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SUMMARY
OBJECTIVE: This study aimed to investigate the effectiveness of dexamethasone in dialysis patients with COVID-19 and whether it 

predicts mortality. 

METHODS: This is a comparative cross-sectional study of 113 consecutive patients with COVID-19 with severe pneumonia signs. 

The patients were divided into two groups according to the use of dexamethasone treatment: group 1 (n=45) included patients who 

were treated with dexamethasone and group 2 (n=68) who did not receive dexamethasone. 

RESULTS: The mean age of both groups was 67.0±10.6 and 67.2±13.0 years, respectively (p=0.947). With respect to demographic 

and laboratory findings, there were no significant differences between the two groups (p>0.05). The hospitalization time of patients in 

group 1 was longer than that in group 2 (11 [7–17] days vs. 8 [5.3–14] days, p=0.093]. The 28-day survival rate was 54.2% in the group 

receiving dexamethasone treatment and 79.5% in the group not receiving dexamethasone treatment (p=0.440). 

CONCLUSION: Dexamethasone did not reduce mortality rates and the requirement for intensive care unit in dialysis patients with COVID-

19. Larger prospective randomized clinical trials are required to associate personalized medicine with the corticosteroid treatment to 

select suitable patients who are more likely to show a benefit.
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INTRODUCTION
The new type of coronavirus (COVID-19 or SARS-CoV2) 
is a serious disease that causes severe acute respiratory failure 
and requires ward or intensive care units (ICUs)1. The risk of 
mortality increases with one or more comorbid conditions, 
such as advanced age, male gender, diabetes mellitus, hyper-
tension, heart disease, chronic obstructive pulmonary disease, 

and chronic kidney disease, which are independent predictors 
of mortality2. Studies have shown that patients under renal 
replacement therapy are also associated with increased mor-
tality rates due to COVID-19 disease3,4. The transmission risk 
of COVID-19 is very high when patients under hemodialy-
sis (HD) program use transfer vehicles and undergo dialysis 
together in the same area of the dialysis center5. Accordingly, 
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The patients who 
1. underwent acute dialysis, 
2. have negative NP RT-PCR, 
3. have an active additional viral infection such as hepa-

titis B and C or human immunodeficiency virus, and 
4. hospital record files inaccessible were excluded. 

The patients were not given steroid treatment between 
March 15 and July 20, 2020, because there was no evi-
dence of successful steroid treatment as in the recovery 
study. 

For this reason, patients were divided into two groups 
according to the use of dexamethasone treatment: group 
1 (n=45) included patients who were treated with dexametha-
sone and group 2 (n=68) who did not receive dexamethasone. 
Demographic and laboratory results of all patients were com-
pared. Favipiravir (FVP) treatment was given to all patients in 
both groups. The FVP doses were given 1600 mg twice daily 
and 1600 mg one time in days 2–5. All patients in group 1 
received 8 mg dexamethasone for at least 10 days. 

Statistical analyses were performed using SPSS version 
22 software. The suitability of the variables to normal distri-
bution was examined using visual (histogram and probabil-
ity graphs) and analytical methods (Kolmogorov–Smirnov). 
The chi-square test was used to determine whether there was 
any difference between the groups in terms of quality vari-
ables. Whether there is a difference between the groups in 
terms of numerical variables, or if parametric test conditions 
were fulfilled, independent groups were examined by t-test 
and, if not, Mann-Whitney U test was used. Continuous 
variables were expressed as means±standard deviation or 
medians (interquartile ranges). Categorical variables were 
expressed as the number of cases (percentage in brackets). 
The effect of dexamethasone use on the survival of dialysis 
patients with COVID-19 was investigated using the log-rank 
test. The Kaplan-Meier survival estimates were calculated. 
Statistical significance level was accepted as p<0.05.

