
with health-related consequences that lasted for <3 months.
The experts determined an AKD criteria comparable to those
in the KDIGO Clinical Guidelines for the Diagnosis and Ma-
nagement of AKI (2012): AKI or GFR <60 ml/min/1.73 m? or
decrease in GFR > 35% or increase in SCr > 50% and/or mar-
kers of renal injury (most commonly albuminuria, hematuria,
and pyuria) <3 months.

However, the time of AKI progression to AKD has not been
clearly defined, and duration and criteria of recovery from AKI
have not been addressed. Nonetheless, a classification sys-
tem that distinguished AKD without AKI from AKD with AKI
was established; each type could develop in patients with or
without CKD. The experts indicated that AKD with AKI could
be stratified by severity based on AKI staging and AKD with-
out AKI or AKD after AKI by GFR and albuminuria categories,
similar to CKD.

Moreover, participants discussed AKD progression to CKD.
Patients who met the AKI/AKD criteria and whose renal func-
tion remained below baseline but did not progress to CKD 3
months after exposure were classified as having a history of
AKI/AKD [6].

D0I: https://doi.org/10.17816/KMJ629301
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Presently, AKD has been found to be common. Despite
the fact that this condition worsens the prognosis of pre-
existing CKD and increases mortality and morbidity, its role
remains underestimated [7, 8]. Differential diagnosis of AKI
and AKD is challenging because of the low accuracy of diure-
sis assessment in AKI and assessment of baseline SCr, which
results in a wide range of data in diagnosing AKI and AKD [7,
91. The biomarkers in current guidelines have been extensive-
ly investigated; however, their use in predicting and diagnos-
ing AKI remains limited [1, 8, 10].

How long SCr has been elevated during a patient’s hos-
pitalization is unclear; hence, whether the patient has AKI or
AKD could not often be determined [3]. AKD and AKI studies
conducted primarily in patients with cardiovascular disease
had to be retrospective. However, the results presented were
limited to mortality and de novo CKD incidence, with follow-up
from 90 days to 10 years. Nonetheless, these studies confirm
that AKD increases the possibility of CKD and risk of death [11].

AKD and AKI can develop outside the hospital, with more
common cases of community-acquired AKI, and some epi-
sodes involve AKD without AKI [12-14]. Numerous studies
on CKD and AKI have been published over the past decades;
however, AKD remains poorly understood [7, 8].

Classifying AKD as a separate stage in the renal continuum
is based on the need to isolate this period to prevent AKI pro-
gression to CKD. The current concept of the renal continuum
indicates that the pathogenesis of CKD following AKI is mul-
tifactorial, and the role of hemodynamic factors, proteinuria,
oxidative stress, metabolic dysfunction, inflammation, hypoxia,
and other factors is debatable [4]. This led to a complete under-
standing of the association between AKI, AKD, and CKD [15-20].

The current understanding regarding the renal continu-
um is that AKD can be a cause or a consequence of CKD in-
fluenced by risk factors, with some possibility of recovery or
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AKD stage Il creatinine x3 baseline >353.6 pmol/L or need for RRT I
B
AKD stage Il creatinine x 2.0-2.9 baseline
- W
AKD stage | creatinine x 1.5 baseline
AKD stage 0C  creatinine not r&than 1.5x baseline
AKD stage 0B return of creatﬂne level to baseline
=

Fig. 1. Stratification of severity of acute kidney disease (AKD);
AKI — acute kidney injury; RRT — renal replacement therapy

death [15]. AKI, with or without direct influence of risk factors,
may cause AKD [18].

Long-term studies conducted by European initiative
groups revealed that AKI is a common and often fatal clini-
cal syndrome associated with a high rate of in-hospital mor-
tality, approximately 25% in the general population and >50%
in critically ill patients [16, 21, 22]. These studies showed that
adverse outcomes such as severe acute kidney injury requi-
ring dialysis or non-recovery or incomplete recovery of renal
function (end-stage renal disease or CKD, respectively) may
occur in AKI survivors [21]. Patients with AKI are at risk for
long-term complications and poor outcomes, even with full
recovery [18-20].

Available data present multiple variations in renal con-
tinuum progression. In 2022, the International Society of Ne-
phrology published a study of patients with septic shock [22].
AKl was detected in 45% of the examined patients, 19.9% died
within 7 days, and 53.2% had early resolution of AKI with-
in the first 7 days, and 26.9% of patients with AKI developed
AKD [22]. In patients with early reversal, 14.2% had recurrent
AKI, and only about one-third of them recovered [22]. Among
those who had AKD, 9.3% had renal function recovery before
discharge [22].

In 2021, a similar study of patients with severe sepsis and/
or septic shock was published by Flannery et al., with selec-
tion of patients with impaired renal function [23]. Patients who
survived sepsis-related AKI often did not return to baseline re-
nal function following hospital discharge; 47% of patients de-
veloped AKD stage OC or higher [23]. These AKD stages were
significantly and progressively associated with the primary
outcome compared to stage 0A [23]. CKD was more possibly
developed or progressed at higher stages of AKD [23].

In 2017, a study of AKD was conducted in patients after to-
tal joint arthroplasty. The study showed a 6.8% incidence of
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postoperative AKD [24]. Perioperative use of angiotensin Il re-
ceptor blockers/angiotensin-converting enzyme inhibitors,
vancomycin, and higher body mass index increased the possi-
bility of postoperative AKD [24]. Other data reveal that exposure
to angiotensin-converting enzyme inhibitors/angiotensin Il re-
ceptor blockers following AKl is associated with a lower risk of
all-cause mortality, recurrent AKI, and progression to CKD [25].

