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Abstract. Coronavirus disease 2019 (COVID-19) emerged at the end of 2019 and quickly 
spread worldwide. Among the various comorbidities associated with severe disease, chronic 
kidney disease (CKD) has been identified as one of the leading conditions. However, it is 
not yet clear whether all stages of CKD pose the same risk for severe COVID-19 infection. 
Therefore, the objective of this study was to assess the impact of different stages of CKD on 
the clinical characteristics, disease progression, and outcomes of COVID-19.

Methods. This retrospective study focused on CKD patients who were admitted with 
COVID-19. We analyzed various factors including demographic data, comorbidities, 
symptoms, physical findings, laboratory test results, length of hospital stay, and in-hospital 
outcomes. These factors were evaluated based on the different stages of CKD.

Results. A total of 284 CKD patients infected with SARS-CoV-2 were evaluated and 
compared to 395 COVID-19 patients with normal kidney function. Among the CKD 
patients, 86 were receiving dialysis. We observed significantly higher levels of C-reactive 
protein, procalcitonin, D-dimer, and ferritin, as well as a significantly lower lymphocyte 
count, in the CKD groups compared to the control group. There were significant differences 
among the CKD groups in terms of biochemical markers, duration of hospital stay, rates 
of ICU admission, and mortality. However, we did not find significant differences between 
dialysis and non-dialysis CKD patients regarding the length of hospital stay, need for ICU 
admission, and number of deceased patients.

Conclusions. The presence and severity of CKD should be considered crucial factors for 
predicting the risk of COVID-19. Patients with late-stage CKD who are hospitalized with 
COVID-19 require increased awareness and close monitoring to reduce rates of ICU 
admission and mortality.
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Introduction. A mysterious and dangerous viral 
infection caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) emerged at the end of  
2019 and afterward escalated to a pandemic. This di-
saster, namely Coronavirus disease 2019 (COVID-19), 
presents a broad spectrum of clinical symptoms from 
asymptomatic to respiratory failure and death [1]. 
Various organs, including the kidneys, may be involved 
[2]. The underlying factors leading to recovery from 
the infection or critical illness are being investigated. 
Several poor prognostic markers have been identified. 
Lymphopenia, elevated D-dimer, C-reactive protein 
(CRP), ferritin, and procalcitonin are shown to be use-
ful in predicting the prognosis of COVID-19 [3-7].

Chronic kidney disease (CKD) is defined as a de-
crease in kidney function, estimated glomerular filtra-
tion rate (eGFR), or evidence of kidney damage such 
as increased albuminuria, abnormal urine deposits, or 
structural abnormalities that persist for more than three 

months [8]. Staging of CKD is essential to aid clinicians 
in management and to predict the risk of progression 
and complications. Based on eGFR, CKD is grouped 
into 5 stages. 

CKD manifests as the second most common risk 
factor for severe COVID-19, after advanced age [9-10]. 
The clinical course and the outcomes of COVID-19 in 
different CKD stages need to be elucidated. We evalu-
ated the clinical characteristics, course, and outcomes 
of COVID-19 in patients with CKD  and compared 
them to those without CKD. We aimed to investigate 
the possible risk stratification for COVID-19  in differ-
ent stages of  CKD.

Materials and methods. Study design. We con-
ducted this retrospective observational study on COV-
ID-19  patients with CKD, admitted to our hospital with 
the diagnosis of COVID-19  between March 2020 and 
February 2021. The study was approved by the Turkish 
Republic Ministry of Health and the local ethics com-
mittee. (Approval number: 514/195/9, 10.02.2021)

