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ABSTRACT

Objetive: to determine the rate of mortality of cases with chronic kidney disease and its risk factors admitted 
to hospital with COVID-19 in Almaty City, Kazakhstan. 
Method: patients with coronavirus infections who were hospitalized at a hospital in the Kazakhstani Almaty 
region from June 2020 until June 2022 are included in the retrospective analysis. The Unified National 
Electronic Healthcare System (UNEHS) provided the database extraction. Individuals were considered eligible 
if they had been admitted to the hospital with the primary diagnoses of U07.1 (COVID-19, detected virus) 
and U07.2. 
Conclusions: in Almaty, Kazakhstan, hospitalization outcomes for coronavirus patients with and without 
chronic kidney disease were assessed in this study. Analysis was done on the impact of comorbidities and 
sociodemographic characteristics on mortality. While there are many ways to prevent and manage chronic 
kidney disease (CKD), coexisting medical diseases, particularly viruses that cause pandemics, might complicate 
matters. Thus, to prevent unplanned infectious disease outbreaks, a thorough disease management plan 
must be established.

Keywords: Chronic Kidney Disease; Mortality; Immunity; Haemodialysis; SARS–Cov–2.

RESUMEN

Objetivo: demostrar la tasa de mortalidad de los casos con enfermedad renal crónica y sus factores de riesgo 
ingresados en el hospital con COVID-19 en la ciudad de Almaty, Kazajstán. 
Método: se incluyen en el análisis retrospectivo los pacientes con infecciones por coronavirus que fueron 
hospitalizados en un hospital de la región kazaja de Almaty desde junio de 2020 hasta junio de 2022. El 
Sistema Nacional Unificado de Atención Médica Electrónica (UNEHS) proporcionó la extracción de la base de 
datos. Los individuos se consideraron elegibles si habían sido ingresados en el hospital con los diagnósticos 
primarios de U07.1 (COVID-19, virus detectado) y U07.2. 
Conclusiones: en Almaty, Kazajistán, se evaluaron en este estudio los resultados de la hospitalización de 
pacientes con coronavirus con y sin enfermedad renal crónica. Se analizó el impacto de las comorbilidades 
y las características sociodemográficas en la mortalidad. Aunque hay muchas formas de prevenir y tratar la 
enfermedad renal crónica (ERC), las enfermedades médicas coexistentes, en particular los virus que causan 
pandemias, pueden complicar las cosas. Por lo tanto, para prevenir brotes imprevistos de enfermedades 
infecciosas, debe establecerse un plan exhaustivo de gestión de la enfermedad.

Palabras clave: Enfermedad Renal Crónica; Mortalidad; Inmunidad; Hemodiálisis; SARS-Cov-2.
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INTRODUCTION
Age is a major predictor of CKD, with approximately 38 % of patients being over 65. The adaptive and 

innate immune systems’ typical response is compromised in patients with chronic kidney disease (CKD). As 
a result, viral infections and chronic concomitant illnesses are more common in this patient cohort. The 
COVID-19 pandemic changed CKD patients’ morbidity and mortality rates. According to the study, those with 
renal impairment were more likely than those without CKD to experience worse results from a coronavirus 
infection. This study looks into the in-hospital mortality of coronavirus-positive CKD patients in Almaty, 
Kazakhstan.(1)

The prevalence of chronic kidney disease, which frequently goes undiagnosed by cases and medical 
personnel, ranges between 8 % and 16 % worldwide.(1,2,3) The most common causes of chronic kidney disease 
mentioned globally are hypertension and/or diabetes, but many developing countries in Asia and sub-Saharan 
Africa also have high rates of infection, glomerulonephritis, and environmental exposures (like air pesticides, 
herbal medicines, and pollution). Genetic risk factors may also have an impact on chronic kidney disease 
risk. People with African heritage, but not those with European ancestry, are more likely to have the sickle 
cell trait and to carry the two APOL1 risk alleles.(4)

The majority of the time, chronic kidney disease is only identified by chance or by regular testing with urine 
and serum chemistry profiles. Less common symptoms that individuals may have include gross hematuria, 
“foamy urine” (an indicator of albuminuria), flank pain, nocturia, and decreased urine production.(5) Dyspnea, 
peripheral edoema, low appetite, exhaustion, vomiting, nausea, metallic taste, unintentional weight loss, 
pruritus, and changes in mental status are other symptoms that cases with severe chronic kidney disease 
may encounter.(6)

