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Background: In early 2020, severe acute respiratory syndrome-corona virus 2 (SARS-CoV-2) pandemics caused previously
unheard of health, social, and economic problems worldwide. The disease can affect different organs such as the lungs, heart,
pancreas, kidney, and unusual symptoms can be seen. Information on the clinical impact of SARS-CoV-2 infection on renal
function among pediatric age groups is scarce.

Case Report: In this report, we presented a 13-year-old boy who was admitted to our hospital with the relapse of nephrotic
syndrome caused by COVID-19. The patient had mild upper respiratory tract symptoms, eyelid edema and progressive
swelling of the lower extremities. Clinical remission was achieved with oral prednisolone therapy without the use of any
antiviral drugs.

Conclusion: Patients with nephrotic syndrome presenting with relapse should be evaluated for potential COVID-19 infec-
tion during the pandemic. The use of routine doses of prednisolone appears to be safe in mild disease.
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INTRODUCTION

Severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) was identified in China in late December 2019
and rapidly caused a pandemic in early 2020. The primary target organ of SARS-CoV-2 is the lung, but other or-
gans such as the kidney may be involved. Coronavirus disease (COVID-19) usually manifests itself with symptoms,
including myalgia, cough, fever, and dyspnea (1). Although COVID-19 is more common and devastating in adults,
the disease manifestation is peculiar in the pediatric population, such as multisystem inflammatory disease (MIS-C)
(2). Autopsy reports of COVID-19 patients from China and the USA have identified renal tubular injury associated
with SARS-CoV-2 (1). Knowledge on COVID-19-associated nephropathy in children is still insufficient. Some
pediatric patients with chronic kidney disease who were admitted to hospitals with respiratory symptoms have
reported worsening of kidney function (3). Hematuria and albuminuria have also been reported concurrently with
the disease without renal failure (4). There are limited case reports about the management of childhood nephrotic
syndrome with COVID-19 (5, 6). Here, we report a rare presentation of a pediatric patient with COVID-19 and
concomitant relapse of nephrotic syndrome.

CASE REPORT

A 13-year-old boy with a known history of steroid-induced nephrotic syndrome presented with eyelid edema and
progressive swelling of lower extremities for one week in December 2020. He was in drug-free remission for over
one and a half years. He had subjective fatigue and nasal congestion; however, he had no fever, shortness of breath,
and microscopic or macroscopic hematuria. Vital signs at presentation were body temperature of 36.7°C, blood
pressure 122/84 mmHg, heart rate 91/min and regular, respiratory rate 20/min, body temperature 36.7°C,
oxygen saturation 97% as measured using pulse oximetry on room air. The patient’s weight was five kilograms
higher than his last known dry weight. On his physical examination, he wasn'’t ill-appearing; he had periorbital and
pretibial edema (2+). There was mild tenderness with no rigidity on abdominal palpation. No pathological sound
was auscultated in the lung examination. The rest of his physical examination was unremarkable.

In the hematological examination, hemoglobin was 14 g/dL, white blood cell count was 6.93*10%/uL, absolute
lymphocyte count was 600/uL (<1200/pL), and platelet count was 357*10% pL.. Serum electrolytes sodium (135
mmol/L), potassium (4.1 mmol/L), and chloride (101 mmol/L) were within the normal range. There was no
metabolic acidosis; pH 7.38, PCO, 38 mmHg, PO, 86 mmHg, bicarbonate 22.5 mmol/L and lactate 2 mmol/L.
Serum BUN (10.42 g/L) and creatinine (0.31 g/L) were normal. Albumin was decreased significantly (1.63 g/L).
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In the urinalysis, proteinuria (+++) was detected without red blood
cells. The urine protein to creatinine ratio was 16 mg/mg. SARS-
CoV-2 infection was suspected in the patient due to the pandemic,
who had a mild clinical course but had significant lymphopenia.
There was no close contact with a suspected or known symptomat-
ic COVID-19 patient. Prior to steroid initiation, a nasopharyngeal
swab with reverse transcription-polymerase chain reaction (RT-
PCR) for SARS-CoV-2 was performed and the result was positive.
Because of the absence of tachypnea, subcostal or suprasternal re-
traction, hypoxia, and consolidation in the chest radiography, chest
computed tomography imaging was not performed. The patient,
who had a higher probability of developing hypoalbuminemia-re-
lated complications, did not have obvious infection symptoms, so
steroid treatment was initiated by interviewing his parents. Two
milligrams/kg (maximum 60 mg per day) oral steroid was given,
according to the nephrotic syndrome guideline (7). The patient’s
edema and urinary findings gradually improved, with remission oc-
curring five days after steroid therapy initiation without any wors-
ening of respiratory symptoms. In addition, lymphopenia got back
to the normal range within a week. Antiviral treatment was not
prescribed to the patient who had no signs of COVID-19 disease
other than mild upper respiratory tract symptoms. His SARS-
CoV-2 PCR test was negative on day 14. After remission, the ste-
roid reduction was planned. During the two-month follow-up, the
patient was still in remission with alternate-day steroids without any
complication or any late effect of COVID-19.

Various glomerular and tubular involvement have been reported
in patients infected with SARS-CoV-2 (8). Acute kidney injury and
proteinuria are the common findings in patients with COVID-19
(9). SARS-CoV-2, like other viral respiratory infections, can cause
kidney damage (10). SARS-CoV-2 uses angiotensin-converting en-
zyme 2 (ACE-2) as its entry receptor to invade cells. ACE-2 has
high expression in the lungs, myocardium, endothelium, gastro-
intestinal tract, pancreas, and kidney (10). Although other viral
upper respiratory tract infections are known to trigger relapses of
nephrotic syndrome, the effect of COVID-19 on nephrotic syn-
drome is unclear (8).

SARS-CoV-2 infection is often asymptomatic or mild in pediat-
ric patients. The most common laboratory finding is leukopenia/
lymphopenia (10). Our patient had remarkable lymphopenia with
a mild disease course. His blood count was normal in his previous
examinations and the lymphocyte count got back to normal after
one week in the follow-up. We thought that temporary lymphope-
nia developed due to infection. We were unable to test the patient
for possible viral infections other than SARS-CoV-2. The nephrot-
ic syndrome relapse in this patient could be either a coincidence or
a rare presentation of COVID-19. We did not perform a kidney bi-
opsy in the patient who had a good steroid response, did not have
GFR reduction and atypical features, since there was no indication
for renal biopsy (8). We do not know exactly what happened in the
kidney, but the patient responded well to the treatment with other
relapses. There are few case reports of relapse of the nephrotic
syndrome and concomitant mild SARS-CoV-2 infection. Predni-
sone was used in the relapse treatment of three patients without
any complications. None of them had a kidney biopsy (3).
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The recurrence rate of the nephrotic syndrome during the pan-
demic period does not seem to be different from before (8). Fortu-
nately, COVID-19 causes mild disease in pediatric patients using
immunosuppressive agents for chronic kidney diseases such as
nephrotic syndrome.

To our knowledge, this is one of the rare pediatric case reports of
relapse of nephrotic syndrome caused by COVID-19. Patients with
nephrotic syndrome presenting with relapse should be assessed
for potential COVID-19 infection during a pandemic, and routine
doses of prednisolone appear to be effective for treatment and can
be used safely in mild disease courses. Comprehensive studies are
needed to elucidate the pathophysiology.
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