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Abstract 

SARS-CoV-2 (COVID-19) is an infectious disease caused by a novel corona virus that has spread 

rapidly, resulting in a worldwide pandemic. Even though end-stage renal disease (ESRD) patients are 

particularly susceptible to COVID-19 infection and can develop severe to critical clinical presentation, 

there are still limited studies and case reports about COVID-19 in ESRD patients.  

End-stage renal disease (ESRD) is a severe medical condition with a high prevalence of co-

morbid conditions including diabetes, hypertension, and cardiovascular disease.  

We report case of a 72-years-old woman with ESRD on regular hemodialysis-outpatient, with 

history of diabetes mellitus type-2 and hypertension, which was positive to COVID-19 and developed 

pneumonia. She was one of our first registered cases of COVID-19 in our hospital and was successfully 

cured. 

Our patient reported symptoms typical of COVID-19, initially, (fever, sweating, weakness, stuffy 

nose, dry cough and shortness of breath, although she denied contact with infected individuals), but on the 

day of admission her clinical picture was atypical. 

She developed a severe clinical picture with the typical presentation of COVID-19 pneumonia on 

chest X-ray, but without leukopenia as a typical presentation of this disease in her laboratory findings. 

We describe the clinical presentation of this patient, the diagnostic process, the laboratory and 

imaging investigations, as well as the course and outcome of treatment. 
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Introduction 

In December 2019, a novel coronavirus was recognized as the cause of a group of pneumonia 

cases in Wuhan, a city in the Hubei Province of China. It quickly spread, resulting in an epidemic 

throughout China, followed by a worldwide pandemic with almost 2 million confirmed cases. In February 

2020, the World Health Organization (WHO) named the disease COVID-19, which stands for 

coronavirus disease 2019. The virus that causes COVID-19 was named severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) [1].  

By the end of February 2021, over 100 million infected people have been registered, and the 

pandemic is still going on and is currently experiencing the third wave. 

 Although severe COVID-19 disease can occur in otherwise healthy individuals of any age, it 

predominantly affects adults with advanced age or underlying medical co-morbidities [2, 3]. End-stage 

renal disease (ESRD) is a severe medical condition with a high prevalence of co-morbid conditions 

including diabetes, hypertension, and cardiovascular disease [4]. Even though ESRD patients are 

particularly susceptible to COVID-19 infection and can develop severe to critical disease, there are 

limited studies and case reports about COVID-19 in ESRD patients. 

We report our experience with one of the first diagnosed cases of COVID-19 pneumonia in a 

maintenance hemodialysis patient in our hospital.  

This report describes the clinical presentation of this disease in a hemodialysis patient, the 

diagnostic process, the laboratory and imaging investigations, as well as the course of treatment. 
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Case Presentation 

A 72-year-old hemodialysis patient presented with a history of fever, sweating, weakness, stuffy 

nose, dry cough and shortness of breath for three days duration, which the patient noticed at home, during 

the non-dialysis period and because of which she did not consult a doctor, but took an antipyretic on her 

own initiative. 

She lived alone and she denies contacting any person suspected for COVID-19. She has been on a 

regular hemodialysis program for the last 4 years, 3 times a week. There were no serious complications 

during hemodialysis, which she preformed through a permanent vascular access: AV fistula.  

She had a medical history of diabetes mellitus type-2, receiving insulin and a history of 

hypertension with chronic antihypertensive therapy, as well as secondary anemia and obesity as a risk 

factor. The patient reported the symptoms on the day she was on a regular hemodialysis program, so after 

the dialysis session she was admitted to our hospital, at the department for patients suspected of COVID-

19. Nasopharyngeal swab was taken for a PCR test and symptomatic treatment was started. On the day of 

admission, laboratory tests and chest X-rays of the lungs were performed. On admission, the patient was 

afebrile, oxygen saturation of 85% on room air, but she needed oxygen therapy by face mask with an 

oxygen flow of 6-7 L / min, due to shortness of breath, but without cough and other accompanying 

symptoms. On physical examination, she had symmetrical breathing sounds bilaterally, with coarse 

inspiratory crackles which were more prominent on the left side. Her cardiovascular examination showed 

normal heart sounds with no murmurs or added sounds. Blood pressure was 140/80mmHg. She didn't 

have peripheral edema. Her abdominal and neurological examinations were unremarkable. 

