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Abstract
Diagnosis of COVID-19 in end-stage kidney disease (ESKD) patients on hemodialysis is challenging,  as the symptoms are 
often atypical. Herein, we reported a confimed case of COVID-19 in a patient on maintenance hemodialysis. A 38-year-old 
man with ESKD on regular hemodialysis initially presented with progressive shortness of breath and dry cough, without 
fever. He had lymphopenia, and chest X-ray suggested pulmonary edema with cardiomegaly and suspected bilateral broncho-
pneumonia. The patient clinically improved after 7 days of hospitalization, and was subsequently discharged from hospital. 
Ten days after being discharged, the patient was re-admitted with progressive shortness of breath and dry cough, without 
fever. SARS-CoV-2 infection was later confirmed by a qualitative RT-PCR test and the diagnosis COVID-19 pneumonia was 
established. We presented a case of atypical presentation of COVID-19 in an ESKD patient on maintenance hemodialysis 
with a brief review of the current literature.
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Introduction

In December 2019, an infectious pneumonia caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) emerged in Wuhan, China. The disease then rap-
idly spread worldwide, and the World Health Organization 
(WHO) declared coronavirus disease 2019 (COVID-19) as 
a global public health emergency [1]. The spectrum of the 
disease ranges from asymptomatic to fatal multiorgan fail-
ure with features of hyperinflammation and hypercoagulable 

state [2–5]. Cardiac arrhythmias in COVID-19 are gaining 
attention as potential complications of SARS-CoV-2 because 
of its association with increased risk of poor outcome in 
COVID-19 [6, 7]. Clinical characteristics of patients asso-
ciated with a high risk of severe disease and death include 
older age, underlying cardiac disease, chronic kidney dis-
ease, diabetes, and hypertension [8–13]. End-stage kidney 
disease (ESKD) patients on regular hemodialysis are con-
sidered to be at high risk for SARS-CoV-2 infection. This 
special population is vulnerable because they usually have 
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several comorbidities, suppressed immunity, and inevitable 
frequent visits to the dialysis unit. Information about symp-
toms, laboratory and radiologic abnormalities, and the use 
of rapid diagnostic tests for COVID-19 in patients on main-
tenance hemodialysis is limited. Herein, we report our first 
experience with a confirmed COVID-19 case in a patient 
with ESKD on regular hemodialysis.

Case report

A 38-year-old male ESKD patient on regular hemodialysis 
presented with shortness of breath and dry cough for 3 days. 
He had a history of fever 3 days prior admission. He denied 
any history of contact with a confirmed COVID-19 patient or 
travel to epidemic areas. He had been on hemodialysis three 
times weekly through an AV Fistula since 2016. He had a 
history of hypertension, but no diabetes or cardiovascular, 

cerebrovascular, or chronic obstructive pulmonary disease 
(COPD), nor chronic liver disease. His regular medications 
included Irbesartan, Amlodipine, calcium carbonate, and 
folic acid.

On the first admission, his physical examination revealed 
tachypnea, peripheral oxygen saturation of 90% within room 
air, no fever, with normal jugular venous pressure (5 + 2 cm 
 H2O). Chest examination revealed bilateral crackles. He did 
not have peripheral edema. Laboratory tests showed ane-
mia (hemoglobin level 8.8 g/dL), a white blood cell count 
of 5160 cells/µL, with a low absolute lymphocyte count of 
570 cells/µL, and a thrombocyte count of 153,000 cells/µL 
(Table 1). Chest X-ray showed bilateral peripheral opaci-
ties, suggesting pulmonary edema with cardiomegaly, and 
suspected bilateral bronchopneumonia (Fig. 1). After one 
hemodialysis session, the symptoms slightly improved but 
still with an increased work of breathing. The patient was 
diagnosed with community-acquired pneumonia and was 