In 2019, Tonon and Rosi investigated the incidence and out-
comes of AKD (with or without AKI) in patients with cirrhosis
[26]. AKD was diagnosed in 29% of patients who did not have
AKI, which was approximately 4 times more common than
AKD with/after AKI. Only 52.5% of patients with AKD recovered,
35% died, and the remaining patients developed CKD [26].

In 2019, Kofman et al. evaluated AKD incidence after AKI in
225 patients with ST-segment elevation myocardial infarction
[27]. The patients were examined for AKD incidence and long-
term renal outcomes based on SCr levels measured 7 days
after hospital discharge and 90-180 days after AKI [27]. Mor-
tality was investigated at 90 days and for 1,271 + 903 days.

AKD was detected in 81 (36%) of 225 patients with myo-
cardial infarction and AKI and was associated with higher
90-day (35% vs. 11%, p < 0.001) and long-term (35 vs. 17%,
p < 0.001) mortality rates. At 290 days after AKI, 41% of pa-
tients with AKI had an SCr level equal to or lower than that
at admission, whereas the remaining 59% developed or pro-
gressed to CKD [27]. Notably, in the absence of AKD, progres-
sion to CKD was observed in only 7% of patients [27].

The results of the Third China National Stroke Registry
were published in 2022 [28]. One subgroup included patients
with in-hospital testing for SCr and serum cystatin C levels
who had repeat testing at 3 and 12 months of follow-up [28].
The primary clinical outcome was 1-year all-cause mortality
rate, and the secondary outcomes included stroke recurrence
and post-stroke disability [28].

AKD was determined in 3.9%, 6.7%, 9.9%, and 6.2% of pa-
tients based on SCr, estimated GFR based on SCr, estimated
GFR based on cystatin C, and combined estimate of estimated
GFR based on SCr and cystatin C, respectively. AKD diagnosed
by SCr or estimated GFR based on SCr was independently at-
tributed to 1-year all-cause mortality and post-stroke disabi-
lity in Chinese patients with ischemic stroke [28].

In 2022, a study was conducted in patients who had cor-
onary angiography [29], wherein 16.7% were diagnosed with
AKD. The mortality rate was higher in patients with AKD than
in those without AKD (24.8 vs. 15.4%, p < 0.001) [29]. AKD was
independently associated with an increased risk of all-cause
mortality (adjusted hazard ratio: 1.57; 95% confidence inter-
val (Cl): 1.39, 1.78; p < 0.001) [29]. The study revealed that AKD
commonly develops after AKI [29].

In a study conducted in China in 2021, 1,386 patients un-
dergoing coronary angiography were evaluated for AKI at 7
days, AKD at 3 months, and CKD at 12 months [30]. AKI was
observed in 23.9% of patients with normal preoperative renal
function [30]. Even with early recovery of renal function within
3 days, AKl increased the risk of AKD (odds ratio: 3.21; 95% CI:
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1.98, 5.20; p < 0.001) and CKD (odds ratio: 2.86; 95% Cl: 1.68,
4.86; p < 0.001). Persistent AKI further increased the risk of
AKD (odds ratio: 12.07; 95% Cl: 5.56, 26.21; p < 0.001) and CKD
(odds ratio: 10.54; 95% Cl: 4.01, 27.76; p < 0.001). Multivari-
ate analysis indicated that 3-month postoperative heart fai-
lure and high right ventricular systolic pressure are indepen-
dent risk factors for CKD [30].

In October 2022, a study in patients who underwent acute
surgery for type A aortic dissection was published [31]. In
total, 54% of patients developed AKI, of which 35.9% pro-
gressed to AKD, and AKD developed in 10.6% of patients with-
out AKI. Overall, 24.3% of participants were diagnosed with
AKD [31]. Stage II-1ll AKD was associated with persistent de-
cline in renal function for 1 year [31]. AKD was associated with
a higher risk of serious adverse renal events (relative risk:
2.52; 95% CI: 1.90, 3.33) and all-cause rehospitalization rate
(relative risk: 2.86; 95% Cl: 2.10, 3.89) [31].

In the past decade, biological markers that predict and
identify AKI earlier and more reliably than traditional esti-
mates of renal function have been actively sought. Neutrophil
gelatinase-associated lipocalin, cystatin C, interleukin-18,
and kidney injury molecule-1 are among the most studied
molecules [32].

More accurate analysis of complex biological systems is
possible owing to recent advances in molecular biology, new
methods to study the transcriptome, metabolomics and pro-
teomics, and significant advances in genome sequencing [32].
This will hopefully lead to new studies using different mole-
cules in the human biological environment to examine the re-
nal continuum stages, including AKD and possibility of pro-
gression to CKD.

AKD is recognized as an independent entity [6] and is at-
tracting increasing attention from researchers, especially in
the context of renal function progression in patients. Howe-
ver, currently, studies on AKD are lacking, and in Russia, these
studies are isolated, possibly because of the lack of a unified
approach in diagnosing this disease.

Further research is warranted to characterize the clinical
causes of AKD, identify their potential associations with out-
comes, and understand how clinicians can apply them to ef-
fectively treat patients [6]. It is critical to increase clinician
awareness of potential adverse renal outcomes of AKD, as
most of these patients are not followed by a nephrologist. In
the majority of these patients, AKD is not detected by moni-
toring clinical and outpatient hospital records [19].

Studies conducted by the action groups indicated that in-
cluding AKD in clinical guidelines and kidney disease research
programs will increase the proportion of identified patients at
risk for adverse outcomes not identified by current criteria for
AKI and CKD and will allow developing treatment strategies
based on disease severity and specific AKD stages.

To improve outcomes, it is crucial to provide a clear defini-
tion of AKD, expand the use of the term, and develop research
programs to assess outcomes and test interventions. This will
provide evidence to support clinical guidelines.