The highly contagious condition known as coronavirus disease 2019 (COVID-19) is caused by the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). COVID-19 has had a devastating effect on the world, 
killing almost 6 million people. When the first instances of this primarily respiratory viral infection were 
identified in Wuhan, Hubei Province, China, towards the end of December 2019, SARS-CoV-2 rapidly spread 
throughout the world. On March 11, 2020, the World Health Organisation (WHO) had no choice but designate 
it a global pandemic due to this.(7)

A cytokine storm caused by infection by a virus, which results in a prothrombotic state and systemic 
inflammation, is thought to be the pathogenesis of COVID-19, which is characterised by an excess of 
inflammatory cytokines.(7) This raises questions concerning the clinical outcomes and prognosis of cases 
who are receiving immunosuppressive medication and have preexisting comorbidities such as end-stage 
kidney disease, CKD, and kidney transplant recipients.(8) Patients with SARS-CoV-2 infection also experience 
difficulties with other organs, like kidney dysfunction that results in acute kidney injury (AKI), in addition to 
lung involvement.(9,10)

Research aim
The objective of our research is to determine the death rate and risk variables associated with chronic 

renal disease in patients admitted to hospitals in Almaty City, Kazakhstan, who have COVID-19. 

Literature review
Epidemiology

Coronaviruses (CoVs) are positive-sense, single-stranded RNA viruses that are enfolded and range in size 
from 60 to 140 nm, or 100 times smaller than a typical human cell. Under the electron microscope, the surface 
outgrowths’ spike-like appearance gave rise to the term coronavirus. These viruses can infect mammals, 
including humans and birds, and cause diseases of the respiratory, nervous, hepatic, and gastrointestinal 
systems. There are six CoVs known to be pathogenic.(11) The four genera of the CoVs are α-, β-, γ-, and 
δ-CoVs. While the α- and β-CoVs can infect mammals, they typically impact birds.(12) These deadly CoVs 
periodically appear in various locations.(13) The same functional receptor as SARS-CoV, angiotensin-converting 
enzyme 2 (ACE2), appears to be the route through which SARS-CoV-2 penetrates host cells.(14)

Pathogenesis
The SARS-CoV-2 strain of the CoV was discovered in Wuhan cases who had unexplained pneumonia and 

were isolated from their lower respiratory tracts. Healthcare facilities and community areas have shown 
SARS-CoV-2 transfer from one person to another, especially among individuals in close quarters.(15) Infection 
can happen when a person touches a contaminated surface and introduces virus-carrying droplets to their 
lips, eyes, or nose. SARS-CoV and MERS-CoV can both infect the human gastrointestinal tract, and SARS-CoV 
has been observed to have the potential to spread via faeces to humans.(15,16,17)

The upper airways’ epithelial cells, including those lining the bronchi and nasal passages, are the ones 
that SARS-CoV-2 primarily targets for infection.(18) By slicing activating the S protein and ACE2, the type II 
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transmembrane serine protease (TMPRSS2), which is present on the host cell in a superficial manner, promotes 
viral uptake. SARS-CoV-2 entrance into host cells is mediated by activation of the S protein (figure 1).(18,19)

Figure 1. Acute respiratory distress of severe magnitude

Angiotensin- converting enzyme 2 (ACE2) receptor-binding viral structure S protein is the target of 
coronavirus 2; 2: type 2 transmembrane serine protease, a host cell, facilitates viral entry by activating 
the S protein and cleaving ACE2. ACE2 is angiotensin-converting enzyme 2; SARS-CoV-2 is the severe acute 
respiratory syndrome coronavirus 2; and TMPRSS2 is type 2 transmembrane serine protease.(22)

Depending on the variant that caused the symptoms, the median times for admission to the intensive care 
unit (ICU), mechanical ventilation, acute respiratory distress syndrome (ARDS), dyspnea, and admission at 
the hospital differed slightly. However, an examination of the order in which the events occurred indicates 
that the original virus’s median times were 7,0, 10,5, 8,0, 9,0, and 10,5 days, respectively. This lends more 
credence to the theory that severe CO is caused by an immunological response that is dysregulated (figure 
2, 3).(21)

