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Abstract

This study reports two observations of heart failure diagnosed in the context
of SARS-CoV 2 infection in children at the University Hospital Center of Li-
breville, Gabon. Long considered exempted from serious forms of Covid-19
infection, the fatal evolution of one of the two cases proves that there is an
interest for a more rigorous approach in their management in a pandemic
context. The multisystem inflammatory syndrome associated with this virus
in children can be responsible for cardiac manifestations that can be life-
threatening. Early diagnosis and treatment are necessary to reduce mortality.
However, this approach is made difficult in our regions by the limited bio-
medical equipment and the absence of essential therapies as noted in these
two observations.
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1. Introduction

Since the first case declared in Gabon on March 12, 2020, infection with SARS-
Cov-2 constitutes, with regard to the rest of the world, a major public health
challenge [1] [2] [3]. After the respiratory distress widely reported at the start of
the pandemic, numerous extrapulmonary manifestations, including cardiovas-

cular manifestations, have been described [2] [3]. The latter initially concerned
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elderly patients, with high cardiovascular risk and/or presenting co-morbidities
[4]. An exaggerated autoimmune response characterized by a cytokine storm
and thrombotic phenomena was the mechanism incriminated in these particu-
lar forms [4]. Subsequently, numerous publications have reported cardiovascu-
lar manifestations, in particular myocarditis, which can occur in children during
Covid-19 [5] [6] [7] [8] [9]. These are related to a multisystem inflammatory
syndrome associated with infection (MIS-C) and can be life-threatening [6] [7]
[8] [9]. Multi organ involvement, mucocutaneous involvement, cardiovascular
symptoms and gastrointestinal symptoms were the main features with fever [7].
However, the diagnosis of these serious forms of SARS-CoV-2 infection remains
complex. In Gabon, according to data from the World Health Organization,
47,506 have been confirmed as of February 2022 with 303 (0.64%) deaths [10].
No data have been published on heart damage, especially in children, during
Covid-19. This work reports two observations of heart failure occurring in chil-

dren.

2. Patient 1

This was a 10-year-old patient, whose only history is obesity defined by a Z-
score greater than 3 standard deviations according to the criteria of the Interna-
tional Obesity Task Force (IOTF), admitted on October 13, 2021 in intensive
care at the Jeanne Ebori Mother and Child Foundation University Hospital
Center in Libreville in an array of cardiogenic shock. The anamnesis reported a
fatty febrile cough associated with vomiting evolving for five days. The clinical
examination found a picture of global heart failure (HF) with New York Heart
Association (NYHA) stage IV dyspnea and systolic blood pressure of 70 mmHg.
Fine crackles were noted at two-thirds of the lung bases. The pulsed oxygen
saturation (SpO2) was 92% in ambient air and the temperature at 390. The bio-
logical assessment reported hyperleukocytosis at 31,000/mm?® with neutrophil
predominance (84%), a slight lymphopenia at 4290/mm?, thrombocytopenia at
94,000/mm?, C-reactive protein at 52 mg/dl and pro-calcitonin at 16.9 ng/ml.
There was also impaired renal function (creatinine clearance at 39 ml/min), he-
patic cytolysis (SGOT 12,441 IU/], SGPT 601 UI/l) and prothrombin time (PT) at
17%. The electrocardiogram (ECG) showed sinus tachycardia (heart rate 130/min)
associated with anteroseptal ST segment elevation (Figure 1). Echocardiogra-
phy-Doppler objectified a dilated cardiomyopathy with an end-diastolic diame-
ter of the left ventricle (LV) measured at 64 mm (Normal for the size 38 - 48
mm) in long axis parasternal section, global hypokinesia and a left ventricular
ejection fraction ( LVEF) measured at 23% in Simpson (four cavities). The right
cavities were of normal size, without pulmonary hypertension and the systolic
excursion of the plane of the tricuspid annulus was normal (22 mm). The patient
was put on vasopressor amine combined with diuretics and curative anticoagu-
lation with enoxaparin. In this infectious context in a child, the diagnosis of
acute myocarditis had been evoked. Antibiotic therapy with cefixime at a dose of
8 mg/kg/d had been associated in the hypothesis of an associated bronchopul-
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monary superinfection. In the context of the SARSCoV-2 pandemic, two naso-
pharyngeal PCR (Polymerase Chain Reaction) tests were performed and were
negative. The evolution was favorable after five days with improvement of the
hemodynamic state and reduction of the congestive signs allowing the weaning
of the vasopressor amines and the transfer in cardiology to the University Hos-
pital Center of Libreville (CHUL). NTproBNP and troponin levels, obtained late
10 days from the onset of symptoms, were 390 pg/ml (N < 157 pg/ml) and 6.3
pg/ml (N < 5 pg/ml), respectively. The D-dimers were at 2232 ng/ml. The fol-
low-up ECG showed normalization of the ST segment (Figure 2). Echocardi-
ography performed seven days after hospitalization showed persistence of left
ventricular dilation and severe alteration of LVEF with appearance of a left in-
traventricular mural thrombus located at the apex (Figure 3), this despite anti-
coagulation at a curative dose. The search for an associated underlying throm-
botic pathology had motivated the performance of a thoracic computed tomo-
graphy (CT) which revealed bilateral and diffuse ground glass overdensity pul-
monary lesions associated with nodular hyperdensities under the lateral and
basal pleural evoking a Sarscov-2 viral pneumonitis evaluated at 25% lung pa-
renchyma involvement. The patient was discharged after 15 days under diuretic
treatment (furosemide and antialdosterone), inhibitor of the angiotensin, di-
goxin 0.25mg 1/2 tab/day and anticoagulation with acenocoumarol. The patient
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Figure 1. Antero-septal ST segment elevation in a 10-year-old female patient with heart failure.
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Figure 2. Normalization of the ST segment in the antero-septal in a 10-year-old patient with heart failure.
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Figure 3. Left intraventricular thrombus complicating SARS CoV 2 myocarditis in a
10-year-old patient, Trans-thoracic echocardiography, apical view 4 chambers (Photo li-
brary, cardiology department-CHUL).