Table 1  Laboratory results 
according to the day of illness

PCR polymerase chain reaction, SARS-CoV-2 severe acute respiratory syndrome Coronavirus 2
a The test was negative for two times over a period of 24 h

Measure Baseline Day 3 (1st 
admission)

Day 7 Day 21 (2nd 
admission)

Day 23 Day 28

Hemoglobin (gr/dL) 9.3 8.6 9.1 9.2 6.1 10.9
White blood cell count  (103/uL) 7.20 5.16 6.15 19.56 16.81 9.15
Neutrophil count (/uL) 6.500 4.130 5.290 15.450 14.620 6.490
Lymphocyte count (/uL) 1.296 570 490 920 660 1.360
Platelet count  (103/uL) 162 153 138 189 263 240
Ureum (mg/dL) 108 167 116.4 164 113 146
Creatinine (mg/dL) 7.24 12.6 9.26 9.34 9.23 8.46
Procalcitonin (ng/mL) 4.29
SARS-CoV-2 rapid IgG/IgM 

combine antibody test
Negative Positive

PCR SARS-CoV-2 Positive Negativea

Fig. 1  Chest X-ray: day 3 of illness/first admission (left); day 21 of illness second admission (right)
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started on empirical antibiotics. COVID-19 was not sus-
pected at first, as he denied any epidemiological exposure.

On the fifth day of hospitalization, even though the 
patient’s respiratory condition began to improve, his blood 
tests still showed a very low absolute lymphocyte count (490 
cells/µL) relative to his baseline values (Table 1), with a total 
white blood cell count of 6150 cells/µL. Suspicion of viral 
pneumonia was raised, and a SARS-CoV-2 antibody test 
was performed. The result was negative. Due to the early 
surge of COVID-19 pandemic in our hospital, the patient 
was “semi-isolated” in a single-patient room to minimize 
contact with other patients. The patient was discharged on 
the seventh day of hospitalization and advised to re-do the 
SARS-CoV-2 antibody test after 10–14 days.

Ten days after the patient was discharged from hospital, 
he presented with a progressive shortness of breath and dry 
cough, without fever. His physical examination revealed 
tachypnea, peripheral oxygen saturation was 88% in room 
air, and he was afebrile. Laboratory tests showed anemia 
(hemoglobin level 9.2 g/dL), a white blood cell count of 
15,452 cells/µL, with a low absolute lymphocyte count of 
920 cells/µL, and a platelet count of 153,000 cells/µL. His 
repeat chest X-rays demonstrated evolution of the bilateral 
multifocal opacities, consistent with the atypical pneumo-
nia (Fig. 1). The patient was tested with the Rapid IgM/
IgG Combined Antibody test, with a positive result. SARS-
CoV-2 infection was later confirmed by the qualitative RT-
PCR test of nasopharyngeal and oropharyngeal specimens, 
and the diagnosis of COVID-19 pneumonia was established. 
Due to the high level of serum procalcitonin (Table 1), co-
infection with bacterial pneumonia was suspected. He was 
treated with oxygen supplementation, supportive packed red 
cells transfusion, empirical intravenous antibiotics, prophy-
lactic-dose of heparin, regular hemodialysis, and received 
a COVID-19 regimen according to the local standard of 
care for in early pandemics, consisting of Hydroxychloro-
quine, Azithromycin, and Oseltamivir for 5 days. The patient 
did not receive any erythropoietin stimulating agent dur-
ing hospitalization due to concerns of increasing the risk 

of thromboembolic event. His clinical condition improved 
gradually, and after repeated negative qualitative RT-PCR 
tests, the patient was discharged from the hospital (Table 2).