A chest x-ray that was performed on a day of admission showed: On both sides, in the middle and 

basal parts of the lung parenchyma, zones of reduced lung transparency due to pronounced bronchitic and 

bronchiectasis changes, spotted fibrous banded shadows that are diffusely distributed. The changes are 

more pronounced on the left, perichilar, pericardial, and costal, a finding suspicious of an inflammatory 

process present. Pronounced hills, large, vascular and stagnant. F.c. sinuses free. Heart with increased 

cardiothoracic index [Figure 1]. 

 

 

 
 

Figure 1. Chest x-ray on admission 
 
 

                                   

                         

 

 Due to a suspicious pneumonia according to a x-ray finding a broad-spectrum cephalosporin 
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antibiotic therapy was initiated (with doses adjusted to patients with ESRD), corticosteroid therapy in low 

doses, bronchodilator therapy, anticoagulant therapy subcutaneously with low molecular weight heparin, 

as well as other symptomatic adjuvant therapy with vitamins and others and occasional oxygen therapy 

with oxygen flow 6-7L/min. 

The patient was receiving regular insulin and antihypertensive therapy. Two days later, the result 

of the PCR test was positive, which confirmed our suspicious for a COVID-19 infection. The patient was 

transferred to the COVID-19-positive patient department, and she performed hemodialysis in a room that 

was adjusted according to COVID-19 positive patient recommendations, to limit the spreading of the 

disease. A more detailed survey of the patient's contacts was performed.  

In the following days the patient's condition worsened with the patient having lower oxygen 

saturation about 67%-70% and starvation for air and the need for continuous oxygen therapy through a 

face mask, with an oxygen flow of 6-7 L / min. The patient was afebrile throughout the hospitalization. 

The auscultatory findings of the lung worsened after 14 days with the appearance of wet bronchial 

inspiratory crackles on both sides and more pronounced on the right, due to which a control chest X-ray 

was taken.  

Control chest X-ray finding after 14 days showed: On both sides of the middle basal parts, in the 

parenchyma of the lungs, are reduced zones of reduced lung transparency, from the presence of 

pronounced bronchitic and bronchiectasis changes. The finding still supports the presence of bilateral 

pneumonia [Figure 2]. 

 

 
 

Figure 2. Chest x-ray on the day 14 

 

 

After 14 days, a control PCR test was taken again, according to the protocol for monitoring and declaring 

cured patients. Due to a positive result the patient isolation was continued for another 7 days. The same 

therapy was administered for the entire time.  

Over the next seven days, the patient's condition gradually but significantly improved, as did the 

auscultatory lung findings. In those days cephalosporin antibiotic therapy was continued and gradual 

discontinuation of low doses corticosteroids was performed. The therapy with low doses of 

corticosteroids did not significantly affect the patient’s glycemic control during the hospitalization, thus 

the dosage of insulin therapy was not changed and the glycemic control was monitored daily. The 

regulation of the blood pressure was satisfactory during hospitalization with regular therapy including 

Angiotensin II receptor blockers (ARBs), losartan a 50 mg 2x1, and ranged between 130-90 mmHg and 

160-90 mmHg. The value of D-Dimer was near the normal limits but we continued with anticoagulant 

therapy for few days more.  
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After the oxygen saturation improved and moved between 80-90% the patient no longer felt 

shortness of breath and only occasionally needed oxygen therapy through a face mask 4L/min.  

After 21 days nasopharyngeal swab was taken for the second control PCR test was taken, and it 

was negative. 