died 15 days later in a context of sudden death, probably due to rhythm disorder.

3. Patient 2

It was a 16-year-old patient, with no particular history, admitted in a private
health facility in Libreville on October 12, 2021 for an influenza-like illness with
odynophagia, a fever of 40° and significant asthenia which had been evolving for
10 days. The interrogation reported diffuse abdominal pain without transit dis-
orders and a skin rash that lasted 72 hours and regressed spontaneously before
hospitalization. Clinical examination revealed submaxillary lymphadenopathy
and tonsillitis. A diagnosis of bacterial angina was concluded and treatment with
ceftriaxone at a dose of 100 mg/kg was initiated. Faced with the persistence of
fever after 6 days of hospitalization, the onset of rapidly progressive dyspnea and
OMLI, the patient was referred to the CHUL cardiology ward. The examination
revealed a syndrome of global heart failure with NYHA stage IV dyspnea. SpO2
was 96% on room air. There was also bilateral conjunctivitis. The electrocardio-
gram showed a sinus rhythm with an HR of 90/minute and a right bundle
branch block (Figure 4). Doppler echocardiography performed on admission
showed a slightly dilated LV (55 mm) associated with septoapical and anterior
hypokinesia and an estimated LVEF of 25% - 30% in Simpson four chambers.
The mitral profile was restrictive. The RV was of normal size and function. The
diagnosis of myocarditis evolving in a viral context had been concluded given

the extra-cardiac manifestations and the patient’s age. Biologically, there was a
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Figure 4. Right bundle branch block in a 16-year-old patient with heart failure in the context of SARS CoV 2 infection.

significant inflammatory syndrome with thrombocytosis at 843,000 platelets per
mm?, an ESR at 40 mm in the first hour, a CRP at 56 mg/dl and D-dimers at
1956 ng/ml. The NT-proBNP level was 491 pg/ml (N < 157 pg/ml) and the tro-
poninemia was 15.6 pg/ml (N < 5 pg/ml). Hyperleukocytosis at 22,060/mm?* with
neutrophil predominance (87%), lymphopenia at 1764/mm? and hepatic cytoly-
sis (SGOT 232 IU/I, SGPT 118 IU/1) were also noted. The TP was 68%. HIV,
hepatitis A, B and C serologies were negative. Antistreptolysin O antibodies were
negative, as was typhoid serology. The nasopharyngeal PCR to SARS-CoV 2 car-
ried out 17 days from the onset of symptoms was negative. Thoraco-abdomino-
pelvic CT showed homogeneous hepatomegaly (hepatic arrow at 161 mm) with
no deep suppuration in the abdomen or infectious focus in the lungs. A
Covid-19 serology had been carried out with demonstration of a high level of Ig
M antibodies (13.5) indicating a recent infection. The diagnosis of SARS-CoV 2
myocarditis was suggested. The evolution under classic treatment of HF associ-
ated with a double antibiotic therapy with cefixime for 10 days and azithromycin
for 5 days as recommended in the National Guidelines was favorable with re-
gression of congestive signs, normalization of the biological assessment in par-
ticular of troponin, regression conductive disorder on the ECG (Figure 5) and
improvement in LVEF (50%) after 10 days of treatment (Figure 6) [11]. Septal
hypokinesia persists at 3 months follow-up with an asymptomatic patient on an
ACE inhibitor.

4. Discussion

These two clinical cases are the first cases of HF described in children in the
context of recent SARS-CoV 2 infection in Libreville and gave forth to the fol-
lowing comments:

In industrialized countries, endomyocardial biopsy and cardiac magnetic
resonance imaging (MRI) can be used to diagnose myocarditis [12]. In the ab-
sence of these key examinations at the CHUL and in many other SSA countries,
the use of the diagnostic criteria of the European Society of Cardiology (ESC) is
very important [12]. Myocarditis is clinically suspected in the presence of at least

one suggestive clinical presentation and at least one diagnostic criterion, and the

DOI: 10.4236/0jped.2022.121030

278 Open Journal of Pediatrics


https://doi.org/10.4236/ojped.2022.121030

A.B. Elsaetal.

