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Abstract

Coronavirus disease 2019 (COVID-19) has become a worldwide pan-
demic, affecting humans of all ages. Clinical features of the pediatric 
population have been published, but there is not yet enough informa-
tion to make a definitive description. Fever is typical, as it is respira-
tory symptom. Rarely are the infection and complications severe, and, 
when they are, it is almost always in a patient with another underlying 
disease. However, some otherwise healthy children with COVID-19 
do suffer critical organ injury, such as acute myocarditis, heart fail-
ure and gastrointestinal inflammation. The mechanism of these organ 
damages remains unclear. An otherwise normally healthy 13-year-old 
male was admitted to the pediatric intensive care unit with acute ab-
domen pain, possible myocarditis and a suspected diagnosis of COV-
ID-19. Noteworthy basal findings were ventricular extrasystoles in 
the electrocardiogram (EKG) and moderate left ventricular systolic 
dysfunction. Chest X-ray was normal. Blood tests revealed altered 
levels of inflammation factors (C-reactive protein (CRP), D-dimer, 
fibrinogen, interleukin 6 (IL-6)), lymphopenia and elevated cardiac 
enzymes. The first test for polymerase chain reaction (PCR) of severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was nega-
tive. The patient’s condition worsened, and he entered cardiogenic 
shock (hypotension, tachycardia and oliguria). He was vomiting con-
tinuously, which made pain control difficult; imaging of his abdomen 
was undertaken. There was no response to fluid resuscitation, and 
so milrinone and epinephrine were administered. Empiric treatment 
began with azithromycin, foscarnet, carnitine and immunoglobulins. 
Hydroxychloroquine was given before the results of repeated SARS-
CoV-2 and serology tests were available. Tocilizumab was adminis-
tered once COVID-19 had been confirmed and massive inflammation 
had been observed. Progressively the clinical situation and the levels 
of the parameters studied improved. The patient was discharged 8 
days after admission. Most children with SARS-CoV-2 infection are 
asymptomatic or present only mild symptoms. However, physicians 

should be aware of atypical and severe manifestations that may occur 
in the hyperinflammatory phase of the illness.
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Introduction

The outbreak of severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2), the agent of coronavirus disease 2019 
(COVID-19), apparently started in China in December 2019 
with a cluster of unexplained cases of pneumonia [1]. Since 
then, it has rapidly spread to all continents, initially in Europe 
hitting hard in Italy and Spain [2].

COVID-19 is typically associated with dyspnea, fever, 
cough, myalgia and/or fatigue. Complications, such as acute 
respiratory distress syndrome (ARDS), acute cardiac injury 
and secondary infection have been described in adults [3, 4].

Despite the worldwide spread of COVID-19, children 
only represent around 1-2% of cases. Also, children seem to 
have milder clinical symptoms or are even asymptomatic. 
Common clinical features include fever, rhinitis, cough, fa-
tigue, headache and diarrhea but more severe cases may occur 
with dyspnea, cyanosis and poor feeding [1].

We describe the case of an adolescent boy who was COV-
ID-19 positive but had no flu-like symptoms and who devel-
oped cardiogenic shock and severe intestinal inflammation.

Case Report

A 13-year-old male was brought to the emergency department 
on April 21, 2020, with high fever that had started 2 days ago, 
abdominal pain, vomits and chest tightness. He stated that 
he did not have and had not had dyspnea or other respiratory 
symptoms. The boy’s medical history was unexceptional, and 
all vaccinations were up to date. Due to the country lockdown 
during the COVID-19 pandemic the patient was not attending 
school since March 16, 2020. He was of gypsy ancestry. No 
known family employment history. The patient was not under 
any medication prior to the diagnosis. The study has been ap-
proved and reviewed by the local ethic committee.
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The boy was conscious and alert, no neck stiffness detect-
ed, pupils were isochoric and normally reactive. No neurologi-
cal alarm symptoms. The patient complained about abdominal 
pain on palpation. Physical examination found fever (40 °C), 
mild dehydration, blood pressure of 90/60 mm Hg, tachycar-
dia (140 bpm), oxygen saturation of 98% (breathing ambient 
air), and rashes on the palms of his hands and the soles of his 
feet (Fig. 1). Cardiopulmonary auscultation revealed only a 
gallop rhythm. Lung examination was normal. Electrocardio-
gram (EKG) findings were ventricular extrasystoles, minimal 
ST-segment elevation and T-wave inversion in lead V1 (Fig. 
2). Chest radiography was normal (Fig. 3). Echocardiogra-
phy found no structural heart anomalies and no alterations in 
coronary arteries but there was moderate left ventricular sys-
tolic dysfunction (left ventricular function evaluation (LVFE): 
45%). Blood test counts and levels (with normal ranges given 
in parentheses) were as follows: lymphocytes 390 × 109/L 
(1,200 - 4,000 × 109/L), C-reactive protein (CRP) 13.88 mg/
dL (< 0.5 mg/dL), procalcitonin (PCT) 0.86 ng/dL (> 0.5 ng/
dL), interleukin 6 (IL-6) 558 pg/mL (< 7 pg/mL), D-dimer 
1,810 ng/dL (150 - 500 ng/dL), fibrinogen 473 mg/dL (150 - 

