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Introduction. Most attempts to assess renal failure in alcoholic liver cirrhosis have so far focused on acute
kidney injury and on the hepatorenal syndrome in particular. However, there are still limited data on the
prevalence and clinical impact of chronic kidney disease in cirrhosis. Objectives. This study aimed to assess
the influence of chronic pyelonephritis on the incidence of hepatorenal syndrome in patients with alcoholic
liver cirrhosis. Material and methods. 165 patients with decompensated alcoholic liver cirrhosis and concomi-
tant chronic pyelonephritis were enrolled in the study. They were divided into two groups according to the
presence or absence of chronic pyelonephritis: group 1 had alcoholic liver cirrhosis only (n=82), group 2 had
alcoholic liver cirrhosis + chronic pyelonephritis (n=83). Results. The general bacterial infections were more
common in group 1 patients. The spectrum of the most frequent bacterial complications in the examined pa-
tients typical for alcoholic liver cirrhosis was as follows: the share of urinary tract infection made up 16.0%
(95% confidence interval 14.4-27.9), pneumonia constituted 16.7% (95% confidence interval 10.5-22.7, bac-
teremia made up 4.0% (95% confidence interval 7.7-38.6), the share of skin infections (erysipelas) was 2.7%
(95% confidence interval 0.7-6.6). Other infections including pulmonary tuberculosis, lung abscess, right leg
abscess, osteomyelitis, bedsores, were less common (6.7%). Spontaneous bacterial peritonitis, taking into
account all options, was found in 6 cases (10.5%, 95% confidence interval 4.0-21.5). As expected, the inci-
dence of hepatorenal syndrome within 14 days of inpatient onset was almost twice higher in group 2 — 22
cases (27%), than in group2 — 13 cases (16%). The group 2 demonstrated a more severe course of alco-
holic liver cirrhosis on the Child-Pugh scale compared with group | (class B - 29.9%, class C - 70.1% against
class B - 46.4%; class C - 53, 6% ); the differences were statistically significant (x2 = 4.30, p = 0.038). In pa-
tients of group 2, the lethal outcome in the hospital occurred in 6 (8.9%) cases. Conclusions: The results of
the present study confirm the role of chronic pyelonephritis as one of the major precipitating factors of hepa-
torenal syndrome incidence in patients with alcoholic liver cirrhosis. This fact should be considered when
making the treatment plan for these patients.
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This study is conducted as a part of research project “Risk factors for progression of essential hypertension and metabolic syndrome in
comprehensive assessment of hemodynamic, renal function, and circadian structure of blood pressure in the justification of antihypertensive

therapy", the Department of Patient Care and Higher Nursing Education, Bukovynian State Medical University, Chernivtsi.

Introduction Material and methods
Most attempts to assess renal failure in alco- 165 patients with decompensated ALC and
holic liver cirrhosis (ALC) have so far focused on concomitant CP were enrolled in the study. They

acute kidney injury (AKI), and as a result, detailed were divided into two groups according to the
knowledge of hepatorenal syndrome (HRS) as a presence or absence of CP: group 1 — ALC only
part of AKI in cirrhosis is now available [1]. How- (n=82), group 2 —ALC+CP (n=83)

ever, there are still limited data on the prevalence y '
and clinical impact of chronic kidney disease (CKD)
in cirrhosis. ALC patients are susceptible to HRS
development due to circulatory disorders, neuro-
hormonal changes, and other precipitating factors,
such as bacterial infection, gastrointestinal bleed-
ing, medication, and paracentesis [1-8]. Depending

The exclusion criteria were: 1lI-IV CKD stages,
chronic hemodialysis prior to the admission, hepa-
tocellular carcinoma outside the Milan criteria and
other malignancies, viral aetiology of cirrhosis,
and lack of informed consent of the patient.