D0I: https://doi.org/10.17816/KMJ629301



REVIEWS

ADDITIONAL INFORMATION

Authors’ contribution. VS.S. — formal analysis, methodology, in-
vestigation, writing — original draft; M.V.M. — conceptualization, wri-
ting — review and editing, supervision; A.Yu.D., S.FK. and VVM. —
formal analysis, investigation.

Funding source. The study had no sponsorship.

Competing interests. The authors declare that there is no conflict of
interest in the presented article.

REFERENCES

1. Kellum JA, Lameire N, Aspelin P, Barsoum RS, Burdmann EA, Gold-
stein SL, Herzog CA, Joannidis M, Kribben A, Levey AS, MacLeod AM,
Mehta RL, Murray PT, Naicker S, Opal SM, Schaefer F, Schetz M, Uchi-
no S. KDIGO clinical practice guidelines for acute kidney injury. Kidney
International Supplements. 2012;2(1):5-138. doi: 10.1038/kisup.2012.1
2. Chawla LS, Bellomo R, Bihorac A, Goldstein SL, Siew ED, Bag-
shaw SM, Bittleman D, Cruz D, Endre Z, Fitzgerald RL, Forni L, Kane-
Gill SL, Hoste E, Koyner J, Liu KD, Macedo E, Mehta R, Murray P,
Nadim M, Ostermann M, Palevsky PM, Pannu N, Rosner M, Wald R,
Zarbock A, Ronco C, Kellum JA; Acute Disease Quality Initiative Work-
group 16. Acute kidney disease and renal recovery: Consensus report
of the Acute Disease Quality Initiative (ADQI) 16 Workgroup. Nat Rev
Nephrol. 2017;13(4):241-257. doi: 10.1038/nmeph.2017.2

3. Levey AS, Eckardt K-U, Dorman NM, Christiansen SL, Cheung M,
Jadoul M, Winkelmayer WC. Nomenclature for kidney function and di-
sease: Executive summary and glossary from a kidney disease. Im-
proving global outcomes consensus conference. Nephrol Dial Trans-
plant. 2020;35(7):1077-1084. doi: 10.1093/ndt/gfaa153

4. Shutov AM, Efremova EV, Menzorov MV. Renal continuum: classi-
fication problems. Ulyanovsk Medico-biological Journal. 2023;(1):43-
49 (In Russ.) doi: 10.34014/2227-1848-2023-1-43-49

5. Association of Nephrologists. Clinical guidelines. Acute kidney in-
jury (AKI). Available from: https://rusnephrology.org/wp-content/up-
loads/2020/12/AKI_final.pdf (access date: 05.04.2022). (In Russ.)

6. Lameire NH, Levin A, Kellum JA, Cheung M, Jadoul M, Winkelma-
yer WC, Stevens PE. Harmonizing acute and chronic kidney disease
definition and classification. Report of a Kidney Disease: Impro-
ving Global Outcomes (KDIGO) Consensus Conference. Kidney Int.
2021;100(3):516-526. doi: 10.1016/j.kint.2021.06.028

7. Siew ED, Matheny ME. Choice of reference serum creatinine
in defining acute kidney injury. Nephron. 2015;131:107-112. doi:
10.1159/00043944

8. James MT, Levey AS, Tonelli M, Tan Z, Barry R, Pannu N, Rava-
ni P, Klarenbach SW, Manns BJ, Hemmelgarn BR. Incidence and
prognosis of acute kidney diseases and disorders using an integra-
ted approach to laboratory measurements in a universal health care
system. JAMA Netw Open. 2019;2(4):¢191795. doi: 10.1001/jamanet-
workopen.2019.1795

9. Menzorov MY, Shutov AM, Makeeva ER, Serov VA, Mikhailova EV,
Parfenova EA. Problems in the diagnosis of acute kidney injury in pa-
tients with ST-segment elevation myocardial infarction. Therapeutic
Archive. 2014;86(4):25-29. (In Russ.) EDN: SVPGFT

10. Menzorov MV, Shutov AM, Sakharov VS, Kabanova VN. Acute
kidney injury in acute coronary syndrome. Kazan Medical Journal.
2022;103(5):797-806. doi: 10.17816/KMJ2022-797

11. Lameire NH, Levin A, Kellum JA, Cheung M, Jadoul M, Winkelmay-
er WC, Stevens PE. Harmonization of definitions and classifications

KasaHckui MeamumnHekini xypHan, 2024, Tom 105, N2 6

AOMO/IHUTENNbHAAA UHOOPMALIUA

Bknap aBtopos. B.C.C. — aHanu3, Metogonorus, uccnenosaHue,
CO3/iaHue YepHoBWKa; M.B.M. — KoHLienTyanu3auws, peaakT1posa-
HWe pykonuck, obuiee pykosoactso; AH0.[., COK. v BBM. — aHa-
N3, UCCNea0BaHMe.

WUcToyHuK duHaHcupoBaHma. CTaTbs He MMeNa CMOHCOPCKOM nog-
OEPHKKN.