Discussion

During the COVID-19 pandemic, ESKD patients on hemo-
dialysis are considered to be at high risk for SARS-CoV-2 
infection. They are likely to be immunocompromised with a 
high prevalence of multiple comorbidities [14, 15]. Regular 
compulsory visits to the dialysis facility, a place where peo-
ples are crowding for certain amount of time, also increase 
the risk of being exposed to this communicable disease. The 
prevalence of COVID-19 and its severity among hemodialy-
sis patients varies worldwide [16]. Xiong et al. reported 154 
cases of COVID-19 among 7153 hemodialysis patients in 
China [17], while Goicoechea et al. reported 36 confirmed 
COVID-19 cases among 283 hemodialysis patients in Spain 
[18]. Moreover, Alberici et al. reported 94 patients positive 
for SARS-CoV-2 infection within an overall population of 
643 hemodialysis patients in Italy [19].

Our center is the top referral hospital for COVID-19 in 
the West Java Region, and the case presented here was our 
very first confirmed case of COVID-19 in a hemodialy-
sis patient at the beginning of pandemic (our patient was 
diagnosed as COVID-19 on 23 May 2020). Initially, we 
were quite startled with surprisingly rare case of COVID-
19 among relatively high prevalence of ESKD patients on 
chronic dialysis in West Java which accounts for a total of 
33,828 patients in this specific region [20]. It seemed that 
researchers around the globe were also wondering this same 
question, “Why COVID-19 may be less severe in dialysis 
patients?” [21]. These controversial issues regarding the low 
prevalence and severity of COVID-19 among ESKD on dial-
ysis aroused when an initial study reported a lesser severity 
of COVID-19 among those individuals [22]. The surge of 
new COVID-19 cases among hemodialysis patients in our 
region after this first case report, along with the result of 

Table 2  Timeline

PCR polymerase chain reaction, SARS-CoV-2 severe acute respiratory syndrome coronavirus 2

Day of illness Events

Day 1 The onset of shortness of breath, cough, and fever
Day 3 Persistent shortness of breath and cough. Patient was admitted to hospital
Day 7 SARS-CoV-2 Rapid IgG/IgM combine antibody test: negative
Day 9 Clinically improved. He was discharged from hospital, and advised to re-check the 

antibody in the next 10–14 days
Day 21 (23 May 2020) Shortness of breath, cough after dialysis session. He was admitted again to the hospital

SARS-CoV-2 Rapid IgG/IgM combine antibody test: positive
Later confirmed with PCR: Positive

Day 28 Clinically improved. PCR: Negative
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our previous meta-analysis resolved the issues and revealed 
the high overall prevalence of COVID-19 among dialysis 
patients, and high rates of severe COVID-19 and mortal-
ity among hospitalized ESKD patients on dialysis (18.4%, 
45.3%, and 26.8%, respectively) [16].

The clinical manifestation of COVID-19 in hemodialy-
sis patients can be atypical from the general population. 
The main symptoms of COVID-19 pneumonia in the gen-
eral population include fever, cough, and dyspnea [9]. In 
our case, the patient presented with dyspnea and cough. 
Wu et al. found that fever is reported in 47% of COVID-19 
patients on hemodialysis, versus 90% in the control group 
(with normal kidney function) [23]. Reports showed that 
typical symptoms of COVID-19 pneumonia such as fever, 
cough, and dyspnea are less likely to be found in the hemodi-
alysis population [17, 19, 24]. The wide spectrum of symp-
toms in the hemodialysis population makes it difficult to 
screen patients with SARS-CoV-2 infection. Symptoms can 
mimic uremia conditions or fluid overload from inadequate 
dialysis. We have summarized evidence from the current 
literature regarding the clinical manifestation of COVID-19 
in ESKD patients on hemodialysis in Table 3.

The patient presented here had lymphopenia, a prominent 
laboratory finding of SARS-CoV-2 infection in the general 
population [25]. Low lymphocyte counts are common in 
chronic dialysis patients. Yoon et al. found an increased 
susceptibility of apoptosis of naive T cell lymphocytes 
and memory T cells in patients with ESKD [26]. Ma et al. 
showed that T cell, Th cell, killer T cell, and NK cell counts 
are reduced in dialysis patients, irrespective of SARS-CoV-2 
infection [27]. Therefore, lymphopenia with an absolute cut-
off value may not be helpful to identify individuals with 
SARS-CoV-2 infection in hemodialysis patients. Neverthe-
less, lymphopenia that is lower than the previous baseline 
values might still provide an insight of underlying COVID-
19, as we consistently found that lymphopenia is observed 
in hemodialysis patients with COVID-19 from many reports 
[17–19, 24, 28].