AKI was diagnosed according to the ICA crite-

on the severity, duration, and frequency, CKD ria [2], _the ALC severity was classified by MELD
might increase the risk of accidental HRS due to and Child-Pugh scales [7]. _ _

decreased renal mass and number of nephrons, ~ CLIF-C-ACLF score organ/system failure crite-
vascular insufficiency, and maladaptive recovery ria were: liver - bilirubin, kidney - creatinine, brain
mechanisms [8]. There is another condition, acute- - liver encephalopathy, coagulation - international
on-chronic liver failure (ACLF) that can contribute normalized ratio (INR), blood circulation - use of
to the HRS development and cause a sharp dete- vasopressors (dopamine), lungs - SpO?/FiO? [8].

rioration of the liver function in patients with cirrho- Comparison of normally distributed continuous
sis. This condition is becoming more often recog- variables was performed by Student's t-test or
nized fulminant hepatitis caused by secondary or ANOVA. Comparison of non-normally distributed
extra hepatic causative factors, precipitating factors continuous variables was made by Mann-Whitney
(PF), such as infections that lead to dysfunction of (U) or Kruskal-Wallis tests. Categorical variables
the target organs. The number of studies in this area were expressed as numbers and percentages and
is rather limited, but this gap has to be filled. were compared with each other using the chi-

square test (x2) or Fisher's exact test. All statisti-
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cal studies were processed by the statistical
package SPSS, version 23.0. A p-value of less
than 0.05 for all studies was found to be statisti-
cally significant.

Results and discussion
The baseline clinical characteristics of the par-

ticipants with decompensated ALC are shown in
Table 1. The general bacterial infections were
more common in group 1 patients. As expected,
the incidence of HRS was almost twice higher in
group 2 than in group 1 that confirms the impor-
tant role of CP as an HRS precipitator.

Table 1.
Clinical and laboratory data of ALC patients

Group 1, ALC (n=82) Ggroup 2, ALC+CP
(n=83)

Age, years 42,34+12,57 44,28+11,82
Gender, male/female, n (%) 56/26 (68%/32%) 57/26 (68%/32%)
Asscites, n (%) 43 (52%) 56 (67%)*
Hepatic encephalopathy , n (%) 6 (7%) 16 (19%)*
Bacterial infections , n (%) 27 (32%) 41 (50%)*
Creatinine, (mg / dL) 0,85 +0,44 2,68+0,68*
Bilirubin (mg / dL) 2,52+0,94 2,61 +0,95
INR 1,57+0,57 1,55+0,63

Na serum, (mmol/l) 131,54+6,42 139,68+3,54*
Platelets, (x10%/L) 85,18+19,25 77,26+21,18*
MELD score 14,32+2,24 19,21+3,17*
Child-Pugh scale 7,52+1,93 8,47+1,92*
Incidence of HRS within 14 days of inpatient onset, n (%) 13 (16%) 22 (27%)*

Note: * -the difference is statistically significant compared to group 1

Table. 2.
The structure of precipitating factors in examined ALC patients
Infectious complications Share in the structure infectious complications,n=67 Share in the general ALC cohort, n = 165
Absolute no % (%; 95 % ClI)
Spontaneous bacterial peritonitis 6 8,9 4,0 (4,0-21,5)
Urinary tract infections 24 35,8 16,0 (14,4-27,9)
Pneumonia 16 23,9 10,7 (10,5-22,7)
Sepsis 1 1,5 0,7 (0-3,6)
Bacteremia 6 8,9 4,0 (7,7-38,6)
Erysipelas 4 5,9 2,7 (0,7-6,6)
Other 10 14,9 6,7 (3,7-12,7)

The structure of infectious complications estab-
lished as precipitating factors in the patients is
shown in the Table 2.