350 mg/dL), ferritin 329.6 ng/mL (30 - 400 ng/mL), troponin 
T 112.7 ng/L (< 14 ng/L), and pro b-type natriuretic peptide 
(pro-BNP) 4,051 pg/mL (< 194 pg/mL). Urinalysis is normal. 
Liver function: aspartate transaminase (AST) 39 U/L (1 - 40 
U/L), alanine transaminase (ALT) 41 U/L (≤ 41 U/L), biliru-
bin total 0.77 mg/dL (≤ 1.2 mg/dL), gamma-glutamyl trans-
ferase (GGT) 21 U/L (≤ 60 U/L). Renal function: urea 19 mg/
dL (16.6 - 48.5 mg/dL), creatinine 1.1 mg/dL (0.57 - 0.87 mg/
dL). Ions normal: magnesium (Mg) 1.7 mg/dL (1.7 - 2.2 mg/
dL), sodium (Na) 136 mEq/L (136 - 145 mEq/L), potassium 
(K) 4.5 mEq/L (3.5 - 5 mEq/L), chloride 100 mEq/L (98 - 197 
mEq/L), bicarbonate 22.6 mEq/L (22 - 29 mEq/L), calcium 
(Ca) 8.8 mg/dL (8.4 - 10.2 mg/dL). Fluid resuscitation was 
carried out in the emergency department, and antibiotic treat-
ment was given intravenous (IV) (ceftriaxone 2 g per day for 
6 days). Blood culture is negative. The fever abated 12 h after 
admission.

The patient was admitted to the intensive care unit (ICU) 
with a diagnosis of suspected myocarditis. Cardiac magnetic 
resonance imaging (MRI) (Fig. 4) evidenced generalized myo-
cardial edema, T1 hyperintensity in the septal area and mild 

Figure 1. Erythematous annular lesions on palms and soles. They 
were not reported to itch or cause any pain, and they resolved without 
peeling or changes in skin pigmentation.

Figure 2. Electrocardiogram (EKG): 140 bpm, ventricular extrasysto-
les, minimal ST-segment elevation and T-wave inversion in lead V1. 
QT-c normal.

Figure 3. Chest X-ray: normal. It was repeated twice, and no signs 
suggested pneumonia.
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pericardial effusion. The patient was tested and found nega-
tive for the most frequent causes of myocarditis: adenovirus, 
parvovirus B19, cytomegalovirus (CMV), Epstein-Barr virus 
(EBV), herpes simplex virus, human herpesvirus 6, varicella-
zoster, Coxsackieviruses A and B, Influenza A and B viruses, 
respiratory syncytial virus (RSV), mycoplasma, toxoplasma 
and hepatitis A, B and C.

Empiric treatment was started with azithromycin via oral 
(10 mg/kg for 5 days), foscarnet IV (180 mg/kg/day for 2 

days), carnitine via oral (1 g every 6 h for 2 days) and immu-
noglobulins (Igs) IV (1g/kg for 2 days). In view of the ongoing 
COVID-19 pandemic and because the patient lived with two 
family members (his mother and grandfather) who had test-
ed positive for COVID-19, the patient was tested for SARS-
CoV-2 three times by means of polymerase chain reaction 
(PCR) applied to samples obtained by nasopharyngeal swab. 
The first two test results were negative; the third was positive: 
a small quantity of SARS-CoV-2 ribonucleic acid (RNA) was 
detected. Additionally, serology tests found the patient to be 
IgG positive and IgM indeterminate for antibodies to corona-
virus. Once SARS-CoV-2 was confirmed foscarnet and carni-
tine treatments were halted. Hydroxychloroquine via oral (400 
mg every 12 h for the first 24 h and later 200 mg every 12 h for 
4 days) and corticosteroids IV (2 mg/kg/day for 6 days) were 
administered. Tocilizumab was administered IV, in one dose, 
because D-dimer and CRP levels rose during the first 48 h. The 
IL-6 level also rose after the first determination (Table 1), and 
so low-molecular-weight heparin (LMWH) was introduced via 
subcutaneous (3,500 U) and maintained during hospitalization.

