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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The purpose of this paper is to analyses the cases with
cardiorenal syndrome, and the ratio of cardiovascular disease
and COVID-19. Prospective methods were used to conduct
this research, including the period (January 2020-December
2021). Cases of patients treated at the Nephrology Clinic at
the University Clinical Center of Kosovo (UCCK) have been
studied. The categorical variables were analyzed with the X2
test and the Fisher exact test. The study included 120 patients
with acute renal disease treated at the Nephrology Clinic at
the University Clinical Center of Kosovo (UCCK), of which
46 (38.3%) female and 74 (61.6%) male. Of the 120 patients
included in the study 4 were 18-34 years old, 8 were 35-49
years old, 30 were 50-64 years old, and 78 were> 65 years old.
There is a strong link between cardiorenal syndrome and age.
Regarding cardiorenal syndrome and its association with other
diseases in this prospective study were found these concomitant
diseases such as: diabetes mellitus type 2, secondary anemia,
hypothyroidism, hyperparathyroidism, pneumonia, sepsis,
ascites, mesenteric tumor, hyperkalemia, and Covid-19
Infection. There is a strong link between cardiorenal syndrome
and COVID-19 Infection. In recent decades various studies have
been done against the definition of cardiorenal syndrome, the
understanding of pathophysiology, the use of new biomarkers
that represent a new dimension in the diagnostic algorithm, and
the difficulties in treating this syndrome.

Key words. Cardiorenal syndrome, acute renal impairment
(ACI), heart failure (HF), COVID-19.

Introduction.

A spate of pneumonia cases with no known etiology surfaced
in Wuhan around the end of 2019 (Hubei, China). A few weeks
later, in January 2020, deep sequencing analysis of lower
respiratory tract samples discovered a novel virus causing severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) as the
etiological culprit for that noted pneumonia cluster.

On February 11th, 2020, the World Health Organization
(WHO) Director-General, Dr. Tedros Adhanom Ghebreyesus,
named the disease caused by the SARS-CoV-2 as “COVID-19”,
and by March 11th, 2020, when the number of countries
involved was 114, with more than 118,000 cases and over 4000
deaths, the WHO declared the pandemic status [1].

The CoVs are genotypically and serologically detached
into four subfamilies: a, B, v, and 8-CoVs. a and  -CoVs are
responsible for human CoV infections. SARS coronavirus
(SARS-CoV) and MERS coronavirus (MERS-CoV) are
members of f-CoVs [2]. SARS-CoV-2 belongs to the lineage B
(Sarbecovirus) of B-CoVs [3].

Similar to SARS-CoV, human angiotensin-converting enzyme
2 (ACE2) is a functional receptor that SARS-CoV-2 has hijacked
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for cell entrance [4]. ACE2 is a type I membrane protein mostly
linked to cardiovascular disorders and is expressed in the lung,
heart, kidneys, and intestines [5]. According to recent research,
COVID-19 is a multisystemic inflammatory vasculopathy
focusing on endothelial dysfunction, which directly and
indirectly results in issues with the heart and kidneys.
Significant COVID-19 problems are more likely to develop
when underlying comorbidities such as hypertension, diabetes,
obesity, smoking, and cardiovascular illnesses are present.

This is one of the factors contributing to the greater mortality
and morbidity rates associated with COVID-19 infection in
the older population, who have a higher prevalence of chronic
comorbidities [6].

Up to 20-30% of COVID-19 patients who are hospitalized
show evidence of myocardial involvement manifested by
elevated troponin levels. Myocardial injury can occur through
several different pathways, such as Type 1 or Type 2 myocardial
infarction, myocarditis, vasculitis, or other mechanisms
involving inflammation, thrombosis, and/or stress. If there is
persistent inflammation or fibrosis, there may be a significant
scale depending on the type of cardiac injury. Early detection
and care may enhance long-term outcomes if the degree and
distribution of fibrosis result in electrophysiologic abnormalities
that increase the risk of atrial fibrillation and ventricular
arrhythmias [7].

The theorized pathways for kidney damage once SARS-
CoV-2 enters the bloodstream include sepsis, cytokine storm,
and direct cellular injury. Nearly a hundred times more ACE2
is expressed in kidney tubules than in lungs. If this is supported
by the SARS-higher CoV-2's binding affinity to ACE2 than the
SARS-CoV, it may help to explain and explain the observed
differences between the two infections in terms of a direct viral
attack on the kidney. Other elements that could harm kidney
function include the presence of hemodynamic instability and
concurrent medications that could have an imunoallergic or
tubular-specific toxic effect [8].