Figure 2. Stages of SARS-CoV-2 infection, how they relate to clinical symptoms and found therapeutic treatments(23)
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Figure 3. Timeline of COVID-19, both mild and severe, and its relationship to the activity of the virus and symptoms(23)

Innate Immune Response
When host receptors detect pathogen-associated molecular patterns (PAMPs), the innate immune response 

is triggered. Small molecules known as PAMPs, including lipopolysaccharides, peptidoglycans, nucleic acids, and 
lipoteichoic acid, are present in a variety of patterns and, when recognized by the host, set off immunological 
cascades.(24) Pattern recognition receptors are the name given to the protein receptors in the host that recognize 
PAMPs.(25) Once engaged, these receptors initiate signaling cascades that stimulate other inflammasome 
complexes, such as the NOD-like receptor P3 inflammasome, and secrete proinflammatory cytokines, such 
as IL-18 and IL-1, in addition to releasing type III and type I interferons. The inflammasome pathway initiates 
the coagulation cascade and is also involved in the thrombotic events and coagulopathy observed in severe 
COVID-19 cases.(26)

Figure 4. The aetiology of infection by SARS-CoV-2 and the response of the immunity to it(23)
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In cases of necrosis, inflammation, or hypoxia, wounded or stressed host cells can still activate host cells 
even in the absence of microbial PAMPs. These are molecular patterns that are related to damage. Damage-
associated molecular pattern mechanisms and activated PAMPaid in virus eradication, but an overreaction 
to immunotherapy can upset the immune system’s equilibrium and exacerbate damage and inflammation by 
inducing a cytokine storm. For viral infections, these processes have previously been documented; however, 
SARS-CoV-2-specific comparable pathways have not yet been found.(27)

The increased frequency of reports of ARDS in individuals suffering from severe COVID-19 raised awareness 
of one proinflammatory cytokine, IL-6. Adaptive and innate immune responses are mediated by IL-6, a myokine 
that is both pro- and anti-inflammatory. Macrophages release IL-6 in response to PAMPs binding to receptors 
of the pattern recognition. A lot of attention was put on treating severe COVID-19 with antagonists of the IL-6 
receptor because it was shown that an increased IL-6 was linked to a bad prognosis. In severe COVID-19, clinical 
trials have indicated that inhibiting IL-6 may help to moderate overreactive immune responses.(28) from getting 
started and increases the likelihood of COVID-19 becoming severe or fatal (figure 4).(29)

An early innate immune response is critical to trigger the immune systems of T- and B-cells and terminate 
the infection at the mild-to-moderate stage or asymptomatic stage. Defective host immunity or immunological 
evasion by the virus (or both) can cause an insufficient or missing response of the innate immunity response, 
which prevents the adaptive immune system.

Diagnostic Testing in COVID-19
The usual diagnostic test is a nasopharyngeal swab for SARS-CoV-2 nucleic acid utilizing a real-time PCR 

technique.  The FDA in the USA has approved commercial PCR assays for the qualitative identification of the 
SARS-CoV-2 virus using samples taken from nasopharyngeal swabs as well as oropharyngeal, nasopharyngeal 
aspirates, anterior/mid-turbinate nasal swabs, bronchoalveolar lavage (BAL), and saliva.(30)

The variables that affect the sensitivity of PCR testing involve the specimen’s adequacy, the duration 
following exposure, and the material’s source. Nonetheless, the bulk of commercially available SARS-CoV-2 
PCR tests with FDA authorization have a specificity of about 100 % provided there is no chance of cross-
contamination during specimen preparation. SARS-CoV-2 antigen assays are less sensitive than molecular PCR 
testing, although they can be completed more quickly.(31)

Despite the large number of antibody tests that have been produced to date, serologic testing has limitations 
with respect to sensitivity and specificity. Additionally, the results of different tests may vary. The NIH guidelines 
advise against using serologic testing to identify the presence of acute SARS-CoV-2 infection. Additionally, 
they claimed that the evidence was insufficient to support either a recommendation for or against the use 
of serologic testing to evaluate immunity, even if it was utilized in guiding clinical choices about COVID-19 
vaccines and monoclonal antibodies.(32)