KoHbnukT nHTepecoB. ABTOpbI 3aB/1AKOT 06 OTCYTCTBMM KOHDMKTA
MHTEPECOB N0 NPEeLCTaBNEHHON CTaTbe.

of acute and chronic kidney disease: Report from the Kidney Disease
Initiative to Improve Global Outcomes (KDIGO) consensus conference.
Nefrologiya i dializ. 2023;25(1):11-25. (In Russ.) doi: 10.28996/2618-
9801-2023-1-11-25

12. Bedford M, Stevens P, Coulton S, Billings J, Farr M, Wheeler T,
Kalli M, Mottishaw T, Farmer C. Development of risk madels for the
prediction of new or worsening acute kidney injury on or during hos-
pital admission: A cohort and nested study. Health Serv Deliv Res.
2016;4(6):1-188. doi: 10.3310/hsdr04060

13. Hobbs H, Bassett P, Wheeler T, Bedford M, Irving J, Stevens PE,
Farmer C. Do acute elevations of serum creatinine in primary care en-
gender an increased mortality risk? BMC Nephrol. 2014;15:206. doi:
10.1186/1471-2369-15-206

14. Sawhney S, Fluck N, Fraser SD, Marks A, Prescott GJ, Roderick PJ,
Black C. KDIGO-based acute kidney injury criteria operate differently in
hospitals and the communityfi ndings from a large population cohort.
Nephrol Dial Transplant. 2016;31:922-929. doi: 10.1093/ndt/gfw052
15. Shutov AM, Efremava EV, Menzorov MV, Serov VA, Samashi-
lova AA. Modern concept — renal continuum (acute kidney injury,
acute kidney disease, chronic kidney disease). Russian Archives of
Internal Medicine. 2021;11(2):94-97. doi: 10.20514/2226-6704-2021-
11-2-94-97

16. Hoste EA, Schurgers M. Epidemiology of acute kidney injury: how
big is the problem? Crit Care Med. 2008;36:S146— S151. doi: 10.1097/
CCM.0b013e318168c590

17. Wald R, Quinn RR, Luo J, Li P, Scales DC, Mamdani MM,
Ray JG. Chronic dialysis and death among survivors of acute kid-
ney injury requiring dialysis. JAMA. 2009;302:1179-1185. doi: 10.1001/
jama.2009.1322

18. Jones J, Holmen J, De Graauw J, Jovanovich A, Thornton S, Chon-
chol M. Association of complete recavery from acute kidney injury
with incident CKD stage 3 and all-cause mortality. Am J Kidney Dis.
2012;60:402-408. doi: 10.1053/j.ajkd.2012.03.014

19. Bucaloiu ID, Kirchner HL, Norfolk ER, Hartle JE, Perkins RM. In-
creased risk of death and de novo chronic kidney disease following re-
versible acute kidney injury. Kidney Int. 2012;81:477-485. doi: 10.1038/
ki.2011.405

20. Shutov AM, Mashina TV, Marder NYa. Chronic heart failure
in patients with chronic kidney disease. Nephrology and dialysis.
2005;7(2):140-144. (In Russ.) EDN: HVFXWL

21. Susantitaphong P, Cruz DN, Cerda J, Abulfaraj M, Algahtani F, Kou-
louridis |, Jaber BL. World incidence of AKI: A meta-analysis. Clin J Am
Soc Nephrol. 2013;8:1482-1493. doi: 10.2215/CJN.00710113

22. Peerapornratana S, Priyanka P, Wang S, Smith A, Singbartl K, Pa-
levsky PM, Chawla LS, Yealy DM, Angus DC, Kellum JA; ProCESS and
ProGReSS-AKI Investigators. Sepsis-associated acute kidney disease.
Kidney Int Rep. 2020;5(6):839-850. doi: 10.1016/j.ekir.2020.03.005

DOI: https://doi.org/10.17816/KMJ629301

999


https://doi.org/10.1038/kisup.2012.1
https://doi.org/10.1038/nrneph.2017.2
https://doi.org/10.1093/ndt/gfaa153
https://doi.org/10.34014/2227-1848-2023-1-43-49
https://rusnephrology.org/wp-content/uploads/2020/12/AKI_final.pdf
https://rusnephrology.org/wp-content/uploads/2020/12/AKI_final.pdf
https://doi.org/10.1016/j.kint.2021.06.028
https://doi.org/10.1159/000439144
https://doi.org/10.1001/jamanetworkopen.2019.1795
https://doi.org/10.1001/jamanetworkopen.2019.1795
https://www.elibrary.ru/SVPGFT
https://doi.org/10.17816/KMJ2022-797
https://doi.org/10.28996/2618-9801-2023-1-11-25
https://doi.org/10.28996/2618-9801-2023-1-11-25
https://doi.org/10.3310/hsdr04060
https://doi.org/10.1186/1471-2369-15-206
https://doi.org/10.1093/ndt/gfw052
https://doi.org/10.20514/2226-6704-2021-11-2-94-97
https://doi.org/10.20514/2226-6704-2021-11-2-94-97
https://doi.org/10.1097/CCM.0b013e318168c590
https://doi.org/10.1097/CCM.0b013e318168c590
https://doi.org/10.1001/jama.2009.1322
https://doi.org/10.1001/jama.2009.1322
https://doi.org/10.1053/j.ajkd.2012.03.014
https://doi.org/10.1038/ki.2011.405
https://doi.org/10.1038/ki.2011.405
https://www.elibrary.ru/HVFXWL
https://doi.org/10.2215/CJN.00710113
https://doi.org/10.1016/j.ekir.2020.03.005

1000

0B30PhI

23. Flannery AH, Li X, Delozier NL, Toto RD, Moe OW, Yee J, Neyra JA.
Sepsis-associated acute kidney disease and long-term kidney outcomes.
Kidney Med. 2021;3(4):507-514.e1. doi: 10.1016/j.xkme.2021.02.007
24. Jiang EX, Gogineni HC, Mayerson JL, Glassman AH, Magnus-
sen RA, Scharschmidt TJ. Acute kidney disease after total hip and
knee arthroplasty: Incidence and associated factors. J Arthroplasty.
2017;32(8):2381-2385. doi: 10.1016/].arth.2017.03.009