The condition of the heart and kidneys, in which acute or
chronic malfunction in one organ may lead to acute or chronic
dysfunction in the other, is known as cardiorenal syndrome
(CRS). Five subcategories of various syndromes were
categorized and identified. Acute CRS (type 1) is characterized
by an acute worsening in cardiac function (AHF-ACS), leading
to kidney injury or dysfunction. Chronic abnormalities in
cardiac function (CHF-CHD) resulting from kidney damage or
malfunction are referred to as chronic cardio-renal syndrome
(type 2). Acute kidney injury (AKI) leading to heart injury or
dysfunction, is known as acute reno-cardiac syndrome (type 3).
Chronic renal disease leading to heart injury, disease, and/or
dysfunction is known as chronic reno-cardiac syndrome (type
4). Finally, systemic diseases that simultaneously injure and/or
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cause renal and cardiac malfunction are known as secondary
CRS (type 5) [9].

Type 1 CRS refers to AKI caused on by direct cardiac injury
or cardiac dysfunction caused by Acute distress respiratory
syndrome (ARDS) itself. On the other hand, type 5 CRS's
pathophysiology is defined by the onset of heart and kidney
damage caused by the systemic effects of inflammation. From
a microvascular perspective, the cytokines released as a result
of systemic inflammation, increased vascular permeability
as a result of endothelial activation, the development of
renovascular microthrombi, intravascular fluid depletion or,
conversely, venous congestion as a result of volume overload,
and an excessive amount of vasoactive or fluid therapy could all
be factors in the decline in kidney function [6].

The aim of this research is: analysis of cases with cardiorenal
syndrome, the ratio of kidney diseases to heart diseases, the
ratio of cardiovascular disease and COVID-19, identification
of the average age of patients, the ratio of the occurrence of
cardiorenal syndrome between the two sexes, association of
cardiorenal syndrome with concomitant diseases and mortality
in cardiorenal syndrome.

Purpose of the paper.

The purpose of this paper is to analyse cases with cardiorenal
syndrome, the ratio of kidney diseases to heart diseases, the
ratio of cardiovascular disease and COVID-19, identification
of the average age of patients, the ratio of the occurrence of
cardiorenal syndrome between the two sexes, association of
cardiorenal syndrome with concomitant diseases and mortality
in cardiorenal syndrome.

Materials and Methods.

We conducted a prospective cohort study, period from
January 2020 to December 2021. 120 patients with cardiorenal
syndrome treated in the nephrology clinic of UCCK were
studied, 41 of them confirmed with a positive COVID -19 test
through the polymerase chain reaction (PCR). Cardiac and renal
echodopler, other complementary biochemical and radiological
methods for staging renal and cardiac disease were performed.

PCR test for COVID-19. This study was carried out in
accordance with the Helsinki Declaration Principles. The
confidentiality of patients is maintained according to ethical
rules. The ethical committee of the Faculty of Medicine of the
University of Prishtina approved this study on 10.05.2022 by
the decision letter with nr. 4434. 120 patients, 74 were men and
46 were women, aged 18-87 years, were included.

The paper was written in Microsoft Word, while the Microsoft
Excel program was used for grouping, processing, and
calculating statistical parameters. The categorical variables
were analyzed with the X2 test, the Fisher exact test. Data are
presented through tables, figures, and comments.

Results and Discussion.

The study included 120 patients with acute renal disease
treated at the Nephrology Clinic at the University Clinical
Center of Kosovo (UCCK), of whom 46 (38.3%) were women
and 74 (61.6%) were men ( Figure 1).

From the presentation of the ratio between the two sexes, it is
seen that men are more affected by cardiorenal syndrome. Of
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Figure 1. Men/women ratio of patients in the study.
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Figure 2. Distribution of patients by age groups.

Figure 3. Presentation of heart disease in patients with acute renal
impairment (AKI) treated at the Nephrology Clinic at the University
Clinical Center of Kosovo (UCCK).

the 120 patients included in the study, 4 were 18-34 years old,
8 were 35-49 years old, 30 were 50-64 years old, and 78 were
> 65 years old (Figure 2). The average age of the patients in the
study was 67.5 years old.

There is a strong link between cardiorenal syndrome and age.
As can be seen in the figure, with increasing age, the frequency
of cardiorenal syndrome increases with a higher prevalence in
the age group> 65 years (Figure 2).