TNCENESS 5,5 v

em

tt

1

Figure 5. Chest computed tomography lesions suggestive of SARS-CoV 2 infection in a
10-year-old patient (Photo library, cardiology department-CHUL).
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Figure 6. Regression of the conductive disorder in this same patient.

suspicion is all the stronger the more criteria are present. Our two patients had a
clinical aspect implying myocarditis (cardiogenic shock in patient 1 and acute
heart failure in patient 2) and three diagnostic criteria (ST elevation in patient 1,
right bundle branch block in patient 2, elevation of troponinemia and echocar-
diographic abnormalities in both). The hypothesis of a pre-existing decompen-
sated dilated cardiomyopathy in the case of a Covid-19 had not however been
excluded in spite the importance of cavitary dilation.

If the formal diagnosis of the viral etiology of myocarditis is based on histo-
logical evidence associated with a positive PCR, it can be suspected in the event
of a recent history of viral infection in subjects under 35 years of age and in the
no cardiovascular risk factor as noted in our two patients [11]. The SARS-CoV 2

etiology was retained in both cases despite a negative PCR. Indeed, although it is
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the reference diagnostic test for Covid-19, it is frequently negative as reported in
54% of cases in a meta-analysis of 12,057 patients suspected of SARS CoV 2 in-
fection [13]. Low positive PCR rates are also reported by Jain et al. and Dha-
nalakshmi et al. with respectively 39.1% and 15% in case series of SARS CoV-2
myocarditis in children [6] [7]. In this context, repeat testing and the use of
other infection diagnostic techniques are recommended [14]. Repeating the tests
is difficult to apply at the CHUL and in other SSA countries such as Benin and
justifies the performance of a single PCR in our two patients [13] [15]. With a
chest CT sensitivity of 91.6% demonstrated by Boger et al, the typical lesions ob-
jectified in patient 1 allowed us to retain the diagnosis of Covid-19 [14]. In pa-
tient 2, chest CT was normal. Indeed, myocardial damage can occur during
Covid-19 in the absence of lung damage as reported in a patient by Cuomo et al.
[16]. The serological test was used to confirm the diagnosis in patient 2 because
of its demonstrated specificity of 91.6% [14]. Also, high levels of Ig M and Ig G
are frequently reported in other studies on SARS CoV 2 myocarditis in children
[7].

In adults, myocarditis during Covid-19 is classically associated with severe
forms with severe pulmonary involvement and in patients admitted to an ICU
[4]. In children, it is secondary to the multisystem inflammatory syndrome asso-
ciated with Covid-19 (MIS-C). According to the WHO, this syndrome occurring
in children and adolescents aged 0 to 19 years is characterized by the presence of
persistent fever (=3 days) associated with at least two signs of cutaneous-mucous,
cardiovascular, coagulopathy, digestive disorders in a significant inflammatory
context (raised CRP and procalcitonin) without any other obvious bacterial
cause and in the presence of elements revealing Covid-19 (PCR, antigenic test or
positive serology) or probable contact with affected patients [17]. The fever was
raised in our two patients. Patient 1 presented 4 signs including significant co-
agulation disorders with a PT of 17% and very high D-dimers. This prothrom-
bogenic context could have participated in the formation of the left intraven-
tricular thrombus objectified in this young patient. Patient 2 had 6 signs includ-
ing gastrointestinal disorders and mucocutaneous lesions. The latter are re-
ported in respectively 52% and 45% of children with MIS-C in a cohort of 58
adolescents in the United States [9]. The presence of pharyngitis associated with
submaxillary lymphadenopathy may have misled the initial diagnosis. Lympha-
denopathy is described in 16% to 31.5% of MIS-C cases and up to 62.5% of cases
in patients with a negative RT-PCR [7] [9]. Similarly, the elevation of procalci-
tonin reported in patient 1 and the hyperleukocytosis noted in the two patients
could erroneously point to a bacterial origin. Elevated procalcitonin is reported
in 35% - 92% of MIS-C cases [18]. However, its dosage is not available at the
CHUL. The absence of blood culture is the main limitation to exclude with cer-
tainty the bacterial origin in these two children. MIS-C being unknown by the
practitioners who treated these two patients explains the non-use of corticoster-

oids.
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5. Conclusion

These two clinical cases of heart failure occurring in the context of SARS-CoV2
infection in children demonstrate the diagnostic difficulties of myocarditis in
our regions in the absence of cardiac MRI. The fatal evolution of one of the two
cases testifies to the sometimes pejorative prognosis of Covid-19 in the latter.
MIS-C, a new entity described since the beginning of this pandemic and at the
origin of this myocarditis, deserves to be known to pediatricians and cardiolo-
gists. The importance of suspecting it in febrile adolescents during this pandemic
must be emphasized. In the absence of intravenous immunoglobulins in Gabon,

the administration of corticosteroids could improve the prognosis.
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