25. Chen JY, Tsai 1J, Pan HC, Liao HW, Neyra JA, Wu VC, Chueh JS.
The Impact of angiotensin-converting enzyme inhibitors or angioten-
sin Il receptor blockers on clinical outcomes of acute kidney disease
patients: A systematic review and meta-analysis. Front Pharmacol.
2021;12:665250. doi: 10.3389/fphar.2021.665250

26. Kellum JA, Nadim MK. Acute kidney disease and cirrhosis. J He-
patol. 2021;74(3):500-501. doi: 10.1016/.jhep.2020.11.006

27. Kofman N, Margolis G, Gal-0z A, Letourneau-Shesaf S, Keren G,
Rozenbaum Z, Shacham Y. Long-term renal outcomes and mortality
following renal injury among myocardial infarction patients treated by
primary percutaneous intervention. Coron Artery Dis. 2019;30(2):87-92.
doi: 10.1097/MCA.0000000000000678

28. Zhou Y, Wang D, Li H, Pan Y, Xiang X, Wu Y, Xie X, Wang X, Luo Y,
Meng X, Lin J, Wang H, Huo Y, Matsushita K, Chen J, Hou FF, Wang Y.

CMUCOK JIUTEPATYPHI

1. Kellum J.A, Lameire N., Aspelin P, et al. KDIGO clinical practice
guidelines for acute kidney injury // Kidney International Supplements.
2012. Vol. 2, N. 1. P. 5-138. doi: 10.1038/kisup.2012.1

2. Chawla LS., Bellomo R, Bihorac A, et al; Acute Disease Quality
Initiative Workgroup 16. Acute kidney disease and renal recovery: Con-
sensus report of the Acute Disease Quality Initiative (ADQI) 16 Work-
group // Nat Rev Nephrol. 2017 Vol. 13, N. 4. P. 241-257. doi: 10.1038/
nrneph.2017.2

3. Levey ASS,, Eckardt K-U., Dorman N.M,, et al. Nomenclature for
kidney function and disease: Executive summary and glossary from
a kidney disease. Improving global outcomes consensus conference //
Nephrol Dial Transplant. 2020. Vol. 5, N. 7. P. 1077-1084. doi: 10.1093/
ndt/gfaa153

4. llyto AM., Edpemoa E.B., MeH3opos M.B. lMoueyHbiin KoHTUHY-
yM: NpobneMbl KnaccuduKaumm // YnbsHOBCKUI MeavKo-bronoruye-
CKMIA ypHan. 2023. N 1. C. 43-49. doi: 10.34014/2227-1848-2023-1-
43-49

5. Accoumaumsa Hedpaonoros. KnuHuueckme pekomengaumm. Octpoe
nospexaeHve novek (OMM). Pexxm goctyna: https://rusnephrology.
org/wp-content/uploads/2020/12/AKI_final.pdf [ata obpalueHus:
05.04.2022.

6. Lameire N.H., Levin A, Kellum J.A, et al. Harmonizing acute
and chronic kidney disease definition and classification. Report of
a KIDNEY Disease: Improving Global Outcomes (KDIGO) Consensus
Conference // Kidney Int. 2021. Vol. 100, N. 3. P. 516-526. doi: 10.1016/j.
kint.2021.06.028

7. Siew E.D., Matheny M.E. Choice of reference serum creatinine in
defining acute kidney injury // Nephron. 2015. N. 131. P. 107-112. doi:
10.1159/00043944

8. James M.T, Levey AS., Tonelli M., et al. Incidence and progno-
sis of acute kidney diseases and disorders using an integrated ap-
proach to laboratory measurements in a universal health care sys-
tem // JAMA Netw Open. 2019. Vol. 2, N. 4. P. 191795. doi: 10.1001/
jamanetworkopen.2019.1795

9. Men3opos M.B,, LLlytoB A.M., Makeesa E.P, 1 gp. CnoxHocm ama-
FHOCTUKM OCTPOTO MOBPEXAEHHS NOYEK Y BONbHBIX MHDAPKTOM MMO-

Kazan Medical Journal 2024, Vol. 105, No. 6

Association of acute kidney disease with the prognosis of ischemic
stroke in the Third China National Stroke Registry. BMC Nephrol.
2022;23(1):188. doi: 10.1186/512882-022-02817-4

29. Liu J, Li Q, Chen W, Huang H, Yu Y, Wang B, Liang G, Lai W, Liu L,
Ying M, Wei H, Huang Z, Ni J, Chen J, Chen S, Liu Y. Incidence and mor-
tality of acute kidney disease following coronary angiography: A co-
hort study of 9223 patients. Int Urol Nephrol. 2022;54(9):2433-2440.
doi: 10.1007/s11255-022-03110-x

30. Jin Sun Cho, Jae-Kwang Shim, Sak Lee, Jong-Wook Song, Nak-
cheol Choi, Sugeun Lee, Young-Lan Kwak. Chronic progression of car-
diac surgery associated acute kidney injury: Intermediary role of acute
kidney disease. J Thorac Cardiovasc Surg. 2021;161(2):681-688.e3. doi:
10.1016/j.jtcvs.2019.10.101

31. Chang CH, Chen SW, Chen JJ, Chan YH, Yen CL, Lee TH, Cheng YT.
Incidence and transition of acute kidney injury, acute kidney disease
to chronic kidney disease after acute type A aortic dissection surgery.
J Clin Med. 2021;10(20):4769. doi: 10.3390/jcm 10204769

32. Bachorzewska-Gajewska H, Malyszko J, Sitniewska E, Malysz-
ko JS, Dobrzycki S. Neutrophil-gelatinase-associated lipocalin and re-
nal function after percutaneous coronary interventions. Am J Nephrol.
2006;26:287-292. doi: 10.1159/000093961

Kapa c noabemom cermenTa ST // TepaneBdeckuit apxuB. 2014.T. 4,
N° 86. C. 25-29. EDN: SVPGFT