RESULTS
A total of 113 patients were enrolled in this study. Of these, 45 
patients used dexamethasone (group 1) and 68 patients did not 
use dexamethasone (group 2). The mean age of both groups 
was 67.0±10.6 and 67.2±13.0 years, respectively (p=0.947). 
While 93% of the patients were HD patients, just 7% of the 
patients were PD patients.

There were no significant difference between patients 
groups with respect to symptoms of disease, comorbid con-
ditions, basal hematologic, and basal biochemistry findings 

the possibility of admission rates to the hospital wards and 
ICUs due to COVID-19 disease is expected to be higher in 
dialysis patients than in the normal population.

Many treatment approaches, such as convalescent plasma, 
remdesivir, and interleukin-6 inhibitors, have been suggested 
to treat the disease for selected patient populations, but they 
have controversial results6-11. Corticosteroid therapy has 
been shown as an effective treatment approach in the normal 
population12,13. A meta-analysis of the efficacy and safety of 
corticosteroids in non-COVID-19 patients with sepsis sug-
gested that administration of corticosteroids was associated 
with reduced 28-day mortality compared with placebo use 
or standard supportive care14. Corticosteroids are commonly 
used as anti-inflammatory and immunosuppressive therapy 
in many diseases14-17.

Corticosteroids, especially due to high doses, also have many 
adverse systemic effects, such as obesity, hypertension, bone dis-
orders, and hyperglycemia, that may predispose to cardiovascular 
disease in future18. In the dialysis population with COVID-19, 
having more than one comorbid disease, exposure to prolonged 
uremia, accompanying severe atherosclerotic diseases, and hyper-
volemia may cause more progressive respiratory failure, making 
the management of the clinical course and treatment options 
quite complicated. Generally, the treatment options of dialysis 
patients may not be successful because of their anuric nature and 
multiorgan pathologies, compared with normal populations. 

This study aims to investigate the effectiveness of dexa-
methasone therapy in dialysis patients with COVID-19 and 
whether it predicts mortality in these patients.

METHODS
This descriptive comparative cross-sectional study was conducted 
on 113 dialysis patients with consecutive COVID-19 disease 
between  March 15 and  December 15, 2020. The study popu-
lation was only composed of patients with confirmed COVID-
19 by real-time reverse transcription polymerase chain reaction 
(RT-PCR) taken from nasopharyngeal (NP) swab. The study 
was conducted in accordance with the Declaration of Helsinki 
and after the approval of the Ethics Committee of Sakarya 
University Faculty of Medicine (n° E-71522473-050.01.04-
640). The inclusion criteria in the study are 

1. those who have been receiving HD or peritoneal dial-
ysis (PD) treatment for at least three months, 

2. patients with consecutive positive NP RT-PCR results, and 
3. those who have severe disease criteria (respiratory rate 

>30/min, despite more than 5 L/min of oxygen sup-
porting, the oxygen saturation of patients is <90%, and/
or PaO2/FiO2<300 mm Hg). 
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ASCVD: atherosclerotic cardiovascular disease; COPD: chronic obstructive pulmonary disease.

Group 1
(n=45)

Group 2
(n=68)

p-value

Renal replacement therapy, n (%)

Hemodialysis 40 (88.9) 65 (95.6)
0.174

Peritoneal dialysis 5 (11.1) 3 (4.4)

Age, years 67.0±10.6 (22–85) 67.2±13.0 (25–89) 0.947

Gender

Female/Male (%) 25/20 (55.6/44.4) 28/40 (41.2/58.8) 0.134

Presenting symptom, n (%)

Fever 28 (62.2) 44 (64.7) 0.788

Cough 13 (28.9) 32 (47.1) 0.053

Dyspnea 26 (57.8) 31 (45.6) 0.205

Weakness 28 (62.2) 29 (42.6) 0.042

Diarrhea 0 3 (4.4) 0.153

Nausea and vomiting 4 (8.9) 6 (8.8) 0.990

Anosmia 1 (2.2) 0 0.398

Headache 0 3 (4.5) 0.272

Chronic diseases, n (%)