Patients. The data of the consecutive patients ad-
mitted to dedicated COVID-19 wards in our hospital 
between March 2020 and February 2021 were collect-
ed. SARS-CoV-2 was confirmed by a real-time RT-
PCR(reverse transcriptase polymerase-chain-reaction) 
test. Throat-swab specimens from the oropharynx and 
nasopharynx were obtained from all patients at admis-
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Чи однаковий ризик наслідків COVID-19 для усіх пацієнтів із хронічною 
хворобою нирок? Ретроспективне дослідження
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Резюме. Коронавірусна хвороба 2019 (COVID-19) з›явилася наприкінці 2019 року і швидко поширилася по 
всьому світу. Серед різних супутніх захворювань, пов›язаних з тяжким перебігом COVID-19, хронічна хвороба 
нирок (ХХН) була визначена як одна з провідних. Однак, вплив стадії ХХН на тяжкість COVID-19 залишається 
не визначеним. Метою цього дослідження було оцінити вплив різних стадій ХХН на клінічні характеристики, 
перебіг та наслідки COVID-19.

Методи. До цього ретроспективного дослідження залучено пацієнтів з ХХН, які були госпіталізовані з 
COVID-19. Ми аналізували різні фактори, включаючи демографічні дані, супутні захворювання, симптоми, фі-
зикальні знахідки, результати лабораторних досліджень, тривалість перебування в лікарні та ефективність 
лікування залежно від стадії ХХН.

Результати. Всього було проаналізовано 284 пацієнта з ХХН, інфікованих SARS-CoV-2, та порівняно з 
395 пацієнтами з COVID-19 з нормальною функцією нирок. Серед пацієнтів з ХХН 86 отримували діаліз. Ми 
спостерігали значно вищі рівні С-реактивного білка, прокальцитоніну, D-димеру та феритину, а також значно 
нижчу кількість лімфоцитів у групах з ХХН порівняно з контрольною групою. Крім того, спостерігались значні 
відмінності між групами ХХН з точки зору біохімічних маркерів, тривалості перебування в лікарні, частоти 
госпіталізації до відділення інтенсивної терапії (ВІТ)  та смертності. Однак ми не знайшли значних відміннос-
тей між пацієнтами з ХХН, які отримували діаліз, та тими, хто не отримував діаліз, щодо тривалості пере-
бування в лікарні, потреби в госпіталізації в ВІТ та кількості померлих пацієнтів.

Висновки. Наявність та стадію ХХН слід розглядати як вирішальні фактори для прогнозування ризику 
COVID-19. Пацієнтам з терміналюною ХХН, які госпіталізовані з COVID-19, потрібна підвищена увага та спо-
стереження для зниження частоти госпіталізації до ВІТ та смертності.

Ключові слова: хронічна хвороба нирок, COVID-19, фактори ризику.
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sion and were put in a viral-transport medium. All the 
COVID-19 diagnoses were in accordance with guide-
lines provided by the Ministry of Health, COVID-19 
Turkey National Health Commission. 

The patients with the diagnosis of CKD were en-
rolled in the study. CKD was defined as the presence 
of kidney damage or decreased kidney function for ≥ 
3 months, irrespective of the cause. CKD staging was 
applied with the accepted classification [11]. Inclusion 
criteria in the study group were as follows: Clinical, 
laboratory, and/or radiological findings consistent with 
COVID-19, need for hospital admission, and having 
been diagnosed as CKD. 

For comparison with CKD  cases, the data of 395 
age and gender-matched COVID-19 patients with nor-
mal renal functions have been studied. 

The subjects who had no confirmed SARS-coV-2 
infection, COVID-19 patients who did not have inpa-
tient admission, patients aged under 18, patients with 
insufficient data required for the study protocol, and 
patients with acute kidney injury were excluded from 
data collection.  

Data collection. The demographic data including 
age and gender, and comorbidities, namely hyperten-
sion, cardiovascular disease, and chronic respiratory 
disease of all patients were recorded. Data collected in-
cluded the most frequent symptoms (i.e., cough, fever, 
dyspnea, fatigue, headache, chest pain, gastrointestinal 
symptoms such as nausea, vomiting, or diarrhea).  The 
physical examination findings on initial admission were 
examined; these included fever, blood pressure, heart 

rate, and arterial oxygen saturation. All subjects had 
been computerized tomography (CT) scanned on ad-
mission and radiological findings were recorded. The 
laboratory test results on the date of admission included 
complete blood count, renal and hepatic function tests, 
electrolytes, lactate dehydrogenase, serum albumin, 
D-dimer, ferritin, and CRP. The estimated glomerular 
filtration (eGFR) was calculated using Chronic Kidney 
Disease Epidemiology Cooperation (CKD-EPI) equa-
tion [12].

