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Abstract
Introduction: Chronic kidney disease (CKD) increases the risk of mortality during coronavirus 
disease 2019 (COVID-19) episodes, and some reports have underlined the high incidence and 
severity of this infection in dialysis patients. Information on COVID-19 in nondialysis CKD pa-
tients is not available yet. Case Reports: Here we present 7 patients with grade 4–5 CKD who 
developed symptomatic COVID-19; they comprise 2.6% of our 267 advanced CKD patients. 
The estimated GFR was between 12 and 20 mL/min during the month prior to COVID-19. The 
3 major symptoms were fever, cough, and dyspnea, and 5 patients showed bilateral pneumo-
nia. Hydroxychloroquine, azithromycin, ceftriaxone, and steroids were the most frequently 
prescribed drugs. Two patients needed noninvasive mechanical ventilation. All patients 
showed minimal to moderate kidney function deterioration during admission, with an eGFR 
decline below 5 mL/min in 6 cases. No patient required acute dialysis. Six patients were dis-
charged alive and remained dialysis free athe t the time of reporting, and one 76-year-old 
patient died. Conclusions: COVID-19 affects grade 4–5 CKD patients, but prognosis may be 
acceptable if prompt supportive measures are applied. These findings should be confirmed 
in larger cohorts, and further observations will be needed to understand the full spectrum of 
clinical features and the optimal approach to COVID-19 in patients with advanced CKD.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has affected over 233,000 people 
in Spain since early March 2020 [1]. The reported fatality rate in the general population with 
COVID-19 admitted to a large tertiary Spanish hospital was 20.7%, with 34% in the subgroup 
aged 70–79 years [2]. Chronic kidney disease (CKD) patients have several conditions that 
make them a target population for the virus, i.e., an older age, comorbidities, and a frail 
immunological system. There is scarce information regarding the impact of COVID-19 on 
renal patients. In descriptive studies in Spain that have included more than 20,000 people, 
CKD in COVID-19 patients has been found to be directly related to mortality [3]. Patients on 
hemodialysis attending treatment centers have a high risk of acquiring the infection [4, 5] 
and our group early designed a protocol to limit the spread of the infection in dialysis facil-
ities [6]. 

Distinctively, outpatient advanced grade 4–5 CKD recipients may have a high risk of 
acquiring the infection since they have more contact with hospital facilities. Information 
regarding the impact of COVID-19 in an advanced CKD program is not available yet.

Here we present the incidence of COVID-19 in our prevalently grade 4–5 CKD patients, 
controlled at our outpatient clinic, as well as the characteristics of the first 7 symptomatic 
COVID-19 patients and their outcomes until death or a minimum of 1 month after the start of 
symptoms. 

Case Reports

All patients from our cohort with advanced grade 4–5 CKD (eGFR < 30 mL/min) studied 
at our institution between March 11 and April 20, 2020, for suspected COVID-19 infection 
were included. Clinical data were prospectively obtained through review of medical records. 
Each patient was followed until death or at least for 1 month after dialysis. Confirmed 
COVID-19 corresponds to a patient with a positive reverse transcription-polymerase chain 
reaction (RT-PCR) SARS-CoV2 assay of a specimen collected on a nasopharyngeal swab or 
bronchoalveolar lavage. Suspected but nonconfirmed COVID-19 correspond to a patient with 
a negative RT-PCR. 

As of April 20, a total of 10 patients had been admitted with suspected COVID-19; 7 of 
those cases were confirmed. This led to a prevalence of 2.6% among our 267 ACKD patients 
oriented to future dialysis. 

Demographic factors, comorbidities, baseline treatments, clinical characteristics, labo-
ratory and chest X-ray findings, specific treatments, and outcomes in the 7 COVID-19 
confirmed cases are shown in Table 1. The estimated GFR was between 12 and 20 mL/min 
during the month prior to infection; 2 patients were grade 5 CKD and 5 were grade 4 CKD. 
The 3 major symptoms observed in COVID-19-confirmed patients were fever, cough, and 
dyspnea. Other common symptoms included asthenia, myalgia, diarrhea, and headache. Five 
patients showed bilateral pneumonia on chest X-ray and 1 had unilateral pneumonia (Fig. 1). 
Two patients (No. 5 and 7) did not present respiratory symptoms but showed a gastrointes-
tinal pattern, with nausea and diarrhea as the presenting features. All of the patients were 
admitted to the hospital ward, except for patient No. 5; this patient did not have respiratory 
syndrome or pneumonia and was monitored at home.