10. Men3zopos M.B., LLlyto A.M., Caxapos B.C., KabaHosa B.H. Octpoe
MOBPEXAEHME MOYEK MPU OCTPOM KOpOHapHOM cuHapome // Ka-
3aHCKWIA MeamuMHCKUIA xypHan. 2022. T. 103, N2 5. C. 797-806. doi:
10.17816/KMJ2022-797

11. Jlemep H., Nlesun A., Kennym [, u ap. CornacosaHue onpe-
OeNeHnin 1 KnaccuduKaLumm ocTpor 1 XpoHMYecKow bonesHu no-
UeK: OTYET 0 KoHceHcycHol KoHdepeHumn KDIGO (MHMumatBbl no
yNyYLLEHMIO FobanbHbIX MCX00B bonesHel novex) // Hedponorusa
n amanus. 2023.T.25, N2 1. C. 11-25. doi: 10.28996/2618-9801-2023-
1-11-25

12. Bedford M., Stevens P,, Coulton S., et al. Development of risk mo-
dels for the prediction of new or worsening acute kidney injury on or
during hospital admission: A cohort and nested study // Health Serv
Deliv Res. 2016. Vol. 4, N. 6. P. 1-188. doi: 10.3310/hsdr04060

13. Hobbs H., Bassett P., Wheeler T, et al. Do acute elevations of se-
rum creatinine in primary care engender an increased mortality risk? /
BMC Nephrol. 2014. Vol. 15. P. 206. doi: 10.1186/1471-2369-15-206

14. Sawhney S., Fluck N., Fraser S.D., et al. KDIGO-based acute kid-
ney injury criteria operate differently in hospitals and the communi-
ty findings from a large population cohort // Nephrol Dial Transplant.
2016. Vol. 31. P. 922-929. doi: 10.1093/ndt/gfw052

15. LUytoB AM,, Edpemosa E.B., MeH3opos M.B., n ap. CoBpeMeHHas
KOHLENUMSA — MOYEYHBIM KOHTWHYYM (OCTPOE MOBPEXAEHWe MOYeK,
ocTpas bonesHb NOYeK, XPOHUYeCKas bonesHb noyeK) // ApxuBb BHY-
TpeHHen Meamumhbl. 2021. Vol. 11, N. 2. P. 94-97 doi: 10.20514/2226-
6704-2021-11-2-94-97

16. Hoste E.A, Schurgers M. Epidemiology of acute kidney injury:
how big is the problem? // Crit Care Med. 2008. N. 36. P. 146-151. doi:
10.1097/CCM.0b013e318168¢590

17. Wald R., QuinnRR,, Luo J., et al. Chronic dialysis and death among
survivors of acute kidney injury requiring dialysis // JAMA. 2009.
Vol. 302. P 1179-1185. doi: 10.1001/jama.2009.1322

18. Jones J., Holmen J., De Graauw J., et al. Association of complete
recovery from acute kidney injury with incident CKD stage 3 and all-

D0I: https://doi.org/10.17816/KMJ629301


https://doi.org/10.1016/j.xkme.2021.02.007
https://doi.org/10.1016/j.arth.2017.03.009
https://doi.org/10.3389/fphar.2021.665250
https://doi.org/10.1016/j.jhep.2020.11.006
https://doi.org/10.1097/MCA.0000000000000678
https://doi.org/10.1186/s12882-022-02817-4
https://doi.org/10.1007/s11255-022-03110-x
https://doi.org/10.1016/j.jtcvs.2019.10.101
https://doi.org/10.3390/jcm10204769
https://doi.org/10.1159/000093961
https://doi.org/10.1038/kisup.2012.1
https://doi.org/10.1038/nrneph.2017.2
https://doi.org/10.1038/nrneph.2017.2
https://doi.org/10.1093/ndt/gfaa153
https://doi.org/10.1093/ndt/gfaa153
https://doi.org/10.34014/2227-1848-2023-1-43-49
https://doi.org/10.34014/2227-1848-2023-1-43-49
https://rusnephrology.org/wp-content/uploads/2020/12/AKI_final.pdf
https://rusnephrology.org/wp-content/uploads/2020/12/AKI_final.pdf
https://doi.org/10.1016/j.kint.2021.06.028
https://doi.org/10.1016/j.kint.2021.06.028
https://doi.org/10.1159/000439144
https://doi.org/10.1001/jamanetworkopen.2019.1795
https://doi.org/10.1001/jamanetworkopen.2019.1795
https://www.elibrary.ru/SVPGFT
https://doi.org/10.17816/KMJ2022-797
https://doi.org/10.28996/2618-9801-2023-1-11-25
https://doi.org/10.28996/2618-9801-2023-1-11-25
https://doi.org/10.3310/hsdr04060
https://doi.org/10.1186/1471-2369-15-206
https://doi.org/10.1093/ndt/gfw052
https://doi.org/10.20514/2226-6704-2021-11-2-94-97
https://doi.org/10.20514/2226-6704-2021-11-2-94-97
https://doi.org/10.1097/CCM.0b013e318168c590
https://doi.org/10.1001/jama.2009.1322

REVIEWS

cause mortality / Am J Kidney Dis. 2012. Vol. 60 . P. 402-408. doi:
10.1053/j.ajkd.2012.03.014

19. Bucaloiu|.D., Kirchner H.L,, Norfolk E.R., et al. Increased risk of death
and de novo chronic kidney disease following reversible acute kidney
injury // Kidney Int. 2012. Vol. 81 . P. 477-485. doi: 10.1038/ki.2011.405
20. LUytos AM., MawwuHa T.B., Mapgep H.A. XpoHuueckas cepaeyHas
He[0CTaTouHOCTb Y B0MbHBIX C XPOHUYECKOI BonesHbto novek // He-
Gponorva n ananus. 2005. T. 7 N° 2. C. 140-144. EDN: HVFXWL

