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CASE REPORT

SARS‑CoV‑2 induced urinary tract infection 
in an infant: a rare case
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Abstract 

Background  The incidence of SARS-CoV-2 infection in pediatric population is less than 7% that too when associated 
with a urinary tract infection, the presentation is very rare. There have been numerous case reports in adults and ado-
lescent population but very few in pediatrics and none in our socioeconomic.

Case presentation  We present here the case of a 1-year-old boy with SARS-CoV-2 induced urinary tract infection 
whose urine biochemistry showed severe urinary tract infection but no hematuria. His COVID-PCR was positive. His 
chest radiograph showed bilateral lung infiltrates with peri-hilar lymphadenopathy. His computerized tomography 
scan showed infiltrates with lung fibrosis. He was admitted to the isolation ward, successfully managed, and dis-
charged home after 5 days of in-hospital treatment.

Conclusion  Pediatricians and pediatric emergency physicians should be vigilant and well aware of the atypical 
presentation of SARS-CoV-2 infection in infants and children, as they can present with both gastrointestinal and renal 
manifestations. And once missed, the patient may end up with devastating complications.
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Background
The COVID-19 pandemic continues to impose a formi-
dable morbidity and mortality toll on almost every coun-
try in the world. As the pandemic progresses into its 
sixth wave in Pakistan, new cases of infection have been 
identified and mounting evidence shows that protective 
immunity and peculiarity to the first one, and that phe-
nomenon may explain the potential resurgence of cases. 
At present, Pakistan has reported 1,540,952 cases and 
30,413 deaths from COVID-19 [1]. Daily infection rate 
surged to 872 cases, and this recent spike in COVID-19 
cases across the country may turn into the sixth wave 
of the pandemic in Pakistan. Daily testing capacity is at 
40,000 whereas total people inoculated with vaccine are 
127,590,195 in a population of 220 million [1]. Pediatric 

population constitutes 12–14% of all confirmed cases 
of which 2.5–4% required hospitalization [2]. Although 
the SARS-CoV-2 predominately affects the respiratory 
system, it is important to emphasize the multi-organ 
involvement, including gastrointestinal system, nervous 
system, cardiovascular system, and urinary system. A 
patient’s infectivity is determined by the presence of the 
virus in the body fluids, secretions, and excreta [3]. The 
persistence and clearance of viral RNA from different 
specimens of the patients with 2019 novel coronavirus 
disease (COVID-19) remain unclear. However, in both 
human and animal studies, limited persistence of SARS-
CoV-2 in urine has been detected [4]. To date, there 
have been no studies published on the effect of SARS- 
CoV-2 infection on the lower urinary tract function in 
our socioeconomic. SARS-CoV-2 is soon to become an 
endemic just like other virus illnesses and will be seen 
by the primary health physicians. Thus, we present here 
a case of SARS-CoV-2 associated urinary tract infection 
who initially presented to a general physician with extra 
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pulmonary manifestations and later on to the hospital in 
sick condition.

Case presentation
We report here the  a case of a 1-year-old patient who 
presented to the emergency with complaints of high-
grade fever, difficulty passing urine, and loose stools. He 
was being treated at the local clinic for a urinary tract 
infection. He took the  oral antibiotics but showed no 
response. On the contrary, fever showed an increasing 
pattern. He presented to the emergency department in 
sick condition and was cyanosed. The patient had to be 
resuscitated. At the time of presentation, his vitals were 
pulse 140  bpm, temperature 102 F, SpO2 91% at room 
temperature.

He was kept in isolation as a suspected case of SARS-
CoV-2, as the child was oxygen dependent. His hema-
tological workup revealed hemoglobin 10.5  g/dL, total 
leukocyte count 20 cells/µL, and platelets 450 cells/µL. 
His urine biochemistry showed white blood cells 20 per 
high-power field, red blood cells 3 per high-power field, 
and epithelial cells 2 per high-power field. His renal func-
tion tests were urea 32 mg/dL and creatinine 1.1 mg/dL. 
We are limited by the technology in our country so we 
could not isolate any viral pathogen. On the second day 
of the admission, his condition deteriorated further as his 
fever spiked to 104 F with cough and saturation dropped 
to SpO2 88% at room temperature. On auscultation, 
he had bilateral crepitation. His hematological workup 
showed an increased total leukocyte count of 23 cells/µL 
with predominant neutrophils of 78%. His C reactive pro-
tein was positive, fibrin degradation products were posi-
tive, D Dimers 502 ng/ml, and serum ferritin was 188 ng/
ml. His chest radiograph showed bilateral lung infiltrates 
with peri-hilar lymphadenopathy (Fig.  1). His comput-
erized tomography scan showed infiltrates with lung 
fibrosis (Fig.  2). He was admitted to the isolation ward. 
He was kept on broad-spectrum antibiotics including 
macrolides, fluoroquinolones, corticosteroids, anticoag-
ulants, and vitamin supplemention. The patient showed 
remarkable improvement after 5 days of in-hospital treat-
ment. His fever subsided and inflammatory markers were 
down. His SARS-CoV-2 PCR was repeated which came 
out to be  negative. The patient was discharged on oral 
medication and was called for follow up.