Clinical characteristics
Signs of SARS-CoV-2 infection may not be obvious. The most prevalent clinical signs are fatigue/tiredness 

(38,1 %), pyrexia (88,7 %), cough (67,8 %), dyspnea (18,6 %), sputum production (33,4 %), headache (13,6 
%), and sore throat (13,9 %). It was discovered that some people, in particular, had asymptomatic illnesses 
or were afebrile. The respiratory, gastrointestinal, neurologic, gastrointestinal (diarrhea, nausea, and 
vomiting), respiratory (cough, rhinorrhea, chest discomfort, sore throat, shortness of breath, and hemoptysis), 
musculoskeletal (myalgia), and gastrointestinal systems are among those that are affected.(33,34)

Complications
The majority of adult COVID-19 cases have a favorable outlook; however, those who are older than 60 or 

who have underlying chronic illnesses, such as lung disease, obesity, diabetes, or hypertensive heart disease, 
are more likely to feel a severe or critical illness as a result of COVID-19. Poor clinical outcomes and disease 
severity are strongly associated, and disease progression is more likely to be accelerated in older people. 
Additionally, the interval between the start of symptoms and mortality is shorter among cases who are older 
(> 65 years old). Immune systems may be compromised in newborns and the elderly, demanding special care 
(figure 5).(35,36)

Post-COVID-19 problems affect 10 to 20 percent of COVID-19 virus victims. 80-85 % of cases with post-
COVID-19 symptoms report continued symptoms after a year of follow-up, according to longitudinal studies.
(37,38,39) Post-COVID syndrome’s natural history and range of consequences are not well understood because of 
how recent it is. In contrast to cases with CKD who did not need renal replacement therapy or those who had 
undergone kidney or pancreas/kidney transplantation, those receiving maintenance dialysis showed a greater 
incidence of COVID-19. Patients with CKD were more at risk than those with type 2 diabetes or congestive heart 
failure.(40,41)
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 Figure 5. Summary of the coronavirus disease’s symptoms, systemic manifestations, and complications in 2019. 
Disseminated intravascular coagulation (DIC) is a condition similar to acute respiratory distress syndrome (ARDS)(22)

Manifestations of chronic kidney disease
If kidney damage happens gradually, signs and markers of chronic renal illness emerge progressively over 

time. Electrolyte imbalances, body waste accumulation, and fluid retention can all be consequences of kidney 
failure.(42) Kidney disease can produce anorexia, weakness, nausea, vomiting, and tiredness, depending on how 
severe it is. Sleep problems, approximately urinating, diminished mental clarity, bodily cramping, ankle and 
foot swelling. The signs and symptoms of hypertension include dry, itchy skin, shortness of breath, trouble 
controlling high blood pressure (hypertension), and chest pain if fluid builds up around the walls of the heart. 
The signs and symptoms of kidney illness are usually ambiguous.

Table 1. An overview of how uremia affects the innate and adaptive immune systems(44)

Disturbances in ESRD

Innate immunity
Pattern recognition receptors 
Signaling
Endocytic
Secreted 
Cells 
Neutrophils 
Monocytes  
Cytokines 
 
 
 
Complement 
Adaptive immunity
T lymphocytes

B lymphocytes 
Antigen-presenting cells

Down-regulated  
Up-regulated 
Up-regulated 

 
Decreased bactericidal abilities  

Hyporeactive 
increased levels brought on by dialysis treatments, reduced renal 

clearance, production mimicked by recurring infections, etc.
Ineffective production to prevent infections 

 
Activated 

 
Increased Th1/Th2 ratio 

Impaired activation  
Decreased cell count, preserved function 

Simulated (function altered)