The spectrum of the most frequent bacterial
complications in the examined patients was typi-
cal for ALC and included urinary tract infection
(CP) in 16.0% of cases (95% Cl 14.4-27.9),
pneumonia in 16.7% of cases (95% CI 10.5-
22.7), bacteremia in 4.0% of cases (95% CI 7.7-
38.6), and skin infections (erysipelas) in 2.7% of
cases (95% CI 0.7-6.6). Other infections were less
common (6.7%): pulmonary tuberculosis, lung ab-
scess, right leg abscess, osteomyelitis, bedsores.
SBP, taking into account all options, was found in
6 cases (10.5%, 95% CI 4.0-21.5). In group 2
there was a more severe course of ALC on the

Child-Pugh scale compared with group | (class B -
29.9%; class C - 70.1% against class B - 46.4%;
class C - 53, 6%), the differences were statistically
significant (x2 = 4.30, p = 0.038). In the group 2,
the lethal outcome in the hospital occurred in 6
(8.9%) cases. In the group 1 (n =83) 1 (1.2%) pa-
tient died, the differences were statistically signifi-
cant (p = 0.030).

Because many patients with HRS-1 meet
ACLF criteria, we investigated whether elevated
levels of inflammatory cytokines detected in HRS-
1 were potentially associated with concomitant
ACLF or with CP only. We classified patients with
HRS -1 according to the presence or absence of
ACLF. We found out that cytokine levels corre-

lated with the severity of ACLF (Table 3).
Table 3.

Comparison of markers of systemic inflammation and cytokines in plasma and urine in patients with HRS-1 associated with ACLF

CLIF-C-ACLF Il (n=82) CLIF-C-ACLF IlI-lV (n=83) P value
CRP (mg/dl) 3,52+1,23 3,78+1,24 0,855
Leucocites (><109/L) 6,52+1,84 7,56+1,89 0,400
Systemic inflammatory response 7 (32%) 7 (33%) 0,993
INF -y (pg/ml) 35,81+6,17 19,0845,14 0,582
IL - 6 (pg/ml) 45,36+5,78 56,44+7,21 0,207
IL - 8 (pg/ml) 44,5246,37 91,62+7,93 0,006*
TNF - a (pg/ml) 46,4145,67 49,3545,84 0,749
VEGF (pg/ml) 169,72+2,51 144,57+9,76 0,936
uMCP - 1 (pg/ml) 1624,32+8,39 1250,63+7,42 0,274
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The results of our study show that patients with
HRS-1 have systemic inflammation with an al-
tered cytokine profile compared with patients with
ALC without HRS and, most interestingly, with
HRS-2. The study also demonstrates that the sys-
temic inflammatory response in HRS-1 is not as-
sociated with the presence of bacterial infections,
concomitant ACLF or the intensity of renal dys-
function and is not normalized by improving renal
function through pharmacological therapy. Inter-
estingly, the intensity of the inflammatory re-
sponse correlates with renal function and patients
who have elevated levels of some inflammatory
markers, especially VEGF, are associated with
lack of HRS resolution and mortality.

In this study, a large number of patients with
cirrhosis and HRS-1 were examined for the pres-
ence of a systemic inflammatory response as-
sessed by a large number of inflammatory and
anti-inflammatory cytokines using multiplex tech-
nology. For comparison, a control group of pa-
tients with ALC without HRS was included. A
group of patients with ALC+HRS-2 was also stud-
ied. This type of HRS was chosen as a compari-
son group for HRS-1, because in both conditions
AKI has a prerenal origin, but the main pathoge-
netic cause is very different. While the decrease in
blood flow is the cause of renal hypoperfusion in
the hypovolemic variant of HRS-2, renal dysfunc-
tion in HRS-1 is associated with opposite features
of blood circulation, and namely with pronounced
vasodilation, especially in splanchnic circulation [2
, 4]. The results of this study clearly show that with
the development of decompensated cirrhosis to
HRS, there is a progressive increase in inflamma-
tory status with significantly elevated levels of
some potent inflammatory cytokines. Previous
studies have shown that plasma levels of inflam-
matory cytokines increase significantly in decom-
pensated cirrhosis compared with compensated
[8]. It is not known whether this inflammatory driv-
ing force is the cause or consequence of liver dis-
ease progression. Our data confirm that this in-
flammatory status due to decompensated cirrho-
sis increases even more as the disease pro-
gresses to HRS, which is considered one of the
last stages of cirrhosis due to its high mortality.
Our data are thus consistent with the recently