Hydroxychloroquine, azithromycin, ceftriaxone, and glucocortocoids were the most 
frequently prescribed drugs (Table 1). The glucocorticoids were given in different dosages as 
follows: case 1, three i.v. boluses of 200 methylprednisolone; cases 3 and 7, dexamethasone 
at 8 mg every 8 h for 4 days, 4 mg every 8 h for 4 days, and 4 mg every 24 h for 4 additional 
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days; and case 4, a single 60-mg i.v. dose of methylprednisolone on the day she died. Tocili-
zumab was given in a single i.v. 400-mg dose in cases 1 and 4. Prophylactic enoxaparin was 
prescribed in 5 cases and none of them presented thrombotic events. Two patients did not 
receive any specific treatment. Treatments with remdesivir or favipiravir were not available 
at that time. We did not detect any drug-related adverse event.

ICU admission was not indicated for any patient and 2 patients were managed with 
noninvasive mechanical ventilation. All of the patients showed minimal to moderate kidney 
function deterioration during admission, but the estimated GFR decline was lower than 5 mL/
min in 6 cases and 10 mL/min in the remaining one, and none required acute dialysis. The 
lowest estimated GFR during the COVID-19 episode was 8 mL/min/m2.

At the end of follow-up, 6 patients were discharged alive (5 of them from the hospital and 
another one from home hospitalization) and remained dialysis free. One patient died. She was 
a 73-year-old woman who presented to the emergency room on March 29, 2020, due to a 
5-day history of dyspnea, low-grade fever, anosmia, ageusia, and dry cough. She was admitted 
with a diagnosis of COVID-19 (PCR+) bilateral pneumonia and decompensated heart failure. 
Her twin sister presented similar symptoms and was admitted to another hospital. Treatment 
with hydroxychloroquine, azithromycin, and ceftriaxone was started on admission day, when 
she showed respiratory failure with oxygen requirements of up to 50% FiO2. She had a bad 
evolution, with desaturation and the need for noninvasive mechanical ventilation, and started 

Fig. 1. Chest x-rays of two patients with advanced CKD and COVID-19. Patient No. 3 showed bilateral opaci-
ties at admission, predominantly in the right lung median lobe (a), which mostly disappeared at discharge 
(b). Patient No. 4 showed bilateral pneumonia at admission (c), which intensely worsened until the night 
before death (d).
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treatment with tocilizumab and dexamethasone. Despite an initial improvement (O2 satu-
ration: 98%), on the morning of April 2nd, the patient was found with an absence of vital 
signs. Her twin sister died the same night in another hospital.

Discussion

We present our 7 patients with grade 4–5 CKD who had COVID-19 during the 40-day 
period of the epidemic peak in our city. This represents a prevalence of 2.6% of the patients 
controlled in our advanced CKD clinic, i.e., a lower proportion than expected in a high-risk 
population in a strongly affected region [7]. Only 1 of those patients died, and the majority 
were cured and discharged safely. The symptoms upon admission were those currently 
described for this entity. Fever was the most common, followed by cough, dyspnea, and 
fatigue. Chest x-ray findings showed pneumonia in 6 cases, with bilateral lung involvement 
in 5 of them, in agreement with many other studies [2, 7, 8]. Interestingly, as previously noted 
in hemodialysis patients in a short series [9], 2 patients did not present respiratory symptoms 
but showed a gastrointestinal pattern, with nausea and diarrhea as the presenting features. 
These patients showed a favorable evolution. Acute kidney injury superimposed to CKD was 
frequent but mild in these patients; all patients showed minimal kidney function deterio-
ration during admission, but the estimated GFR decline was lower than 5 ml/min in most 
cases and none required acute dialysis. As a result, some of these patients showed lympho-
penia, and in fact the lowest lymphocyte count was noted in the patient who died. Other labo-
ratory findings such as high levels of C-reactive protein, IL-6, D-dimer, and procalcitonin were 
seen in some patients but without a clear pattern associated to severity. No effective treatment 
is available for COVID-19, but most of our patients received combinations of hydroxychloro-
quine and azithromycin. It is not possible to establish any therapeutic advantage for any of 
those treatments.

CKD patients have a high risk of symptomatic infection, mainly due to an impaired 
immune response, chronic inflammation, increased oxidative stress, uremic toxin accumu-
lation, and endothelial dysfunction [10]. Despite the facts that CKD increases the risk of 
mortality during COVID-19 episodes [2, 11, 12] and some reports have underlined the risk 
and severity of this infection in dialysis patients [4, 5], information on the incidence and 
outcome of COVID-19 in nondialysis CKD patients is not available yet.

In summary, we described 7 advanced CKD patients who developed COVID-19. In addition 
to fever, cough, dyspnea, and fatigue, diarrhea was common. These findings should be 
confirmed in larger cohorts, and further observations will be needed to understand the full 
spectrum of clinical features and the optimal diagnostic and treatment approach for COVID-19 
in patients with advanced CKD. Our small series confirms that COVID-19 affects grade 4–5 
ACKD patients, but the prognosis may be quite good if prompt supportive measures are 
applied. 
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