Abdominal pain became continuous, and vomiting, regu-
lar. The patient presented abdominal guarding. Abdominal 
ultrasound revealed a thickened appendix (7.2 mm) with de-
structuring of its layers, and the patient indicated rebound 
tenderness (positive sonographic Blumberg sign). These find-
ings are compatible with incipient acute appendicitis or ileal 
inflammatory pathology, and so metronidazole IV (50 mg/kg/
day for 7 days) was added to the previous antibiotic given in 
the emergency room (ceftriaxone). In view of the complexity 
of the case, abdominal computed tomography (CT) was done 
with the following results: hepatosplenomegaly, nonspecific 
thickening of the terminal ileum and segmental thickening of 
the ascending colon and transverse colon (nonspecific colitis) 
(Fig. 5). Surgical intervention was not indicated. Because of 
general oral intolerance, parenteral nutrition was started early 

Table 1.  Progression of Laboratory Test Values

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
PCR (mg/dL) 13.8 15.17 17.79 12.57 4.74 1.64 0.6
PCT (ng/mL) 0.76 2.01 2.07 1.43 0.74 0.36 0.12
Hemoglobin (g/dL) 14.4 12.8 11.7 11 11 11.4 12
Platelets (109/L) 153 193 228 228 264 285 378
Leukocytes (109/L) 5.5 12.1 12.3 9.4 8.6 7.8 13.5
Neutrophils (109/L) 4.86 11.36 11.57 8.89 7.91 5.98 10.70
Lymphocytes (109/L) 390 400 500 410 550 840 1,600
D-dimer (ng/mL) 1,810 2,070 2,200 1,130 850 820 270
Fibrinogen (mg/dL) 473 535 528 574 522 470 373
LDH (U/L) 310 228 214 210 236 255 285
IL-6 (pg/mL) 558 140 60.3 303.9 50.8 15.9 7.5
Troponin (ng/L) 112.7 69.8 37.2 26.1 21.6 19.3 14.36
Pro-BNP (pg/mL) 4,051 4,490 1,832 922 432 324 58
Ferritin (ng/mL) 329.6 304.7 323.6 291.4 N/A N/A N/A

PCR: polymerase chain reaction; PCT: procalcitonin; LDH: lactate dehydrogenase; IL-6: interleukin 6; Pro-BNP: pro b-type natriuretic peptide.

Figure 4. Cardiac MRI: generalized myocardial edema, T1 hyperinten-
sity in the septal area and mild pericardial effusion. No late gadolinium 
enhancement was noted. MRI: magnetic resonance imaging.
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and continued until day 4.
After ICU admission the patient remained hypotensive 

(with systolic blood pressure of 75 mm Hg and diastolic blood 
pressure of 35 mm Hg) and required inotropic support (mil-
rinone 0.4 µg/kg/min and adrenaline 0.05 µg/kg/min). Cardiac 
function progressively stabilized over the first 3 days: levels of 
cardiac enzymes began to normalize (Table 1) and LVFE per-
centage improved. The patient was weaned off adrenaline on 
day 1 and off milrinone on day 3. Treatment directed at ame-
liorating the effects of heart failure was started on day 1 with 
daily doses via oral of furosemide (40 mg/day) and spironol-
actone (25 mg/day); once the inotropes had been withdrawn, 
carvedilol (6.25 mg/12 h) was introduced.

After 8 days in the ICU, the patient was discharged with 
normalized levels of cardiac enzymes and normal systolic 
function. The cutaneous lesions had resolved without peeling 
or changes in skin pigmentation. Under the treatment received, 
the patient’s recovery was satisfactory, with no noteworthy 
side effects, the results of all laboratory tests being completely 
normal.