proposed theory of systemic inflammation, which
causes complications of cirrhosis [6]. Two pieces
of evidence suggest that elevated inflammatory
status is not associated with ACLF but with CP.
First, plasma cytokine levels in patients with HRS
but without ACLF did not differ significantly from
those in patients with HRS and ACLF. Moreover,
cytokine levels were largely unrelated to the ACLF
class. On the other hand, the cytokine profile in
patients with HRS was markedly different from the
profile of patients with ACLF and HRS-2, suggest-
ing that the cytokine profile is mainly associated
with HRS and not with ACLF. However, these
findings should be taken with caution due to the
relatively low number of patients included in our
work. Further research is needed to try to deter-
mine whether systemic inflammation is caused by
hepatorenal syndrome "per se" or ACLF, or both.

Conclusions

The results of the present study confirm the
role of chronic pyelonephritis as one of the major
precipitating factors of hepatorenal syndrome in-
cidence in patients with alcoholic liver cirrhosis.
This fact should be considered while choosing the
treatment plan for these patients.
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Pedhepat
XPOHIYHUM NIENOHEDPUT AK NPELMITYIOUNN GAKTOP MEMATOPEHAIIBHOIMO CUHOPOMY Y XBOPUX HA

ANKOrOJIbHUN LIPO3 MEYIHKA

PycHak I.T., Cnneka H.O., AkeHTbeB C.O., Anb Canama M.B.O., PoiHcbkuii O.0.
Knio4yoBi cnoBa: XpoHiYHWI NienoHedpuT, renaTtopeHanbHUn CUHOPOM, ankorofbHUI LMPO3 NEYiHKK.