In this research were analyzed cases with acute renal
impairment (AKI) who also had diagnoses of cardiac diseases



such as: hypertrophic cardiomyopathy (CMP), dilated
cardiomyopathy, restrictive  cardiomyopathy, ischemic
cardiomyopathy, mitral valve stenosis, aortal valve stenosis,
atrial fibrillation, atrioventricular block (AV), acute coronary
syndrome, myocardial infarction (IM), hypertension (Table 1
and Figure 3).

Hypertension is present in about 70% of patients treated with
kidney disease in this study. Regarding cardiorenal syndrome
and its connection with other diseases in this prospective
study, these concomitant diseases have been found as:
diabetes mellitus type 2, secondary anemia, hypothyroidism,
hyperparathyroidism, pneumonia, sepsis, ascites, mesenteric
tumor, hyperkalemia and Covid 19 (Figure 4).

It is worth noting that in addition to the traditional causes of
kidney disease, during the period January 2020 to December
2021, patients with chronic kidney disease after infection with
the SARS-Cov-2 virus causing the COVID-19 pandemic,
exacerbated the disease in need of hospitalization.

The chi-square statistic is 2.8202. The p-value is 0.093084.
Not significant at p<0.05. The chi-square statistic with Yates
correction is 2.0376. The p-value is 0.153451. Not significant
at p<0.05 (Table 2)

Of the 120 patients who participated in this study, 28 of them
ended up with lethality, so the mortality was 23.3% (Figure 5).

Cardiorenal syndrome is aterm thatincludes pathophysiological
interactions in patients with renal and cardiac dysfunction. In
patients with acute heart failure, worsening of renal function is
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Figure 4. Association of cardiorenal syndrome with concomitant
diseases.
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Figure 5. Representation of mortality in cardiorenal syndrome.
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Table 1. Presentation of cardiac diseases in patients with acute renal
impairment (ACI).
CARDIORENAL SYNDROME
Renal diseases Cardiac diseases

Hypertension, CMP hypertension,
post IM, hypotension, atrial
fibrillation, acute coronary
syndrome.

Hypertension, dilated CMP,
hypertensive CMP, restrictive
CMP, mitral valve stenosis,

aortic valve stenosis, atrial
fibrillation, post IM, ascending
aortic dilatation, acute coronary
syndrome, AV block.

Acute kidney injury (AKI)

Table 2. Men/women tabular ratio of patients in the study.

with without Marginal Row
COVID-19 COVID-19 Totals
Male 25(33.7)[0.9] 49 (66.2) [0.18] 74
Female 16 (34.7) [1.45] 30 (65.3) [0.29] 46
Marginal 79 120 (Grand
Column Totals Total)

common with an incidence of about 40% of patients. Anemia
is present in over 1/3 of cases with CRS, where the triad of
heart failure, renal insufficiency, and anemia form cardio-renal-
anemia syndrome. Anemia is quite common in patients with
CRS and comes mainly as a result of decreased erythropoietin
secretion [10].

Compared to a study done in the intensive care unit at Al Ameen
Medical College Hospital of India with 100 cases for the period
December 2016-June 2018, 74% of patients were men, 26%
were women. Regarding the age of the patients, over 30% were
aged 51-60 years, with a mean age of 55 years old. Risk factors
for developing cardiorenal syndrome include hypertension
(75%), type 2 diabetes mellitus (44%), and dyslipidemia (30%).

Anemia was present in 40% of cases. Patients with
decompensated acute heart failure developed acute renal failure
in 47% of cases. The mortality of patients in this study was 7%.
These results are consistent with our research in terms of gender
and age. The large number of cases with COVID-19 positive (41
cases) increase mortality in our research, by 23.3%, reasoning
with the presence of COVID-19 positive infection [1,6,8].

Conclusion.

Renal impairment is one of the most significant comorbidity
in heart failure, where a decrease in GFR is an indicator of
complications and cardiovascular mortality. In recent decades,
various studies have been conducted against the definition of
cardiorenal syndrome, understanding of pathophysiology,
the use of new biomarkers that represent a new dimension in
the diagnostic algorithm and evaluation of heart failure with
impaired renal function, and provides prognostic value for the
syndrome cardiorespiratory.

The nature of the lesion in cardiorenal syndrome is quite
heterogeneous, as it is sometimes quite difficult to identify
between types. Management strategies include discontinuation
of nephrotoxic agents (NSAIDs, aminoglycosides, radiocontrast



agents) attempts to maintain euvolemia, diuretics, vasodilators,
inotropic drugs, and RRT. COVID-19 positive increase
morbidity and mortality of this category of patients.
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