The patient was transferred to the department for negative patient and cephalosporin antibiotic 

therapy was replaced by azithromycine therapy for a further 6 consecutive days. Low-molecular-weight 

heparin therapy was replaced with oral acetylsalicylic acid therapy (ASA).  

Due to the long hospitalization in isolation and inactivity, the patient needed physical therapy and 

rehabilitation which was successfully conducted in the physical therapy department of our hospital. 

After 30 days of hospitalization, the patient was discharged in good health condition and was able 

to resume hemodialysis treatment three times a week by traveling from home to the dialysis center. 

Adequate diet, vitamin therapy and regular insulin and antihypertensive therapy at home were also 

recommended. 

 

 Table.1  Laboratory findings during hospitalization  

 

Day 1 14 30 

H Hemoglobin (g/dL) 98 95 100 
H Leukocyte (10^9/L) 11.5 7.7 7.9 
    Erythrocyte(10^12/L) 2.96 2.86 2.91 
    Thrombocyte(10^9/L) 282 222 217 
    ESR(>20mm/h) 78/99  56/23 
    BUN  (g/L) 22  23.6 
    Creatinine (μmol/L) 665  705 
    Neutrophil-Lymphocyte ratio 14.4 6.2 4.5 

D-dimer (ng/ml) 1883 535 438 
CRP (mg/L) >178 14.3 0.8 
LDH (U/L) 320 141  
Glicemia (mmol/L) 16.2 7.8 9.7 
Na (mmol/L) 132 131 133 
K (mmol/L) 4.3 4.0 5.9 
Ca(mmol/L) 0.99  0.95 
s-Fe(μmol/L) 3.3  6.4 
AST(U/L)  12 12 
ALT(U/L)  16 9 
Protein total(g/L) 59 60 63 
Albumin(g/L) 35 33 40 

 

      

 

A follow-up chest X-ray after a few weeks of discharge showed the following finding: In the lung 

parenchyma, on both sides, there are no convincing signs of fresh consolidation. Accentuated 

bronchovascular drawing on both sides. Hilus vascularized. F.C. sinuses free [Figure 3]. 
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Figure 3. Chest x-ray after being discharged 

 

Discussion 

COVID-19 is an infectious disease that is mainly transmitted from person to person via 

respiratory droplets. COVID-19 pneumonia appears to be the most common serious manifestation of the 

disease. It is predominately characterized by fever, cough, dyspnea, and bilateral infiltrates on chest 

imaging [5, 6]. Atypical presentations of COVID-19 disease are frequent in hemodialysis patients and 

they are usually difficult to distinguish from other symptoms common among these patients. Wang et al. 

reported five cases of COVID-19 disease in hemodialysis patients in Zhongnan Hospital of Wuhan 

University. They found that only three out of five had a fever and that the typical triad of fever, cough, 

and dyspnea was not present in any of the patients reported [7].  

The patient was diagnosed based on the Ministry of Health in R. of North Macedonia guidance 

for COVID-19, case definitions and the WHO Guidance for COVID-19. The diagnosis was confirmed by 

identifying SARS-CoV-2 virus nucleic acid by Reverse- Transcription Poly Chain Reaction (RT-PCR). 

Laboratory findings of our patient were no as typical as those described among patients with COVID-19 

[6, 8]. She had no lymphopenia but had elevated inflammatory markers (ESR, CRP, D-dimer). Our 

patient had typical chest x-ray findings; thus CT-scan was not needed for diagnosis [9]. 

In our case, the patient did not have any documented fever spikes on admission or during the 

hospital stay. Most of the hemodialysis patients in our hospital who developed COVID-19 had atypical 

presentation, compared with a small number of hemodialysis patients who had a typical presentation of 

the disease. Almost all had a more severe clinical picture and the development of unilateral and bilateral 

pneumonia. More than half of these patients needed oxygen support due to reduced oxygen saturation 

below 80%. And almost all needed hospitalization and hospital treatment.  