Discussion
The diagnostic criteria for urinary tract infection is the 
presence of white blood cells, epithelial cells, red blood 
cells (hematuria), or all on urine biochemistry. A group 
of nephrologists at North well studied the association of 
acute kidney injury with SARS-CoV-2. They found out 
that 40% of the population presented with either WBCs 

or RBCs (hematuria) on urine analysis [5]. There is ample 
literature reporting adult SARS-CoV-2 infections, includ-
ing the atypical ones compared to children, probably 
because pediatric patients are less commonly diagnosed 
due to lesser severity and mortality [4, 6]. We report 
here a similar case of COVID-19 with urinary tract infec-
tion in a pediatric patient. The patient took prior medi-
cation from a local clinic for urinary tract infection but 
failed to respond. On the contrary, the fever showed 
an increasing pattern. He presented to the emergency 
department in sick condition and was cyanosed with 
SpO2 91%. The patient had to be resuscitated. Accord-
ing to the World Health Organization (WHO), a patient 
presenting with fever, cough, and shortness of breath can 
be labeled as a case of suspected SARS-CoV-2 [3]. The 
patient having diarrhea is also not an uncommon pres-
entation [1]. But there are no studies on SARS-CoV-2 and 
its association with the urinary tract [7].

Marand et  al. reported the presence of WBCs and 
RBCs on urine analysis in SARS-CoV-2-positive 
patients which was associated with an increased mor-
tality [8]. Almeida et  al. reports the case of a 10-year-
old female patient with hematuria, who was diagnosed 
with  SARS-CoV-2 infection but with milder symp-
toms [9]. Our patient had leukocytosis (20 PHF), 
with predominant neutrophils. This might indicate 
the  SARS-CoV-2-induced superimposed infection 
[10]. Hematuria and renal injury have been commonly 
described in viral respiratory tract infections including 
influenza A and B, adenovirus, and other pathogens. 

Fig. 1  Chest X-ray shows bilateral hilar lymphadenopathy
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Kidney injury in adults hospitalized with COVID-19 
infection appears to be a frequent finding, with a wide 
range of manifestations, from mild hematuria to severe 
renal failure. The pathogenesis of the renal injury is 
probably multi-factorial, as SARS-CoV-2 carries the 
spike protein (s protein) on its surface, binds to ACE2 
receptor on the cell surface, and gets internalized. 
ACE2 is present in the alveolar epithelial cells, lining 
of the intestine, endothelial cells of both arteries and 
veins, and also arterial smooth muscle cells of various 
organs, including the  direct cytopathic effects of the 
virus [11]. It also causes immune-complex mediated 
damage, as well as indirect effects on renal tissue, such 
as hypoxia, shock, and rhabdomyolysis and damage to 
urothelial cells hence resulting in hematuria and uri-
nary tract infection (Fig. 3) [12].

The prevalence of renal manifestations is found to be 
13.9%. Data from the adult population showed the prev-
alence of acute kidney injury in about half of the hospi-
talized patients with laboratory-confirmed COVID-19 
infection, of whom 25% required ICU admission and 
1/5 required dialysis with mortality as high as 50% [13]. 
The emergence of new variants like B.1.1.7, the 501Y.V2 
has played a vital role in the spread of the disease with 
atypical symptoms as they are mutated to a newer and 
deadly form [3]. Therefore, it is paramount to identify 
such new variants and identify their pathophysiology as 
soon as possible in order to control the spread of infec-
tion further. It is also necessary to have a well-organized 
diagnostic criterion for atypical presentation of SARS-
CoV-2; as false-negative tests might lead the patients 
to relax their adherence to health protocols. Improved 

Fig. 2  CT-scan shows lung fibrosis
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RT-PCR tests for urine can isolate the pathogen from the 
urinary tract. But serological tests should be mandatory 
in order to overcome the false negatives. It is also a timely 
requirement to arrange a particular program including 
risk-stratified protocols for patients suspected of having 
COVID-19 who present with atypical symptoms [14].

Conclusion
Pediatricians and pediatric emergency physicians should 
be vigilant and well aware of the atypical presentation of 
SARS-CoV-2 infection  in infants and children, as they 
can present with both gastrointestinal and renal manifes-
tations. And once missed, the patient may end up with 
devastating complications.
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Fig. 3  Mechanism of SARS-CoV-2 associated bladder injury
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