SARS-CoV-2 qualitative RT-PCR should be performed 
when there is a suspicion of viral pneumonia, but due to 
logistic limitations we used the SARS-CoV-2 Rapid IgG/
IgM Combined Antibody Test as the initial screening. Ini-
tially, a couple of weeks after the WHO announced the 
pandemic status, there were still limitations in COVID-
19 testing. Nasopharyngeal and oropharyngeal specimens 
had to be sent to the central laboratory in Jakarta (115 km 
away from Bandung), and the results were available after 
5–7 days. In our case, the SARS-CoV-2 Antibody Test 

was first negative (on the seventh day after onset of symp-
toms) and later positive (on the 21st day). We considered 
the possibility that the patient might have been infected 
by SARS-CoV-2 already on the first admission, but the 
antibody response was delayed.

In the general population, the IgM SARS-CoV-2 anti-
body can be detected 3–6 days after infection, while IgG 
can be detected after 8 days. Sun et al. found out that in up 
to 75% patients, IgM/IgG could be possibly detected in the 
first week [29]. Ying et al. showed that sensitivity, specific-
ity, and accuracy of the Rapid IgG/IgM Combined Antibody 
Test for SARS-CoV-2 were different between three groups 
according to the interval between symptom onset and sam-
ple collection: “0–7 days,” “8–15 days,” and “> 16 days.” 
Sensitivity was 18.7%, 100%, and 100%; specificity was 
77.8%, 50%, and 64.3%; and accuracy was 40%, 87.5%, and 
93.9%, respectively [30]. A majority of patients develop an 
antibody response in the second week after onset of symp-
toms. However, analysis of the dynamics of SARS-CoV-2 
antibody is still ongoing in the general population, and even 
less is known about these dynamics in hemodialysis patients.

The kinetics of the antibody response to SARS-CoV-2 
infection in hemodialysis patients remain to be determined. 
De Vriese et al. reported the first evaluation of potential 
antibody responses in six hemodialysis patients. They found 
that the IgG response against SARS-CoV-2 nucleocapsid (N) 
protein occurred in the second week after symptom onset 
[31]. It remains to be confirmed whether those results are 
applicable to the entire hemodialysis population [32]. With 
the limited data available, the use of antibody-detecting 
rapid diagnostic tests is not recommended. It could be used 
in limited resource facilities with precaution at 10–14 days 
after onset of symptoms. However, further investigation to 
characterize the antibody response to SARS-CoV-2 infection 
in hemodialysis patients is encouraged to improve disease 
surveillance and epidemiologic research.

In summary, despite our several limitations in regard to 
the absence of several radiological and laboratory inves-
tigations (e.g., Pulmonary CT Scan, echocardiography, 
C-reative protein, and d-dimer), we have reported our very 
first case of ESKD on hemodialysis patient with COVID-
19 in our region. Atypical presentations of COVID-19 on 
this specific population are relatively frequent according 
to the current literature. More vigilant suspicion, early 
screening, and additional preventive precautions cannot 
be over-emphasized in dealing with COVID-19 among 
ESKD patients on hemodialysis.
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Table 3  Clinical characteristic of COVID-19 in hemodialysis patients

Hb hemoglobin (g/L), WBC white blood cells  (109/L); Lymphocyte  (109/L); Neutrophils  (109/L); PLT platelet  (109/L)
*2 patients on PD, 57 patients on HD

Author Place Case (n) Male (%) Age 
(mean/
median)

