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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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: α, β, γ, and δ-CoVs. α and β -CoVs are 
responsible for human CoV infections. SARS coronavirus 
(SARS-CoV) and MERS coronavirus (MERS-CoV) are 
members of β-CoVs [2]. SARS-CoV-2 belongs to the lineage B 
(Sarbecovirus) of β-CoVs [3].

Similar to SARS-CoV, human angiotensin-converting enzyme 
2 (ACE2) is a functional receptor that SARS-CoV-2 has hijacked 

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 

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 

Figure 1. Men/women ratio of patients in the study.

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).
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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 a term that includes pathophysiological 
interactions in patients with renal and cardiac dysfunction. In 
patients with acute heart failure, worsening of renal function is 

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 

Figure 4. Association of cardiorenal syndrome with concomitant 
diseases.

Figure 5. Representation of mortality in cardiorenal syndrome.

CARDIORENAL SYNDROME
Renal diseases Cardiac diseases

Acute kidney injury (AKI)

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.

Table 1. Presentation of cardiac diseases in patients with acute renal 
impairment (ACI).

 with 
COVID-19

without 
COVID-19

Marginal Row 
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 
Column Totals 41  79 120 (Grand 

Total)

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