Both the innate and the adaptive immune systems are impacted by chronic kidney disease. The innate 
system, which is propelled by dendritic antigen-presenting cells (APC), macrophages, and polymorphs, is 
a quick, reliable, and ubiquitous method of defense against pathogens. Activated T and B cells power the 
adaptive immune system that is antigen-specific and necessitates the identification of processed antigens. 
Table 1 displays a summary of immune system abnormalities.(43) Patients with chronic kidney disease are 
more likely to contract infections, develop malignancies linked to viruses, or have a reduced response to 
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vaccinations if the innate and adaptive immune systems are compromised. On the other hand, this group of 
individuals may potentially have an aberrant, heightened immune response that causes increased synthesis and 
impaired clearance of proinflammatory cytokines, which can result in inflammation and its aftereffects (such 
as atherosclerotic cardiovascular disease). Because of this, cases with COVID-19 infection and CKD appear to 
be at higher risk of hospitalization than those without chronic kidney disease (table 1).(44)

COVID-19 and chronic kidney disease
Both hospitalized and outpatient COVID-19 cases have an increased risk of developing AKI due to chronic 

kidney disease, and both conditions can advance to renal failure. The presence of an undetected chronic kidney 
disease before hospitalization may have contributed to the COVID-19 infection. The prevalence of chronic 
kidney disease is 11 % worldwide, and it is significantly greater in low-income continents like Africa, where it 
ranges from 13,9 % to 15,8 %.(45)

Those who survived COVID-19 may experience long-term kidney problems. 6 months after being hospitalized 
for COVID-19, a Chinese study found that the estimated glomerular filtration rate had decreased by 35 %. Even 
though there was no indication of AKI at the time of admission, 13 % of cases had decreased estimated glomerular 
filtration rates. After AKI, many cases’ creatinine levels return to normal, but the kidneys may not fully heal, 
raising the risk of chronic kidney disease over time.(46) In COVID-19, the progression of kidney disease is probably 
complex and may be triggered by ongoing inflammation, intrinsic tubular lesions, or inadequate repair. Due to 
the lack of KRT and higher costs associated with unfavorable outcomes, kidney failure necessitating dialysis 
increases mortality in the majority of cases with chronic kidney disease in LICs. Aging, diabetes mellitus, 
hypertension, a lack of a sufficient nephrology staff, and a lack of proper diagnostic tools are risk factors linked 
to a worse result with chronic kidney disease.(47)

In low-income settings, there hasn’t been much success achieved in raising awareness of the need to manage 
and avoid kidney disease risk factors. In addition, non-communicable diseases like diabetes and hypertension 
that can cause kidney disease are becoming more common and are responsible for 80 % of fatalities in LLMICs 
globally.(48) To reduce the burden of noncommunicable illnesses and conditions that affect kidney health, 
governments must make more investments in health. A national plan for chronic kidney disease prevention 
should include public health initiatives like education, a good diet, and exercise.(49) Government support has 
been inadequate in this area, with few long-lasting initiatives to lessen the burden of kidney illness. Individuals 
and some nonprofit organizations, such as the ISN’s World Kidney Day activities, have pushed for such public 
health initiatives. With or without COVID-19, such programs should be supported to decrease the burden of 
renal illness. Based on the decline in SARS-CoV-2 transmission, the burden of renal illness among COVID-19 cases 
has decreased. In order to avoid AKI and chronic kidney disease, it is imperative that vaccines be optimized 
globally, with early case detection and suitable care.(50)

The Republic of Kazakhstan’s data on the incidence and clinical trajectory of COVID-19 have not yet been 
thoroughly gathered and studied. There have been some reports regarding COVID-19 infections in Kazakhstani 
children and the general population as of late.(51) Given that COVID-19 is a new disease, it is of considerable 
theoretical and practical importance to study all aspects of disease manifestation and outcomes in the 
population of Kazakhstan.

It should be mentioned that the most common symptoms among COVID-19 cases in the Kazakh population 
were runny nose, fever, sore throat, and cough. Recent studies have found that some syndromic symptoms, 
such as a dry cough, muscle soreness, exhaustion, shortness of breath, and anorexia, are more conclusive signs 
that a patient has COVID-19 than the presence of a sore throat, vomiting, a runny nose, diarrhea, nausea, and 
loss of consciousness.(52,53)