BcTyn. Binbuwictbe cnpob OLiHUTU HUPKOBY HELOCTATHICTb NPV ankorofibHOMY LIMPO3i NediHku goci 6ynu
30CepemXeHi Ha roCTPOMY YPaXKEeHHI HUPOK, Ta renaTopeHarnibHOMy CMHAPOMI 3okpema. OaHak, goci € obme-
YXEHVMW OaHi NPO NOLLMPEHICTb Ta KNiHIMHUIA BMNAMB XPOHIYHOT XBOPOOU HUPOK Npu UmMposi. 3aBaaHHs. Lle go-
CRiIKEHHSA Mano Ha MeTi OLHUTWN BNMB XPOHIYHOrO NiENOHEMPUTY Ha YaCTOTY BUHUKHEHHS renaTopeHarnb-
HOro CUMHAPOMY Yy MauiEHTIB 3 anKkororibHMM LMPO30M nediHkn. Matepian i metoan. Y pgocnigkeHHs 6yno
BKIMOYeHO 165 nauieHTiB 3 HEKOMNEHCOBAHMM ankorofnbHUM LIMPO30M MEYiHKN Ta CYNYyTHIM XPOHIYHUM nieno-
HedpuToM. BoHn Bynu posgineHi Ha ABi rpynu 3a HasiBHICTIO abo BiOCYTHICTIO XPOHIYHOro nienoHedpuTy:
royna 1 - nMwe ankoronbHUM UMPO3 NevdiHkn (n = 82), rpyna 2 — ankoronbHUA LUPO3 MEYiHKN + XPOHIYHWIA
nienoHedput (n = 83). Pesynbratun. 3aranbHi 6akTepianbHi iHdekuii Oynu 6inblw NOWMPEeHNMN y NauieHTiB
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rpynun 1. CnekTp HanyacTiwmx 6akTepianbHUX yCKNagHeHb y 06CTexeHnx xBopux 6yB TpaguuiiHum ans an-
KOronbHOro LMpo3y nediHku - iHgekuia cevoBmBigHux wnsxis 16,0% (95% posipumn iHTepsan 14,4-27,9),
nHeBMOHiss 16,7% (95% posipunn iHTepan 10,5-22,7), 6aktepiemis 4,0% (95 % posipuwn iHTepsan 7,7-
38,6), wkipHi iHdekuii (bewmnxa) 2,7% (95% posipunii iHTepBan 0,7-6,6). IHWI iHdekuii 3ycTpivanuca pigwe
(6,7%): Ty6epkynbo3 nereHb, abcuec nerexi, abcuec NpaBoi HWKHBOI KiHLiBKW, OCTEOMIENIT, nponexHi. Cno-
HTaHHWI BakTepianbHWMIN NEepPUTOHIT, BPaxoByO4YM BCi BapiaHTun, OyB BusiBneHun y 6 sunagkax (10,5%, 95%
Aosipuni iHTepsan 4,0-21,5). Ak i ovikyBanoch, YacToTa renatopeHanbHOro CUHAPOMY NpoTsarom 14 gHiB Big
noyvaTKy CTauioHapHOro nikyBaHHA Gyna Mamxke BABIYI BULLOK Y rpyni 2 - 22 Bunagku (27%), HixX y rpyni 2 -
13 Bunagkie (16%). Y 2 rpyni cnoctepiraBca 6inblw Baxkkmn nepebir ALM 3a wkanoto Yanng-Neo nopiBHAHO
3 rpynoto | (knac B - 29,9%; knac C - 70,1% npotu knacy B - 46,4%; knac C - 53, 6%), piaHuui 6ynu ctatuc-
TMYHO 3Haudywmmm (x2 = 4,30, p = 0,038). Y nauieHTiB 2 rpynu netanbHU pe3ynbTaT Y MikapHi ctaBcs y 6
(8,9%) Bunagkax. BucHoBku: PesynbTati LbOro JOCAIMKEHHA NiATBEPAXYIOTb POfb XPOHIYHOro nienoHed-
pUTY SIK OAHOIO 3 OCHOBHUX (DAKTOPIB, LLO CNPUYMHAIOTE MOLIMPEHICTL renatopeHarbHOro CMHAPOMY Yy nadi-
EHTIB 3 ankoronbHUM LMpPO30oM nediHku. Llen dakT cnig BpaxoByBaTu nig Yac Bubopy nnaHy nikyBaHHA Ans
LMX nauieHTiB.

Pedhepart
XPOHUYECKUM MUENTOHE®PUT KAK MPELIMNMNTUPYIOLWNM GAKTOP MTENATOPEHANBHOIO CUHOPOMA Y BEOJbHbLIX C
ANKOIrOJIbHbIM LIMPPO30OM MEYEHW
PycHak W.T., Cnueka H.A., AkeHTbeB C.A., Anb Canama M.B.O., PoBuHckuii A.A.
KnoueBble cnosa: XpOHI/NeCKI/IVI nmen0He¢)pMT, Fel‘laTOpEHaﬂbeIVI CUHOPOM, anKkoronbHbIN LMPPO3 NneyeHu.

