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Studies have shown that severe cases of COVID-19 are partic-
ularly rare in pediatric populations and deaths have been regis-
tered in less than 0.1% of infected children1. However, there is 
emerging evidence of systemic inflammatory response in children 
with COVID-19 which may be associated with a high risk of 
unusual multi-organ involvement and unfavorable outcomes2,3. 

We described a case of a 6-year-old boy with COVID-19 
who was admitted to a pediatric public hospital in Brazil pre-
senting a 5-hour history of acute diarrhea as the first symptom 
of the disease. On admission, he was afebrile, and his vital signs 
were unremarkable. Findings on chest radiography were nor-
mal (Figure 1A), but laboratory investigation revealed lymph-
openia, increased prothrombin time, hypernatremia, hyperka-
lemia, and metabolic acidosis. 

During the first 24 hours of admission, the child progressed 
to respiratory distress and was admitted to the pediatric inten-
sive care unit (PICU) requiring endotracheal intubation and 
mechanical ventilation. A nasal swab sample was collected 
and the result for SARS-CoV-2 testing using RT-PCR assay 
was positive. After PICU admission, the child presented fever 
(38.3°C), increased levels of aspartate transaminase (AST), ele-
vated levels of blood urea nitrogen (BUN) and creatinine, high 
levels of C-reactive protein (CRP), hypernatremia, and hypoka-
lemia. New chest radiography showed no signs of pneumonia 
(Figure 1B) and blood culture results were negative.

During the clinical course of the disease, the child remained 
with fever, lymphopenia, liver and kidney impairment, diarrhea, 
and electrolyte and acid-base imbalance. Moreover, 10 days after 
PICU admission, a neurological evaluation revealed somno-
lence, rapidly progressive bilateral limb weakness, generalized 

hypotonia, hyporeflexia, and a diagnosis of Guillain-Barré 
syndrome (GBS) was suspected. However, an attempted lum-
bar puncture was unsuccessful. Transthoracic echocardiogra-
phy showed normal cardiac anatomy and function (Figure 2). 
The treatment during the stay in the PICU included antibi-
otic therapy with meropenem and azithromycin, ivermectin, 
dexamethasone, red cell concentrates, and peritoneal dialysis 
due to renal insufficiency. On day 14 of hospitalization, the 
child died from cardiac arrest. Laboratory examination results 
are shown in Table 1.

Although most children have a favorable outcome after 
confirmed COVID-19 possibly due to limited expression of 
angiotensin-converting enzyme 2 (ACE2)4, it has been pro-
posed that some cases can present a dysregulated immune 
response associated with the SARS-CoV-2 infection with 
multi-organ dysfunction even in the absence of significant 
respiratory involvement. Gastrointestinal symptoms and uri-
nary complications have been reported5 and the development 
of acute kidney injury might be a crucial negative prognostic 
factor for survival1. A “multisystem inflammatory syndrome 
in children” (MIS-C) has been emerged as a new and poten-
tially life-threatening childhood condition associated with 
SARS-CoV-2 infection and has been characterized by the per-
sistence of fever, severe illness necessitating hospitalization, the 
manifestation of signs or symptoms of multi-organ dysfunction, 
laboratory evidence of inflammation and lacking an alterna-
tive diagnosis2,6. For these rare cases, it has been proposed the 
use of steroids and intravenous immunoglobulin, but further 
clinical trials are needed to implement evidence-based treat-
ment protocols in MIS-C6. 
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Figure 1. Chest radiographs. No radiological findings of pneumonia were present in the Day 0 (A) and Day 1 (B) of admission.

Figure 2. Transthoracic echocardiography. No cardiac morphology and function abnormalities were found previously to the 
cardiac arrest.