Length of hospital stay, need for admission to in-
tensive care unit, the course, and outcomes during hos-
pitalization were recorded. Treatment protocols were 
applied according to the COVID-19 guide of the Turk-
ish Ministry of Health [13].

Statistical Analysis. Categorical variables were 
described as numbers (%). Continuous variables were 
analyzed parametrically by means and standard devia-
tions, median, minimum and maximum. Differences 
between categorical variables were calculated using the 
chi-square method. Differences between continuous 
variables were calculated using the T-test and ANOVA 
test. Pearson analysis was used for correlation tests. A 
P-value less than 0.05 was considered statistically sig-
nificant. Statistical analyses were performed using 
SPSS software (version 17.0).

Results. We evaluated 284 CKD patients infected 
by SARS-coV-2 and compared them to 395 COVID-19 
patients with normal renal functions. Eighty-six CKD 
patients were on dialysis. The flowchart of the study 
population is demonstrated in Figure 1. 

 

Fig. 1. The flowchart of patient selection and classification.
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Table 1 shows the demographics, and comorbidities of the study population. 
Table 1

The demographic characteristics of the study population

Control group G3a G3b G4 G5

Number of cases 395 78 59 55 92

Age(years)
  Min-Max(Median)
  Mean±SD

19-85 (70) 
70.18±13.55

29-93 (74)
71.87±13.03

47-92 (71)
71.69±11.08

31-94 (74)
71.96±13.62

19-92 (67)
62.32±16.09

Gender(female/male) 202/193 41/37 24/35 29/26 46/46

Comorbidities
  Hypertension
  DM
  Chronic lung disease
  Cardiovascular disease

n (%)
120 (30.4)
143 (36.2)

39 (9.9)
46 (11.6)

n (%)
52 (66.7)
49 (62.8)
18 (23.1)
30 (38.5)

n (%)
47 (79.7)
33 (55.9)
12 (20.3)
30 (50.8)

n (%)
42 (76.4)
30 (54.5)
9 (16.4)

16 (29.1)

n (%)
56 (60.9)
42 (45.7)
10 (10.9)
31 (33.7)

Abbreviations. SD: Standard deviation, DM: Diabetes mellitus
*One-way ANOVA test

As presented in Table 1, the mean ages were 68.76 
(±14.49) and 70.18(±13.55) in the study and control 
groups, respectively. Women accounted for 49% of the 
CKD population and 51% of the control group. DM was 
the leading comorbidity in the control group (36.2%); 
while hypertension was the most frequent comorbidity in 
CKD (69.4%). The most common presenting symptoms 

were cough, fever, shortness of breath, fatigue, head-
ache, chest pain, and gastointestinal disturbances (nau-
sea, vomiting, diarrhea). Cough was the most frequent 
presenting symptom in the control group, whereas CKD 
patients presented more commonly with shortness of 
breath. Nausea, vomiting, and diarrhea were most com-
mon in CKD patients in the G4 group (Fig. 2). 

0 20 40 60 80

Cough
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Dyspnea

Fatigue

Chest pain

Headache

Gastrointestinal symptoms

Percentages (%)

Symptoms

G5

G4

G3b

G3a

Control group

Fig. 2. The percentages of presenting symptoms in control and CKD groups.