21. Susantitaphong P, Cruz D.N,, Cerda J., et al. World incidence of
AKI: A meta-analysis // Clin J Am Soc Nephrol. 2013. Vol. 8. P. 1482
1493. doi: 10.2215/CJN.00710113

22. Peerapornratana S., Priyanka P, Wang S., et al; ProCESS and
ProGReSS-AKI Investigators. Sepsis-associated acute kidney di-
sease // Kidney Int Rep. 2020. Vol. 5, N. 6. P. 839-850. doi: 10.1016/i.
ekir.2020.03.005

23. Flannery AH., Li X, Delozier N.L,, et al. Sepsis-associated acute
kidney disease and long-term kidney outcomes // Kidney Med. 2021.
Vol. 3, N. 4. P. 507-514.e1. doi: 10.1016/j.xkme.2021.02.007

24. Jiang EX., Gogineni H.C., Mayerson J.L., et al. Acute kidney di-
sease after total hip and knee arthroplasty: Incidence and associated
factors // J Arthroplasty. 2017 Vol. 32, N. 8. P. 2381-2385. doi: 10.1016/j.
arth.201703.009

25. Chen J.Y, Tsail.J., Pan H.C, et al. The impact of angiotensin-con-
verting enzyme inhibitors or angiotensin Il receptor blockers on cli-
nical outcomes of acute kidney disease patients: A systematic review
and meta-analysis // Front Pharmacol. 2021. Vol. 12. P. 665250. doi:
10.3389/fphar.2021.665250

KasaHckui MeamumnHekini xypHan, 2024, Tom 105, N2 6

26. Kellum J.A, Nadim M.K. Acute kidney disease and cirrhosis //
J Hepatol. 2021. Vol. 74, N. 3. P. 500-501. doi: 10.1016/j.jhep.2020.11.006
27. Kofman N., Margolis G., Gal-0z A, et al. Long-term renal outcomes
and mortality following renal injury among myocardial infarction pa-
tients treated by primary percutaneous intervention // Coron Artery
Dis. 2019. Vol. 30, N. 2. P. 87-92. doi: 10.1097/MCA.0000000000000678
28. Zhou Y., Wang D., Li H,, et al. Association of acute kidney disease
with the prognosis of ischemic stroke in the Third China National
Stroke Registry // BMC Nephrol. 2022. Vol. 23, N. 1. P. 188. doi: 10.1186/
512882-022-02817-4

29. LiuJ, LiQ, Chen W, et al. Incidence and mortality of acute kidney
disease following coronary angiography: A cohort study of 9223 pa-
tients // Int Urol Nephrol. 2022. Vol. 54, N. 9. P. 2433-2440. doi: 10.1007/
s11255-022-03110-x

30. Jin Sun Cho, Jae-Kwang Shim, Sak Lee, et al. Chronic progression
of cardiac surgery associated acute kidney injury: Intermediary role of
acute kidney disease // J Thorac Cardiovasc Surg. 2021. Vol. 161, N. 2.
P. 681-688.€3. doi: 10.1016/].jtcvs.2019.10.101

31. Chang C.H., Chen S.W,, Chen J.J,, et al. Incidence and transition of
acute kidney injury, acute kidney disease to chronic kidney disease af-
ter acute type A aortic dissection surgery // J Clin Med. 2021. Vol. 10,
N. 20. P. 4769. doi: 10.3390/jcm 10204769

32. Bachorzewska-Gajewska H., Malyszko J., Sitniewska E., et al.
Neutrophil-gelatinase-associated lipocalin and renal function after
percutaneous coronary interventions // Am J Nephrol. 2006. N. 26.
P. 287-92. doi: 10.1159/000093961

DOI: https://doi.org/10.17816/KMJ629301

1001


https://doi.org/10.1053/j.ajkd.2012.03.014
https://doi.org/10.1038/ki.2011.405
https://www.elibrary.ru/HVFXWL
https://doi.org/10.2215/CJN.00710113
https://doi.org/10.1016/j.ekir.2020.03.005
https://doi.org/10.1016/j.ekir.2020.03.005
https://doi.org/10.1016/j.xkme.2021.02.007
https://doi.org/10.1016/j.arth.2017.03.009
https://doi.org/10.1016/j.arth.2017.03.009
https://doi.org/10.3389/fphar.2021.665250
https://doi.org/10.1016/j.jhep.2020.11.006
https://doi.org/10.1097/MCA.0000000000000678
https://doi.org/10.1186/s12882-022-02817-4
https://doi.org/10.1186/s12882-022-02817-4
https://doi.org/10.1007/s11255-022-03110-x
https://doi.org/10.1007/s11255-022-03110-x
https://doi.org/10.1016/j.jtcvs.2019.10.101
https://doi.org/10.3390/jcm10204769
https://doi.org/10.1159/000093961

0B30PhI

AUTHORS’ INFO

*Vladimir S. Sakharov, MD, Cardiologist, Central Clinical
Medical and Sanitary Unit named after Honored Doctor of Russia
V.A. Egorov, Ulyanovsk, Russia;

ORCID: 0000-0001-6993-5830;

eLibrary SPIN: 6844-7770;

e-mail: dr.v.s.sakharov@gmail.com

Maksim V. Menzorov, MD, Dr. Sci. (Med.), Prof., Depart. of Therapy
and Occupational Diseases, Ulyanovsk State University; Central
Clinical Medical and Sanitary Unit named after Honored Doctor

of Russia V.A. Egorov, Ulyanovsk, Russia;