BeegeHne. BonNbLUMHCTBO NOMbLITOK OLLEHUTL MNOYEYHYH HEAOCTATOYHOCTb MPY asnKorosibHOM LMppo3e ne-
YeHW [0 cux nop OblNn cocpeaoToYeHbl HAa OCTPOM MOBPEXAEHUN MOYEK U renatopeHanbHOM CUHAPOME B
yacTHocTu. OgHaKko, 4O CUX MOP OrpaHMYeHbl JAaHHbIE O PAaCNpPOCTPAHEHHOCTU U KITMHUYECKOM BIIMSHUM XPO-
HMYyeckomn 6onesHu noyek npu uuppose. Llenbio aToro nccnenoBaHms ObINO OLEHNUTb BIUSIHUE XPOHUYECKOTO
nnenoHedpuTa Ha 4acToTy BO3HUKHOBEHWSI renaTtopeHarnibHOro CMHAPOMAa Yy MauUEeHTOB C arKorosfbHbIM
unppo3om neyveHn. Matepman n metogbl. B uccrnegosaHue 6bino BkMOYEHO 165 nauMeHTOB ¢ AeKOMNEeHcH-
POBaHHbIM ANKOrofibHbIM LMPPO30OM MEYEHN U CONYTCTBYHOLLMM XPOHUYECKMM nuenoHedppuTom. OHM Obinu
pasgeneHbl Ha ABE rpynmbl MO HANMMYUIO UM OTCYTCTBMKO XPOHUYECKOro nuenoHedpuTta: rpynna 1 - TonbKo
ankoronbHbIN LMPPO3 neyeHn (n = 82), rpynna 2 - ankorofibHbIA LMPPO3 NeYeHn + XPOHUYECKUn nuernoHed-
puT (n = 83). PesdynbTtathl. Obwne HakTepmanbHble nHeKLMn 6binm 6onee pacnpocTpaHEeHHbIMU Y NauneH-
ToB rpynnbl 1. CnekTp YacTbix BakTepuanbHbIX OCNOXHEHWUA Y 06cneaoBaHHbIX 6ONbHbIX OblN TpPagULMOH-
HbIM A7l anKOronbHOro LMppo3a nevyeHn - nHgekuns modeBbiBoasawmx nyten 16,0% (95% pnoseputenbHbin
nHtepsan 14,4-27,9), nHeBmoHus 16,7 % (95% poBeputensHbli MHTepBan 10,5-22,7), 6aktepnemuns 4,0%
(95% OW 7,7-38,6), koxHble uHekunm (poxa) 2,7% (95% poseputensHbin MHTepsan 0,7-6 6). Opyrue wH-
dekuum BcTpeyanuck pexe (6,7%): Tydepkynes nerkmx, abcuecc nerkoro, abcuecc NnpaBon HUXKHEN KOHEY-
HOCTWU, OCTEOMMENMT, NPONEXHN. CNOHTaHHbIA DakTepunanbHbIN NEPUTOHUT, YYUTbIBAS BCE BapuaHTbl, Obin
o6HapyxeH B 6 cny4dasax (10,5%, 95% poBeputenesHbii nHtepean 4,0-21,5). Kak 1 oxuganocb, YactoTa re-
naTtopeHanbHOro cMHapoma B TedyeHuve 14 gHen OT Hayarna CTauMOoHapHOro neyeHusl Oblna no4vtyu BOBOE
BbiLe B rpynne 2 - 22 cniyqas (27%), 4em B rpynne 2 - 13 cnyyaes (16%). Bo 2 rpynne Habnioganca 6onee
TSDKENoe TeYEHUE arnkorosibHOro uupposa neveHun no weane Yamng-Neto no cpaeHeHuto ¢ rpynnon | (knacc
B - 29,9%; knacc C - 70,1% npoTuB knacca B - 46,4%; knacc C - 53, 6%) , pazHuupbl Obinn CTaTUCTUHECKM
3HauMmbIMK (X2 = 4,30, p = 0,038). Y naumneHTOB 2 rpynnbl netanbHbIn ncxod B 6onbHMLE npousowen B 6
(8,9%) cnyyasax. BeiBoabl: Pe3ynbTaTbl 9TOro uccnegoBaHus NoaTBEPXAAlT poflb XPOHUYECKOro Mueno-
Hebp1Ta Kak OOHOrO M3 OCHOBHBIX (DAKTOPOB, BbI3bIBAKLLUX pacnpOCTPaHEHHOCTb renaTtopeHasnbHOro CuH-
OpOMa y NauMEeHTOB C anKorofibHbIM LMPPO30M MeveHn. ATOT ghakT crieayeT yumTbiBaTh Npy BeIGOpe nnaHa
nevyeHus ons aTuxX NaumMeHToB.

Tom 21, Bunyck 3 (75) 103