The physical findings in different patient groups are demonstrated in Table 2. 
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Table 2

The physical findings in different groups

Control group G3a G3b G4 G5 P-value*

Body temperature (°C)
Min-Max(Median)
Mean±SD

36.0-39.7(36.8)
37.1±0.79 

36.0-39.1(36.7)
36.8±0.65 

36.0-39.5(36.7)
36.9±0.75 

36.0-39.0(36.7)
36.8±0.57 

36.0-40.0(36.7)
36.6±0.79 

0.039

Systolic blood pressure 
(mmHg)
Min-Max(Median)
Mean±SD

80-120(110)
119.44±15.83

80-190(120)
119.44±15.97

90-180(110)
117.83±17.29

90-160(115)
117.41±17.82

80-190(120)
121.47±21.46

0.99

Diastolic blood pressure 
(mmHg)
Min-Max(Median)
Mean±SD

40-110(70)
72.24±8.49

50-110(70)
72.86±10.01

55-90(70)
71.33±8.34

50-95(70)
71.09±10.84

40-120(70)
73.80±12.99

0.44

Heart rate (beat/
minute)
Min-Max(Median)
Mean±SD

57-130(85)
87.23±14.83

54-140(80)
83.64±12.95

60-140(80)
84.19±17.16

60-132(80)
82.94±13.44

50-140(84)
87.10±17.64

0.10

Arterial oxygen 
saturation (%)
Min-Max(Median)
Mean±SD

64-99(95)
93.79±4.79

38-99(94)
91.51±7.92

60-98(92)
93.79±4.79

70-98(92)
90.81±5.47

60-99(93)
90.42±7.31

<0.001

Body temperature and arterial oxygen saturation 
showed significant differences between the groups; the 

latter was found to be lowest in group G5. The results of 
the laboratory parameters are summarized in Table 3. 

Table 3

The comparison of laboratory data

Control group G3a G3b G4 G5 P-value*

Creatinine(mg/dl)
  Min-Max(Median)
  Mean±SD

0.26-0.07(0.66)
0.67±0.14 

0.87-1.80(1.19)
1.21±0.20

1.20-2.13(1.57)
1.61±0.24

1.69-5.41(2.38)
2.62±0.79

3.08-20.44(5.77)
6.47±2.92

<0.001

Urea(mg/dl)
  Min-Max(Median)
  Mean±SD

7-77(26)
27.35±9.72

29-113(53) 
57.75±18.80

10-275(68) 
76.63±38.41

39-282(105)
108.56±46.71

46-376(134)
143.14±61.83

eGFR(ml/min/1.73 m2)
  Median
  Mean±SD

106.00
107.22±11.62

51.50
51.67±4.34

38.30
38.33±4.21

22.20
22.08±4.80 

9.00
8.99±3.17

<0.001

Leucocytes(/uL)
  Min-Max(Median)
  Mean±SD

900-71200(6100)
6918±4620

3100-33600(7700)
8841±5123

 
3400-23400(8400)

9643±4649
2600-30600(7800)

9107±4967
1100-36100(8100)