METHOD

General background
Approximately 9–12 % of people have CKD. Age is one of the key indicators of chronic kidney disease, and 

roughly 38 % of cases are beyond the age of 65. The innate and adaptive immune systems’ typical response is 
impaired in people with CKD. As a result, this group of individuals is more susceptible to viral infections and 
persistent comorbid illnesses. According to numerous research, CKD is one of the major risk factors for severe 
COVID-19 and unfavorable outcomes. According to estimates, the prevalence of CKD in COVID-19 cases ranges 
from 0,09 to 47,05 %. Therefore, it is crucial to comprehend COVID-19 epidemiology in order to ascertain how 
it affects chronic kidney disease cases, manage such cases, develop customized health protection policies, and 
implement effective COVID-19 vaccine programs. AKI, which is a common complication of COVID-19 in addition 
to ARDS, is largely caused by tissue inflammation, localized immune cell infiltration, endothelial injuries, and 
micro-vascular clots. The much greater incidence of COVID-19 in individuals with CKD is most likely explained 
by the so-called pro-inflammatory cytokine storm syndrome and the oxidative stress that determines lung 
inflammation. In this scoping review, we investigated the COVID-19 effect on CKD.     

https://doi.org/10.56294/saludcyt20241328

 7    Garazhayeva L, et al

https://doi.org/10.56294/saludcyt20241328


https://doi.org/10.56294/saludcyt20241328

We included individuals who, between June 2020 and June 2022, had been hospitalized in the Kazakhstani 
Almaty region due to coronavirus infection.

Data collection and Information sources
The Unified National Electronic Healthcare System (UNEHS) provided the database extraction. Those who 

had been admitted to the hospital with the primary diagnoses of U07.2 (COVID-19, virus not identified) and 
U07.1 (COVID-19, virus identified) were considered patients. The database of individuals with CKD was merged 
using the distinct IDs of the patients to determine whether or not they had the condition.

Statistical analysis
Patients who have been hospitalized in the Kazakhstani Almaty region from June 2020 until June 2022 due to 

coronavirus infection are included in the retrospective analysis. STATA 16.0 was used to conduct the statistical 
analysis. For bivariate analysis, Person’s chi-square test was employed, and logistic regression was utilized to 
estimate the association between in-hospital mortality and predictors.

RESULTS
We used our search method to do a search that produced 6820 articles. The articles that were pertinent 

to our theme were then chosen after we had screened the rest. We performed a full-text screening of 288 
publications after excluding those that did not pass the title and abstract screening. In the end, 63 publications 
were used to compile data for our topic and compose this review (figure 6).

Figure 6. Results of our search

929 people (2 %) out of the 58 970 patients in the final cohort had CKD. Table 2 indicates that there 
was a statistically significant age difference between the kidney disease patients and the comparator group. 
Comparing CKD patients to the reference group, they showed a greater ratio of comorbid diseases, including 
diabetes, hypertension, acute myocardial infarction (AMI), cerebrovascular disease (CVD), and congestive heart 
failure (CHF). In the two groups, there was a statistically significant difference in the death ratio.

Table 2. Patients’ comorbidities and demographics, both with and without CKD

Characteristic Total (n = 58,970) Do not have CKD (n 
= 58,041, 98 %)

Do have CKD (n = 
929, 2 %) p-value

Age, years old 52 (±21) 51 (±21) 65 (±16) <0,001

Age category, 
n (%)

- ≤34 y.o. 13,294 (22) 13,230 (23) 64 (7) <0,001

- 35 - 50 y.o. 11,763 (20) 11,673 (20) 90 (10)

- 51 - 70 y.o. 22,751 (39) 22,373 (39) 378 (41)

- ≥71 y.o. 11,162 (19) 10,765 (18) 397 (42)

Gender, n (%) 0,062
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- Female 34,957 (59) 34,434 (59) 523 (56)

- Male 24,013 (41) 23,607 (41) 406 (44)

Acute 
myocardial 
infarction, n (%)

<0,001

- No 57,343 (97) 56,535 (97) 808 (87)

- Yes 1,627 (3) 1,506 (3) 121 (13)

Diabetes, n (%) <0,001

- No 53,779 (91) 53,112 (92) 667 (72)

- Yes 5,191 (9) 4,929 (8) 262 (28)

Hypertension, 
n (%)

<0,001

- No 43,459 (74) 43,251 (75) 208 (22)

- Yes 15,511 (26) 14,790 (25) 721 (78)

Congestive heart 
failure, n (%)

<0,001

Unadjusted logistic regression showed that those with CKD, AMI, diabetes, hypertension, CHF, and CVD, as 
well as those who were elderly and male, had increased mortality risks (figure 7). When the aforementioned 
indicators were taken into account, CVD, age, CKD, male gender, and diabetes all showed statistically significant 
increases in mortality risks.