Comorbidities Clinical manifes-
tation

Laboratory find-
ings

Radiologic find-
ings

Xiong [17] Wuhan, China 131 57.3 63.3 Cardiovascular 
disease 68.7%

Diabetes 22.9%
Hepatitis B 8.4%
Hepatitis C 2.3%
COPD 3.8%
Cancer 1.5%

Fever 51.9%
Cough 37.4%
Dyspnea 26%
Fatigue 45%
Sputum produc-

tion 29%
Nausea/vomiting 

18%
Diarrhea 13%
Sore throat 7.7%

Hb 10.5 
(9.1–11.8)

WBC 5.0 
(3.8–7.3)

Lymphocyte 0.7 
(0.5–1.1)

Neutrophils 3.9 
(3.0–6.1)

PLT 144.2 
(107–186)

CT scan image:
 Ground-glass 

82.1%
 Cord Shadow 

7.7%
 Consolidation 

4.3%
Lesion region:
 Bilateral 86.7%
 Left lung 6.2%
 Right lung 7.1%

Alberici [19] Brescia, Italy 94 65.9 72 Hypertension 
93%

Diabetes 43%
Vascular Disease 

23%
Cardiac Failure 

18%
Ischemic Cardiac 

disease 17%
Cancer 12%
COPD 11%

Fever 68%
Cough 23%
Dyspnea 25%
Gastrointestinal 

6%
Pharyngitis 2%
Myalgia 17%

WBC 5.0 
(3.9–6.4)

Lymphocyte 0.7 
(0.5–1.0)

Neutrophils 3.5 
(2.6–4.7)

PLT 162 
(126–229)

Chest X-ray:
 No infiltrates 30%
 Unilateral infil-

trates 25%
 Bilateral infiltrates 

45%

Valeri [24] New York, US 59* 56 63 Hypertension 
98%

Diabetes 69%
Coronary artery 

disease 46%
Cardiac failure 

18%
Pulmonary 

disease 17%

Fever 49%
Cough 39%
Dyspnea 36%
Fatigue 22%
Gastrointestinal 

15%
Myalgia 8%
Altered menta-

tion 5%

Hb 10.6 
(9.7–11.8)

WBC 6.0 
(4.5–7.8)

Lymphocyte 0.8 
(0.5–1.2)

Chest X-ray:
 Bilateral opacities 

59%
 Unilateral opacity 

10%
 Pleural effusion 

7%
 Pulmonary Edema 

5%
 No acute findings 

19%
Wu [23] Wuhan, China 49 63 62 Hypertension 

92%
Diabetes 20%
Cardiovascular 

disease 20%;
Cerebrovascular 

disease 2%
Cancer 8%
COPD 2%
Chronic liver 

disease 6%

Fever 47%
Cough 49%
Dyspnea 45%
Sputum Produc-

tion 33%
Fatigue 59%
Anorexia 57%
Diarrhea 12%
Dizziness 14%
Nausea 8%
Vomiting 4%
Sore throat 7.7%

Hb 10.4 
(8.2–12.2)

WBC 5.6 
(4.7–7.6)

Lymphocyte 0.8 
(0.5–1.0)

Neutrophils 4.0 
(3.1–5.6)

PLT 169 
(120–234)

CT scan:
 Bilateral opacities 

82%
 Unilateral opacity 

10%
 No abnormality 

8%

Goicoechea [18] Madrid, Spain 36 64 71 Hypertension 
97%

Diabetes 64%
Coronary heart 

disease 22%
Dyslipidemia 

67%
COPD 19%

Fever 67%
Cough 44%
Fatigue 25%
Gastrointestinal 

17%

Hb 10.6 
(9.2–12.0)

Lymphocyte 
0.79 (0.32–
1.26)

PLT 164 
(98–230)

Chest X-ray:
 Bilateral periph-

eral ground-glass 
opacity 61%

 Unilateral opacity 
19%

Normal X-ray 19%
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