9434±5292
<0.001

Lymphoctes (/mm³)
  Min-Max(Median)
  Mean±SD

200-6600(1400)
1491±817

400-2900(1100)
1197±521

200-3400(1100)
1170±628

300-4800(850)
1065±727

200-3200(1025)
1156±668

<0.001

Hemoglobin(g/dL)
  Min-Max(Median)
  Mean±SD

6.80-17.00(12.90)
12.88±1.79

7.80-14.40(11.50)
11.97±3.43

6.70-15.20(11.50)
11.42±1.76

7.50-14.90(10.45)
10.43±1.70

5.60-16.00(9.75)
9.81±2.11

<0.001

Platelets(/uL)
  Min-Max(Median)
  Mean±SD

13000-
1630000(210000)
226554±111219

106000-
859000(210000)
234324±112825

44000-
768000(212000)
239155±110000

61000-
748000(192000)
214981±102572

30000-
687000(196500)
205025±98878

0.347



49

Ukrainian Journal of Nephrology and Dialysis, 2 (78)’2023

Український журнал нефрології та діалізу №2 (78) 2023 Оригінальні наукові роботи

Original Papers

Continuation of Table 3

Control group G3a G3b G4 G5 P-value*

ALT(U/L)
  Min-Max(Median)
  Mean±SD

2.-270(24)
32.56±28.81

2-156(17)
23.98±23.61

4-146(17)
24.77±25.47

1-208(16)
30.05±42.71

3-386(14)
23.42±43.46

0.059

AST(U/L)
Min-Max(Median)
Mean±SD

3-193(29)
34.69±23.21

8-207(25)
30.67±24.47

5-558(27)
39.62±72.36

7-412(26)
40.07±58.54

7-529(19)
30.37±56.38

0.427

LDH(U/L)
Min-Max(Median)
Mean±SD

20-2900(258)
292.86±203.68

134-651(255)
282.63±102.15

138-842(268)
307.42±142.28

70-1196(274)
311.68±197.69

138.-1587(270)
313.03±193.71

0.808

Sodium(mmol/L)
Min-Max(Median)
Mean±SD

21-149(136)
134.91±10.07

126-142(136)
134.94±4.01

122-153(135)
135.52±5.86

121-145(134)
133.44±5.16

119-144(135)
134.54±4.62

0.819

Potassium(mmol/L)
  Min-Max(Median)
  Mean±SD

2.46-5.85(4.10)
4.09±0.50

2.90-6.40(4.47)
4.46±0.70

2.77-5.40(4.30)
4.23±0.61

2.90-6.88(4.60)
4.65±0.79

2.90-8.20(4.70)
4.81±0.95

<0.001

Albumin(g/L)
  Min-Max(Median)
  Mean±SD

17-48(36.50)
35.64±5.81

22-48(35)
34.16±5.85

21-43(34)
33.55±5.40

19-47(33)
32.55±5.42

22-44(31.50)
32.20±5.27

<0.001

CRP(mg/L)
  Min-Max(Median)
  Mean±SD

3.00-480.00(21.90)
47.35±61.33

3.00-334.00(45.90)
63.38±70.47

2.90-463.00(61.70)
90.02±84.05

3.00-281.00(63.10)
72.68±59.27

2.40-363.90(102.60) 
112.42±90.82

<0.001

Procalcitonin(µg/L)
  Min-Max(Median)
  Mean±SD

0.02-3.32(0.07)
0.22±0.49

0.04-9.10(0.16) 
0.52±1.45

0.06-8.50(0.28)
1.15±2.12

0.02-73.22(0.40) 
3.26±13.03

0.11-236.00(0.88)
10.34±37.22

<0.001

D-dimer(µg/L)
  Min-Max(Median)
  Mean±SD

150-30000(575)
1329±2820.90

230-30000(1340) 
2512.05±4356.86

190-20000(1195) 
2046.78±2874.13

170-14320(1670) 
3172.30±3700.23

300-26240(1900)
2912.31±3697.43

<0.001

Ferritin(µg/L)
  Min-Max(Median)
  Mean±SD

2.90-
10000.00(162.00)

380.26±764.67

6.20-
1500.00(205.75) 
318.55±357.46

12.70-
1581.00(262.20) 
461.66±482.46

19.40-
2000.00(277.40)
543.56±558.89

13.60-
2000.00(647.70) 
835.26±625.21

<0.001

Abbreviations. eGFR, estimated glomerular filtration rate; ALT, Alanine transferase; AST, Aspartate transferase; LDH, Lactate 
dehydrogenase; CRP, C-reactive protein.

*One way ANOVA test

Biochemical tests established to be associated with 
poor prognosis such as CRP, procalcitonin, D-dimer, 
and ferritin were significantly higher and lymphocyte 
count was significantly lower in CKD groups. Com-
pared to the control group, the lymphocyte counts were 
significantly lower in G3a (p<0.001), G3b (p=0.001), 
G4(p<0.001), and G5 (p<0.001). Compared to the 
control group, CRP values were significantly higher 
in G3b (p=0.001), G4(p<0.004), and G5 (p<0.001). 
Compared to the control group, the procalcitonin 
values were significantly higher in G3b (p=0.013). D-
dimer was significantly increased in G3a(p=0.029), 
G4(p=0.001), and G5 (p<0.001), and ferritin was sig-
nificantly increased in G5 (p<0.001) when compared to 
the control group. 