Discussion

As of today, case reports and small series have described a 
presentation of acute illness accompanied by a hyper-inflam-
matory syndrome [5]. To our knowledge, when the patient was 
admitted no other similar cases had been published, hence the 
complexity of the case. However, it is fundamental to study 
and start empiric treatment taking into consideration the most 
common causes of myocarditis until a positive result is found 
by PCR or serology of SARS-CoV-2. We have also tried to re-
port all aspects of the disease in children with all means avail-
able (CT, MRI, X-ray, laboratory tests and skin observation).

Most of the early clinical reports on COVID-19 focused 
on severe respiratory manifestations; as the pandemic spreads, 
however, new clinical features have been observed. In partic-
ular, myocardial injury, such as acute myocarditis, has been 
described in adult patients [6, 7], but few cases have been re-

ported in children. It has been hypothesized that changes in 
heart tissue may be caused directly by SARS-CoV-2 replica-
tion through union with myocardial angiotensin converting en-
zyme 2 (ACE2) protein or by an excessive immune response 
[8].

In children, of all pathologies, acute viral myocarditis is 
the main cause of heart failure and can rapidly become life-
threatening [9]. Early elucidation of the ethology allows pedia-
tricians to use a target-treatment that improves prognosis. In 
the case reported here, we used both a general empiric treat-
ment approach and drugs such as hydroxychloroquine, corti-
costeroids and tocilizumab [10]. (In passing, tocilizumab is an 
antibody against the IL-6 receptor, so it is reasonable to expect 
that, after infusion, free IL-6 would be higher, as occurred with 
our patient, whose IL-6 level rose by a factor of five).

Like IL-6, D-dimer, fibrinogen, and CRP are reliable 
biomarkers of inflammation. Heparin has anti-inflammatory 
properties and provides endothelial protection and may help to 
decrease cardiovascular damage in COVID-19 patients, with a 
consequent decrease of morbidity and mortality [11].

SARS-CoV-2 binds to gastrointestinal cells by means of 
the ACE2 receptor and the transmembrane protein serine pro-
tease 2. Subsequently, invasion and amplification of the virus 
triggers the so-called “COVID-19 cytokine storm” [12-14]. 
Digestive symptoms are common in COVID-19: diarrhea, 
nausea, vomiting, anorexia, and abdominal pain [15]. For most 
patients admitted with abdominal pain, chest images reveal 
disease effects in the base of the lungs [16, 17]. In contrast, 
in our patient CT imaging showed severe inflammation in the 
gastrointestinal tract, but MRI gave no evidence of disease in 
the lungs.

Other, recently-reported, extrapulmonary manifestations 
of COVID-19 include dermatological symptoms, such as, ery-
thematous rash, widespread urticaria, varicella-like vesicles 
or dengue-like petechial rash [18, 19] but, to our knowledge, 
none similar to those observed in the patient reported here: 
from the first day of fever he had erythematous, non-pruritic 
palmoplantar and inguinal rashes, the individual lesions of 
which became annular before resolution.

SARS-CoV-2 RNA load in the nasopharynx is closely 
linked to illness severity in adults [20, 21]. In the case of our 
patient, SARS-CoV-2 RNA was only detected in the nasophar-
ynx after two negative results. This could be the result of a pos-
sible high rate of false negatives associated with the test, poor 
sampling technique, low levels of the virus, or the absence of 
respiratory symptoms. Confronted by a negative result by na-
sopharyngeal swab/PCR, antibody-based techniques could be 
useful to better rule-out a diagnosis of COVID-19 [22]. SARS-
CoV-2 has been found in stool samples up to 11 days after 
clearance of the virus from the respiratory tract [23, 24], and 
so the use of stool samples could be another approach to clarify 
diagnosis in cases with negative PCR, unclear serology and/or 
absence of respiratory symptoms.

In the case reported, we suspected that the patient was in 
the inflammatory phase of COVID-19 illness as opposed to the 
acute phase. The bases for this suspicion were that the patient 
was IgG positive; had a small quantity of SARS-CoV-2 RNA 
in the nasopharyngeal swab sample; and, finally, had cardiac 
MRI findings and abdominal CT findings indicative of inflam-

Figure 5. Abdominal CT: hepatosplenomegaly, nonspecific thickening 
of the terminal ileum (arrow) and segmental thickening of the ascend-
ing colon and transverse colon (arrows). CT: computed tomography.
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mation rather than infection [25]. Cardiogenic shock and se-
vere intestinal inflammation are possible emerging atypical 
presentations of COVID-19 in children.
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