We had only a few cases with a milder clinical picture of COVID-19 and no complications 

which, during COVID-19 illness, isolated themselves at home, and were on home treatment, but 

continued the hemodialysis treatment on an outpatient basis, by traveling in their own vehicle to the 

dialysis center.  

All patients underwent antibiotic therapy, corticosteroid therapy, bronchodilator therapy and 

anticoagulant therapy, within our treatment options, and none of the patients had the opportunity to have 
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antiviral or any other type of therapy administrated that was noted in certain protocols in other hospitals 

and other countries.  

Compared with other patients with COVID-19 pneumonia and diabetes who were treated with 

corticosteroids during hospitalization, this patient did not need to change her insulin dose. 

Also compared to other patients with COVID-19 and hypertension in this patient there were no 

variations in blood pressure with sudden jumps and hypertensive crises or a drop in blood pressure with 

collapsing conditions, as we observed in other patients during their treatment for COVID-19. 

At the beginning of the pandemic, when the treatment protocol went with control PCR testing 

after 14 days, to be declared a cured patient, in most hemodialysis patients we found persistence of 

positivity after 14 days, as well as several positive cases after the second and some of them also after the 

third control test. We have interpreted this as a result of an inadequate immune response in these patients 

in general, as well as in a number of serious co-morbid conditions that could affect faster recovery in 

these patients.  

Although in almost all hemodialysis patients that developed COVID-19 the clinical picture was 

severe with necessary hospitalization we did not observe higher mortality in patients on chronic 

hemodialysis as a result of COVID-19.  

We noticed that these patients are more susceptible to this disease in which their treatment also 

had a large share, i.e. the need to dialyze 3 times a week for 3 to 4 hours in during which they were in 

contact with other hemodialysis patients and medical staff. 

Due to the necessary implementation of hemodialysis treatment, the organization of work by 

providing appropriate isolation departments for these patients and specially adapted isolation rooms for 

dialysis makes the treatment of these patients much more complicated compared to the treatment of 

patients with COVID-19 in general population. 

 

 

Conclusion 

ESRD patients with COVID-19 can present atypically and the index of suspicion should be high 

in the setting of a pandemic to avoid exposure to healthcare staff and other hemodialysis patients.  

Therefore, these patients should be tested for the slightest suspicion of COVID-19 infection, in 

order to be isolated in time and to prevent further spread of the disease. If possible, these patients should 

be screened from time to time, as well as the staff working with them. 

The organization of work by providing appropriate isolation departments for these patients and 

specially adapted isolation rooms for dialysis makes the treatment of these patients much more 

complicated compared to the treatment of patients with COVID-19 in general population.  

Due to the atypical presentations of COVID-19 disease in patients on hemodialysis, and because 

the symptoms of this disease are difficult to distinguish from other symptoms common to these patients, 

the diagnosis of COVID-19 is much more complicated in these patients. 

COVID-19 therapy in ESRD is especially challenging due to the requirement of renal dose 

adjustment of various medications. Further clinical trials and observational studies are required to clearly 

understand the whole spectrum of clinical presentations and the optimal diagnostic and treatment methods 

for COVID-19 disease in hemodialysis patients. 

Although the hemodialysis patients are more susceptible to this disease and almost in all of our 

patients who developed COVID-19, the clinical picture was serious with the necessary hospitalization; we 

did not see higher mortality in patients on chronic hemodialysis as a result of COVID-19, especially not 

in stable patients on chronic outpatient hemodialysis treatment. 

Unlike the general population in hemodialysis patients, probably due to their weaker immune 

response, the positivity of COVID-19 may last longer, as was the case with our patient, what means that 

their isolation and treatment will also be longer.  

This raises the question of whether these patients are longer contagious to the environment 

compared to previously healthy individuals who developed COVID-19. 

Given everything we have as our personal experience in treating patients on a chronic 
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hemodialysis program and with COVID-19, we think that these patients should be in the group of priority 

patients for vaccination. 
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