Although a causal association between SARS-CoV-2 infection 
and neurological symptoms is still unknown, some studies have 
reported GBS as a complication in adults with COVID-197,8. 
To date, no cases of GBS have been reported in children with 
COVID-19. In the present case, the hypothesis of GBS was 
sustained based on clinical criteria in the absence of alterna-
tive diagnosis for weakness and unavailable electrophysiological 
and cerebrospinal fluid (CSF) evaluation. There is emerging 

evidence that preceded upper respiratory infection or enteritis 
increased the risk of GBS9. Pathogenesis of GBS has been asso-
ciated with increased levels of IL-6 and TNF-alpha which can 
lead to demyelination and axonal damage9. Since SARS-CoV-2 
infection is associated with an aberrant systemic inflammatory 
response, multi-organ complications that can also lead to respi-
ratory failure such as GBS should be investigated during the 
clinical course of COVID-19. 
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This unusual case may provide additional data to better 
understanding the complexity of COVID-19 and to alert 
pediatricians who attend critically ill children with the disease. 

Studies are urgently needed to better understand the clinical 
course of children with COVID-19, particularly of those with 
multi-organ involvement requiring intensive care. 

Table 1. Laboratory findings during the clinical course of disease. 

Parameter Reference
Result

Day 0a Day 1b Day 3 Day 4 Day 7 Day 8 Day 10 Day 13

Hematological and coagulation function

Hemoglobin, g/dL 11.5–14.5 14.1 10.6 10 8.7 16.7 12.3 11.7 10.5

Hematocrit (%) 33–43 41.2 31.4 29.3 25.6 38.1 NA NA 32.8

WBC, 103 cells/mm3 4–15.5 15 5.4 3.3 4.5 7 11.6 16.3 3.5

Lymphocytes (%) 25–54 8.9 17 30 23 10 11 15 18

Platelet count, 103 /mm3 150–450 300 153 147 83 121 162 253 178

INR 0.9–1.2 1.6 NA NA NA 0.9 NA 1.5 NA

PT, seconds 8.7–11.5 19.1 NA NA NA NA NA NA NA

APTT, seconds 26–35 24 NA NA NA NA NA NA NA

Liver function tests

AST, units/L 15–50 NA 78 94 89 NA 85 NA NA

ALT, units/L 5–55 NA 10 20 32 NA 78 NA NA

Albumin, g/dL 3.5–5.6 NA NA NA 1.9 NA NA NA 2.0

Kidney function tests

Blood urea nitrogen, mg/dL 2–20 NA 92 93 109 130 147 140 52

Creatinine, mg/dL 0.3–0.7 NA 2.9 3.9 4.7 3.2 1.5 1.7 0.9

Inflammatory marker of myocardial injury

cTnI Negative NA NA NA Negative NA NA NA NA

Serum electrolytes

Sodium, mEq/L 130–147 159 157 157 168 149 166 185 154

Potassium, mEq/L 3.5–5.1 7 2.2 3.8 2.9 2.6 2.8 6 3.1

Calcium, mEq/L 8.8–10.8 8.3 8.6 9.8 8.7 8.2 8.4 10.2 8.4

Infection-related indices

CRP, mg/dL <0.8 NA 96 48 NA 12 <0.8 <0.8 6

Blood gas analysis

pH 7.35–7.45 7.09 7.38 7.12 7.08 7.38 7.36 7.22 7.41

PO2, mmHg 70–108 77 156.4 98.3 95.1 108.8 85 82.1 72.9

PCO2, mmHg 32–48 39.1 23.5 60.3 58.3 37.3 43 59.4 42

HCO3
-, mEq/L 19–28 11.6 16.4 16.5 14.4 22 23 20.6 25.5

Base excess, mEq/L -2 – +2 -18.2 -11.5 -10.1 -13.1 -2.8 -1.2 -3.5 1.7

SatO2 (%) 90–95 91.2 99.2 94 98 97.4 95 92.6 93.2
aFirst 24 hours of hospital admission. bPediatric intensive care unit admission. WBC: white blood cells; INR: international normalized ratio; PT: prothrombin 
time; APTT: activated partial thromboplastin time; AST: aspartate transaminase; ALT: alanine transaminase; cTnI: cardiac troponin I; CRP: C-reactive protein; 
PO2: partial pressure of oxygen; PCO2: partial pressure of carbon dioxide; HCO3

-: serum bicarbonate; SatO2: oxygen saturation. NA, not evaluated. Values 
given in this table are commonly accepted reference ranges compiled from many sources.
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