Correlation analysis revealed that eGFR was 
significantly positively correlated with lympho-
cyte count(r=0.21, p<0.001) and significantly neg-
atively correlated with CRP(r=-0.30, p<0.001); 
procalcitonin(r=-0.17, p=0.002); D-dimer(r=-0.19, 
p<0.001); and ferritin (r=-0.19, p<0.001).  

The duration of hospital stay was 7.03±6.64(1-
52) days in the control group, 8.96±7.70(1-39) days 
in group G3a, 7.97±6.73(1-40) days in group G3b, 
10.29±6.86(1-30) days in group G4, and 10.74±9.49(1-
46) days in group G5. The difference showed a high-
ly significant difference among groups(p<0.001). 
The number of days of hospital admission was nega-
tively correlated with eGFR values (r=-0.20, p<0.001) 
(Fig. 3). 
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Fig. 3. The distribution of length of hospital stay in control and CKD groups.

The percentages of patients who were discharged from the hospital, who needed ICU hospitalization, and 
who were deceased are summarized in Figure 4. 
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Fig. 4. The distribution of the outcomes of the groups expressed in percentages 

The rate of ICU admission and mortality was low-
est in subjects with normal renal functions. The number 
of deaths tended to increase in patients with eGFR<45 
ml/min/1.73 m2.

The demographic characteristics and laboratory 
parameters of dialysis patients and CKD patients not 
receiving dialysis are compared in Table 4. 
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Table 4

The comparison of laboratory data in  dialysis and non-dialysis groups

Dialysis No Yes P-value*
Number of patients 198 86

Female/male 100/98 40/46

Age (years)
  Min-Max(Median)
  Mean±SD

29-93(74)
72.02±12.72 

19-94(67)
61.26±15.81

<0.001

Lymphocytes (/mm3)
  Min-Max(Median)
  Mean±SD

200-4800(1100)
1155±620

300-3200(1000)
1149±666

0.94

CRP (mg/L)
  Min-Max(Median)
  Mean±SD

2.90-463.00(54.20)
75.80±74.13

2.40-363.90(102.60)
112.04±89.81

0.001

Procalcitonin (µg/L)
  Min-Max(Median)
  Mean±SD

0.02-236.00(0.24)
3.35±22.37

0.07-27.88(1.46)
4.91±7.08

0.68

D-dimer (µg/L)
  Min-Max(Median)
  Mean±SD

170-30000(1415)
2762.41±4258.03

270-10210(1960) 
2441.03±2014.30

0.52

Ferritin (µg/L)
  Min-Max(Median)
  Mean±SD

6.20-2000.00(244.00)
403.75±442.69

29.00-2000.00(794.45) 
925.28±623.21

<0.001

Abbreviation. CRP, C-reactive protein
*T-test

The mean number of days of hospital stay in pa-
tients undergoing dialysis, compared to other CKD 
patients was  9.94±8.30 and 9.43±7.94 days, respec-
tively. The difference was not statistically significant 
(p=0.62). Of 86 dialysis patients, 21 (24.4%) needed 
ICU admission and 11 (12.8%) died. In non-dialysis 
CKD patients, ICU admission and mortality rates were 
25.3%(n=50) and 16.7%(n=33), respectively. The dif-
ferences between dialysis and non-dialysis groups were 
not statistically significant (p=0.88 for ICU admission 
and p=0.40 for mortality).

Discussion. Our analyses reveal that the degree of 
renal function deterioration predicts poor outcomes in 
COVID-19. Biochemical data proposed to be associ-
ated with poor COVID-19 outcomes, namely,  lym-
phopenia, elevated CRP, procalcitonin, D-dimer, and 
ferritin levels were found to be more pronounced in pa-
tients with CKD. One novel finding in our study is that 
all CKD patients do not share the same risk for CO-
VID-19 outcomes. As the stage of CKD increases, the 
risk of ICU admission and in-hospital mortality due to 
COVID-19 increases. We claim that eGFR values ac-
count for risk stratification in COVID-19. 