Diabetes 21 (46.7) 34 (50.0) 0.729

Hypertension 39 (86.7) 59 (86.8) 0.988

ASCVD 21 (46.7) 24 (35.3) 0.227

COPD 3 (6.7) 8 (11.8) 0.371

Malignancy 4 (8.9) 4 (5.9) 0.542

The onset of symptoms, median (IQR) days 3 (1.5– -8) 2 (1–5) 0.082

Hospitalization time, median (IQR) days 11 (7–17) 8 (5.3–14) 0.093

Table 1. Characteristics of demographic features at the admission of dialysis patients with COVID-19.

(p>0.05) (Tables 1 and 2). The duration of the onset of symp-
toms to hospital admission was 3 (1.5–8) days in group 1 
and 2 (1–5) days in group 2 (p=0.082). The hospitalization 
time of patients in group 1 was longer than that in group 2 
(11 [7–17] days vs. 8 [5.3–14] days, p=0.093) (Table 1). In 
terms of treatment location, the patients of the two groups 
were followed up in the ward at a rate of 71.1 and 89.7% and 
in the ICU at a rate of 28.9 and 10.3%, respectively (p=0.011) 
(Table 2). During hospitalization, the requirement to transfer 
to ICU in both groups was similar (28.9 and 27.9%, respec-
tively; p=0.913). The need for invasive mechanical ventila-
tion in group 1 was higher than that in group 2 (31.1 versus 
23.5%, p=0.293). The mortality rates in group 1 were higher 
than that in group 2 (55.6 versus 38.2%, p=0.070). Kaplan-
Meier’s survival curves according to dexamethasone treatment 
are shown in Figure 1. The 28-day survival rate was 54.2% in 

the group receiving dexamethasone treatment (group 1) and 
79.5% in the group not receiving dexamethasone treatment 
(group 2) (p=0.440).

DISCUSSION
To our knowledge, this is the first study to investigate the 
effectiveness of dexamethasone on dialysis patients with severe 
COVID-19 disease. We did not find a significant effect of dexa-
methasone treatment with respect to 28-day mortality in our 
dialysis patients. There was no significant difference between the 
two groups in terms of age, gender, dialysis model, and base-
line admission laboratory findings of the patients. This shows 
that both groups were well matched, so we can say that we 
correctly demonstrated the ineffectiveness of dexamethasone 
on mortality in equal dialysis patient groups. 
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Table 2. Comparison of laboratory findings and clinical processes between groups according to dexamethasone use.

Group 1  
(n=45)

Group 2  
(n=68)

p-value

Creatinine, mg/dL 6.0±2.7 5.9±2.6 0.765

White blood cell count, 103/mm3 6.80 (4.82–8.85) 5.6 (4.45–7.59) 0.109

Absolute lymphocyte count, 103/mm3 0.74 (0.48–1.14) 0.80 (0.47–1.07) 0.893

Neutrophil-to-lymphocyte ratio 6.57 (3.42–14.70) 5.86 (3.52–10.60) 0.395

Platelet count, 103/mm3 170±69 154±75 0.259

C-reactive protein, mg/L 113.9 (43.4–218.6) 81.6 (30.1–158.1) 0.242

Procalcitonin, ng/mL 1.17 (0.49–4.32) 1.06 (0.45–5.51) 0.826

Alanine aminotransferase, IU/L 14.0 (9.5–21.5) 14.5 (9.3–27.0) 0.647

Aspartate aminotransferase, IU/L 33.0 (22.0–43.0) 26.0 (18.0–45.0) 0.231

Fibrinojen, mg/dL 465±148 422±112 0.122

d-Dimer, ng/mL 1110 (564–2405) 931 (557–2720) 0.960

Albumin, g/L 3.0±0.5 3.1±0.6 0.519

Ferritin, ng/mL 1702 (761–3187) 1575 (661–3367) 0.946

Lactate, mEq/L 1.77±0.88 1.38±0.48 0.010

Interleukin-6, pg/mL (n=60) 81.6 (41.7–424.0) 72.3 (31.5–300.1) 0.676

Treatment location at admission, n (%)