Figure 7. Relationship between a patient’s in-hospital death and their sociodemographic and medical variables

DISCUSSION
Clinical outcomes in cases with chronic kidney disease with COVID-19 have been reported in single-center 

trials with wildly varying results. This diversity is partly attributable to patient factors like age, race, sex, 
and comorbidities that are linked to poorer outcomes. However, other variables, including as variations in 
the pressure placed on medical facilities by high numbers of COVID-19 cases, heterogeneity in data collection 
methods, techniques used to determine and categorise chronic kidney disease stage and clinical outcomes, and 
study time points, have an impact on reported results. In order to limit causes of variability, large multicenter 
trials with a wide variety of medical centres spread across vast geographic areas are required.

Post-COVID-19 problems affect 10 to 20 percent of COVID-19 virus victims. 80-85 % of cases with post-
COVID-19 symptoms report continued symptoms after a year of follow-up, according to longitudinal studies. 
Post-COVID syndrome’s natural history and range of consequences are not well understood because of how 
recent it is. In contrast to cases with CKD who did not need renal replacement therapy or those who had 
undergone kidney or pancreas/kidney transplantation, those receiving maintenance dialysis showed a greater 
incidence of COVID-19. Patients with chronic kidney disease were more at risk than those with type 2 diabetes 
or congestive heart failure.(37,38,39)

This is supported by our findings, which show that COVID-19-infected chronic kidney disease cases had a 
greater rate of mortality than COVID-19-uninfected cases (pooled OR 5.81). This is most likely due to the fact 
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that pro-inflammatory cytokines are more prevalent in chronic kidney disease cases, which raises oxidative 
stress levels and ultimately triggers an inflammatory immunological response. The immune system damage 
that results may make people more vulnerable to bacterial and viral infections, which may be the main factor 
contributing to the increased risk of pulmonary inflammation. We discovered that among COVID-19-complicated 
chronic kidney disease cases, those under 70 had a greater rate of mortality than those 70 years of age or over. 
This is likely due to the increased likelihood of additional comorbidities in older individuals, such as COPD, 
hypertension, diabetes, and coronary heart disease. The particular disease linked to the elevated risk of death 
in chronic kidney disease cases is unclear, however these comorbidities will raise the risk of death connected 
with Covid-19 in the elderly.

According to Cheng et al.(54,55) prospective study, COVID-19’s clinical course and mortality risk may be 
negatively impacted by prior chronic kidney disease. Additionally, a review that assessed the effect of the 
functions of the kidney on mortality and admission in 758 cases with SARS-CoV-2 infection, found that 8,5 % of 
infected cases had chronic renal disease and that 30,0 % of them had renal dysfunction upon admission (eGFR 
60mL/min/1,73m2).20. According to the eGFR at admission, cases were divided into three groups: those with 
minimal renal impairment (eGFR >60mL/min/1,73m2), those with moderate renal impairment (eGFR 30–60mL/
min/1,73m2), and those with severe renal impairment (eGFR 30mL/min/1,73m2). The complications such as 
sepsis (11,9 vs. 26,4 vs. 40,8 %, p0,001) and failure of respiratory system (35,4 vs. 72,2 vs. 62,0 %, p0,001) was 
higher among cases who had kidney dysfunction upon admission to the hospital. 

Additionally, 19,7 % of cases had AKI at the time of admission, and those who had more severe renal 
dysfunction at that time were more likely to have their kidney function deteriorate while they were in the 
hospital (eGFR > 60 mL/min/1,73 m2 = 5,2 % vs. eGFR 30-60 mL/min/1,73 m2 = 31,8 % vs. eGFR 30 mL/min/1,73 
m2 = 56. The survival possibility after twenty days was significantly lower in cases with eGFR30mL/min/1,73m2 
(22,8 %) and eGFR 30-60mL/min/1,73m2 (27,2 %) compared to cases with an absence of substantial kidney 
failure during hospital admission (71,7 %).(54)