CKD has a well-defined link with adverse outcomes 
in COVID-19. Especially CKD patients who have 
progressed to kidney failure have an increased risk of 
death from many causes, including cardiovascular dis-
ease (CVD) and infections [14]. The Global Burden of 
Disease collaboration identified that worldwide, CKD 
is the most prevalent risk factor for severe COVID-19. 
A recent meta-analysis has confirmed that CKD is as-

sociated with an increased risk of COVID-19 infection 
[15].  CKD is an independent risk factor for in-hospital 
death and poor prognosis of SARS-CoV-2 infection 
[16]. In the study by Yang et al, CKD that does not 
require renal replacement therapy(RRT) was found to 
be an independent risk factor for in-hospital death and 
poor prognosis. Compared to COVID-19 cases without 
CKD, those with CKD not requiring RRT showed a 
higher incidence of in-hospital mortality. COVID-19 
patients with CKD not undergoing dialysis had higher 
D-dimer and neutrophil counts, and lower lymphocyte 
and hemoglobin values. COVID-19 patients with CKD 
who did not require RRT were prone to neutrophilia at 
the time of hospitalization and worse clinical outcomes 
than those without CKD [17]. 

In some European reports, the mortality rate in 
hemodialysis patients diagnosed with COVID-19 has 
been reported to be as high as  30-40% [18,19]. In-hos-
pital mortality in our dialysis patients was much lower 
(12.8%). In previous reports, it has been stated that 
patients receiving dialysis treatment were more vulner-
able to SARS-CoV-2, and those who were infected may 
exhibit worse clinical characteristics than the general  
COVID-19-infected population. A study found that 
2% of patients undergoing dialysis had laboratory-con-
firmed COVID-19 tests, which is much higher than that 
of the general population [2]. In light of our findings, 
despite the negative prognostic impact of CKD on mor-
tality, dialysis does not appear to worsen the picture.  

It has been presumed that individual risk for  
COVID-19 patients with kidney abnormalities seems to 
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be higher in men with advanced age and a worse coagu-
lation profile than those with normal kidney function 
[20]. 

The degree of renal impairment is found to be as-
sociated with a worse prognosis. In a meta-analysis 
conducted by Henry et al., higher mortality rates were 
observed in advanced stages of CKD, namely stages 3-5 
[21]. In the study of Gök et al, the risk factors for mor-
tality were determined as CKD stage 3-5, male gender, 
diabetes mellitus, hypertension, and malignancy. In 
addition, the mortality rate of patients with CKD stage 
3-5 was significantly higher than that of patients with 
CKD stage 1-2 [22].

Williamson et al recently published that advanced 
CKD (stages 4 and 5), was among the conditions con-
veying the highest risk of death and notably higher than 
that conferred by all other factors. According to the 
analysis, dialysis and CKD  represented two comor-
bidities associated with the highest risk of death from 
COVID-19 [9]. Results from the ERA-EDTA Registry 
further support the high mortality due to COVID-19 
in dialysis patients. The 28-day mortality was 20.0% in 
3285 patients receiving dialysis [23]. 

There are some limitations of our study. First, the 
follow-up period is limited to the duration of hospital 

stay, therefore long-term outcomes and mortality can 
not be expressed. Another fact is that the early stages 
of CKD, namely G1 and G2 were not included in the 
analyses. Only hospitalized patients have been recruited 
in the study, in other words, a more severe patient pop-
ulation has been involved. This study does not reflect 
data from patients who received outpatient treatment. 

Conclusions. Physicians should be engaged in 
close monitoring of CKD patients with COVID-19, 
for timely detection of signs of disease progression. 
The presence and degree of CKD should be regarded as 
an important factor in risk prediction for COVID-19. 
Late-stage CKD patients hospitalized with COVID-19 
require more awareness and close follow-up to reduce 
ICU admission and mortality rates. We recommend 
that COVID-19 patients with CKD should be managed 
closely to prevent severe disease and death.
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