ORCID: 0000-0002-6000-4850;

eLibrary SPIN: 1277-7843;

e-mail: menzorov.m.v@yandex.ru

Anna Yu. Denisova, PhD Stud., Depart. of Therapy

and Occupational Diseases, Ulyanovsk State University,
Ulyanovsk, Russia;

ORCID: 0000-0003-0974-5407;

eLibrary SPIN: 6426-3182;

e-mail: sve2118@yandex.ru

Sabina F. Kerimova, PhD Stud., Depart. of Therapy
and Occupational Diseases, Ulyanovsk State University,
Ulyanovsk, Russia;

ORCID: 0009-0008-0005-4574;

eLibrary SPIN: 7500-5807;

e-mail: sabina-kerimova-98@mail.ru

Valentina V. Matyushina, PhD Stud., Depart. of Therapy
and Occupational Diseases, Ulyanovsk State University,
Ulyanovsk, Russia;

ORCID: 0000-0003-1293-4014;

eLibrary SPIN: 3327-2299;

e-mail: kasalinskaa@gmail.com

* Corresponding author / ABTop, OTBETCTBEHHBIN 33 NEpPenmncKy

Kazan Medical Journal 2024, Vol. 105, No. 6

0b ABTOPAX

*Caxapos Bnagumup Cepreesuy, Bpay-kapamonor, LieHtpanbHas
KIMHWYeCKas MeMKO-CaHWUTapHas YacTb UMEHW 3aCyeHHOro
Bpada Poccum B.A. EropoBa, 1. YnbsHoBcK, Poccus;

ORCID: 0000-0001-6993-5830;

eLibrary SPIN: 6844-7770;

e-mail: dr.v.s.sakharov@gmail.com

MeHn3opoB MakcuM ButanbeBuy, g-p Meq. Hayk, npod., Kad.
Tepanuu 1 npodeccroHanbHbix bonesHeir, ®FE0Y BO YnbsaHos-
CKWW rocyaapcTBeHHbI yHMBEpcUTET MuHobpHayku Poccuu;
LleHTpanbHas KNMHUYecKas MeaMKo-CaHUTapHas YacTb MMeHN
3acnyxeHHoro Bpada Poccum B.A. Eroposa, . YnbsiHOBCK, Poccus;
ORCID: 0000-0002-6000-4850;

eLibrary SPIN: 1277-7843;

e-mail: menzorov.m.v@yandex.ru

Dlenncosa Anna HpbeBHa, acn., Kad. Tepanum 1 npodeccuo-
HarbHbIx bonesHeit, FB0Y BO YnbaHOBCKMIA rocyAapCTBEHHbIN
yHUBEpCMTET MUHOBpPHaYKM Poccuu, T. YnbsHOBCK, Poccus;
ORCID: 0000-0003-0974-5407,

eLibrary SPIN: 6426-3182;

e-mail: sve2118@yandex.ru

Kepumosa Cabuna ®aurosHa, opamHatop, Kad. Tepanum
1 mpodeccmoHanbHblx bonesqei, Prb0Y BO YibsHoBcKwiA
rocynapCcTBEHHbIN YHUBEpcUTeT MuHobpHaykm Poccuy,

. YnbsiHoBcK, Poccus:

ORCID: 0009-0008-0005-4574;

eLibrary SPIN: 7500-5807;

e-mail: sabina-kerimova-98@mail.ru

MariowmHa BaneHtuHa BssvecnaBoBHa, comckatens, kad.
Tepanuu 1 npodeccroHanbHbix bonesHeir, ®FE0Y BO YnbsaHos-
CKW rocyAapCcTBEHHbIN yHMBEpCUTET MHoBpHayku Poccun,

. YnbsiHOBCK, Poccus;

ORCID: 0000-0003-1293-4014;

eLibrary SPIN: 3327-2299;

e-mail: kasalinskaa@gmail.com

D0I: https://doi.org/10.17816/KMJ629301


https://orcid.org/0000-0001-6993-5830
https://www.elibrary.ru/author_profile.asp?spin=6844-7770
mailto:dr.v.s.sakharov@gmail.com
https://orcid.org/0000-0002-6000-4850
https://www.elibrary.ru/author_profile.asp?spin=1277-7843
mailto:menzorov.m.v@yandex.ru
https://orcid.org/0000-0003-0974-5407
https://www.elibrary.ru/author_profile.asp?spin=6426-3182
mailto:sve2118@yandex.ru
https://orcid.org/0009-0008-0005-4574
https://www.elibrary.ru/author_profile.asp?spin=7500-5807
mailto:sabina-kerimova-98@mail.ru
https://orcid.org/0000-0003-1293-4014
https://www.elibrary.ru/author_profile.asp?spin=3327-2299
mailto:kasalinskaa@gmail.com
https://orcid.org/0000-0001-6993-5830
https://www.elibrary.ru/author_profile.asp?spin=6844-7770
mailto:dr.v.s.sakharov@gmail.com
https://orcid.org/0000-0002-6000-4850
https://www.elibrary.ru/author_profile.asp?spin=1277-7843
mailto:menzorov.m.v@yandex.ru
https://orcid.org/0000-0003-0974-5407
https://www.elibrary.ru/author_profile.asp?spin=6426-3182
mailto:sve2118@yandex.ru
https://orcid.org/0009-0008-0005-4574
https://www.elibrary.ru/author_profile.asp?spin=7500-5807
mailto:sabina-kerimova-98@mail.ru
https://orcid.org/0000-0003-1293-4014
https://www.elibrary.ru/author_profile.asp?spin=3327-2299
mailto:kasalinskaa@gmail.com

	The concept of acute kidney disease and its place in the renal continuum
	Abstract
	To cite this article:
	Additional information
	References
	Authors’ info