Another study discovered that cases with elevated SCr (32,4 %), those with prior chronic kidney disease 
(41,1 %), and those who developed AKI while in the hospital (15,9 %) had higher raw in-hospital rates of 
mortality than cases with normal SCr (5,8 %). A history of chronic kidney disease was present in 43,5 % of cases 
who had increased SCr values at the time of admission. According to a meta-analysis, individuals with chronic 
kidney disease had a threefold increased risk of developing severe disease. There are questions about this 
association22 because none of the studies specifically analyzed and took chronic kidney disease into account 
as a pre-existing condition or achieved statistical significance. Nevertheless, other research strengthened and 
confirmed the link between chronic kidney disease and a more severe COVID-19.(56)

Abrishami et al.(57) assessed the radiological and clinical characteristics of 43 adult chronic kidney disease 
cases with confirmed COVID-19 in a single-center investigation in Iran. These cases were discovered to have 
rates of mortality that were greater than those of the normal population and to be more susebtable to a more 
serious type of COVID-19.

The findings of this article are in agreement with those of Williamson et al.(58) who showed that COVID-19 cases 
with CKD have a considerably higher incidence of mortality. As the eGFR drops, the severity and mortality rise.

Patients with chronic kidney disease have higher overall readmission and rates of mortality, according to a 
multicenter cohort of COVID-19 cases who were admitted. In contrast to cases without chronic kidney disease, 
they demonstrate a significant rise in clinical mortality and rates of readmission in cases with any kind of 
CKD, with the exception of stage 5 CKD. The odds ratios in cases with chronic kidney disease stages 3a, 3b, 
4, and KTX cases remain considerably higher compared to individuals without chronic kidney disease after all 
adjustments. Notably, the odd ratios among the chronic kidney disease groups did not show any correlation with 
the severity of the chronic kidney disease stage. They were unable to pinpoint the primary issue that caused the 
greater mortality and readmission rates. The authors were unable to identify any obvious patterns in vital signs 
or laboratory values at admission that would explain the elevated readmission and rates of mortality across 
chronic renal disease cohorts in our cohort, with the exception of lower diastolic blood pressure (chronic kidney 
disease stage 4) and significant variations in albumin and hemoglobin. The latter are likely directly related to 
chronic kidney disease stage rather than COVID-19. It is clear that chronic kidney disease as a whole is a risk 
factor for COVID-19 because there isn’t a discernible component to account for the worse 12-week outcomes.(59)

This article’s primary drawback is that it is a narrative review. A narrative review describes the findings of 
the included research in written paragraphs. They don’t use the information from the summarised studies to 
perform any pooled analysis. This precludes pooled analysis and, hence, real objectivity. A narrative review 
functions as a collated source of the most widely held opinions at the time of publication. This can function 
as a useful approach to fully understand a body of evidence. It does not imply that the dominant theories are 
accurate as it does not fully examine the opposing hypothesis.
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CONCLUSIONS
In Almaty, Kazakhstan, hospitalization outcomes for coronavirus patients with and without chronic kidney 

disease were assessed in this study. Analysis was done on the impact of comorbidities and sociodemographic 
characteristics on mortality. 

1.	 The normal response of the adaptive and innate immune systems is impaired in people with chronic 
kidney disease. 

2.	 While there are many ways to prevent and manage chronic kidney disease (CKD), coexisting medical 
diseases, particularly viruses that cause pandemics, might complicate matters. Thus, in order to prevent 
unplanned infectious disease outbreaks, a thorough disease management plan must be established.

3.	 This patient group is, therefore, more susceptible to persistent comorbid illnesses and viral 
infections. 

4.	 chronic kidney disease is mostly preventable and treatable, but multimorbid disorders, particularly 
viruses that cause pandemics, can change the course of events. 

5.	 In order to prepare for unpredictable infectious disease outbreaks, a thorough disease management 
strategy must be established.

6.	 People who need maintenance dialysis may have a higher incidence of COVID-19 than individuals 
with CKD who do not need renal replacement treatment or those who have had a kidney, pancreas, or 
both kidneys transplanted. 

7.	 People with chronic kidney disease and COVID-19 may experience a higher death rate than those 
with chronic kidney disease alone. 
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