Ward 32 (71.1) 61 (89.7)
0.011

Intensive care unit 13 (28.9) 7 (10.3)

Recruitment to intensive care unit, n (%) 13 (28.9) 19 (27.9) 0.913

Mechanical ventilation support, n (%)

No 30 (66.7) 52 (76.5)

0.293Noninvasive mechanical ventilator 1 (2.2) –

Invasive mechanical ventilator 14 (31.1) 16 (23.5)

Rehospitalization after discharge, n (%)

No 42 (93.3) 65 (95.6)
0.601

Yes 3 (6.7) 3 (4.4)

Mortality, n (%) 25 (55.6) 26 (38.2) 0.070

In animal experiments, it has been shown that 10 days 
of dexamethasone treatment has a very substantial anti-
hypoxic effect on hypoxic mices19. Dexamethasone treat-
ment has been shown to significantly reduce the 28-day 
mortality rates associated with COVID-19 disease in the 
normal population12,20. However, treatment approaches 
and their response rates of different disease states in dial-
ysis patients may not be as in the normal population and 
the drugs must be used with caution, bearing in mind the 
potential development of serious side effects. In one study, 
COVID-19–related mortality rates in HD patients were 
found to be higher (25.4%, 95%CI 21.3–29.9; p<0.001) 

than the normal population3. Another study revealed that 
the incidence, mortality, and fatality rates in HD patients 
were 341/10,000 patients, 94/10,000 patients, and 27.7%, 
respectively21. In our study, we found high mortality rates in 
dialysis patients using dexamethasone and those did not (55.6 
versus 38.2%). It can be said that the majority of patients as 
well as dialysis patients of this study was accompanied by 
diabetes mellitus, hypertension, and heart disease and had 
severe disease criteria, which lead to more mortality rates. 
However, in the present study, there was a greater trend of 
increased mortality rates in patients who used dexameth-
asone compared with patients who did not use it. In fact, 
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Figure 1. Overall survival according to dexamethasone use in dialysis patients with COVID-19.

compared with the other group, the dexamethasone group 
has more severe clinical courses, such as the fact that one-
third of them were hospitalized directly in ICU from the 
emergency room, duration of symptom onset to hospital 
admission was longer, the hospitalization period was lon-
ger, and the levels of serum lactate were higher.

The hospitalization time of patients in group 1 was longer 
than that in group 2 (11 (7–17] days versus 8 [5.3–14] days, 
p=0.093) (Tables 1 and 2). In one descriptive study with all 
probable 5327 patients with SARS, the average duration of 
onset of symptoms to hospital admission was 3.8 days and 
that of admission to discharge for those who survived was 29.7 
days, while admission to death for casualties was 17.4 days22. 
The duration of onset of symptoms to admission was found 
to be an independent variable with respect to the prognosis 
of disease among the nondialytic patients with COVID-19 
(95%CI 1.05 [1.01–1.08], p=0.005)23. In the present study, 
the duration of onset of symptoms to hospital admission in 
the dexamethasone group was longer than the non-dexameth-
asone group. The difference between the two groups was close 
to significance. These outcomes need to be confirmed in future 
controlled studies involving more patients. 

The limitations of the study are retrospective with a low 
number of patients in each group, not investigating acute side 

effects of steroids, lack of patients with mild or moderate sever-
ity illness in either group, not including normal COVID-19 
patient group.

In conclusion, dexamethasone treatment did not reduce the 
28-day mortality rates and need for ICUs in dialysis patients with 
COVID-19. This outcome may be due to the small number of 
study patients and the low number of patients who died. Larger 
prospective randomized clinical trials are required to associate 
personalized medicine with the corticosteroid treatment to select 
suitable uremic patients who are more likely to show a benefit.
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