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Critically ill infant with multisystem inflammatory syndrome 
related to COVID-19
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CLINICAL CASE

Abstract

Background: COVID-19 has become a threat to global public health. However, severe forms of COVID-19 presentation in 
children are rare. We present the case of an infant with COVID 19-related multisystem inflammatory syndrome. 
Case report: We describe the case of an 8-month-old infant who had contact with COVID-19 positive adults. The infant 
began with mild symptoms of the disease but rapidly progressed to a critical form of presentation: initially with epileptic 
status, and upon admission with laboratory evidence of inflammation, severe systemic condition with multiple organ failure, 
and a positive nasopharyngeal SARS-CoV-2 PCR test. The infant died 7 days after admission. Conclusions: The spectrum 
of COVID-19 presentation in children under one year of age is variable, and there are still no established criteria for diagno-
sis and treatment. All infants presenting a severe disease with multiple organ involvement at admission in times of pandemic 
require a thorough medical history to consider SARS-CoV-2 infection until proven otherwise.
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Lactante críticamente enfermo con síndrome inflamatorio multisistémico relacionado 
con COVID-19

Resumen

Introducción: La COVID-19 se ha convertido en una amenaza para la salud pública mundial. Sin embargo, las formas 
graves en niños son poco frecuentes. Se presenta el caso de un lactante con síndrome inflamatorio multisistémico relacio-
nado con COVID-19. Caso clínico: Lactante de 8 meses que estuvo en contacto con adultos positivos para COVID-19. El 
lactante inició con una forma leve de la enfermedad que progresó con rapidez a una forma crítica de presentación inicial-
mente con estado epiléptico, y a su ingreso con evidencia de inflamación en laboratorios, afección sistémica grave con 
falla multiorgánica y prueba de reacción en cadena de la polimerasa para SARS-CoV-2 nasofaríngea positiva. El lactante 
falleció 7 días después de su ingreso. Conclusiones: El espectro de presentación de la COVID-19 en niños menores de 1 
año es variable y aún no se cuentan con criterios consensuados para el diagnóstico y el tratamiento. Todo lactante con 
enfermedad grave con compromiso multiorgánico al ingreso en tiempos de pandemia obliga a realizar una meticulosa 
historia clínica y considerar la infección por SARS-CoV-2 hasta su confirmación.
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Introduction

Since late 2019, coronavirus disease 2019 (COVID-
19) has become a global public health threat1, and in 
March 2020, the World Health Organization declared 
COVID-19 a global pandemic.

A recently published case series from China sug-
gests that young children, especially those < 1 year of 
age, could more likely experience severe outcomes 
such as acute respiratory distress syndrome and mul-
tiple organ failure2.

Several publications have described clinical and lab-
oratory features of critically ill adult patients. However, 
our understanding of the clinical spectrum of pediatric 
cases and their treatment remains incomplete because 
very few critically ill pediatric cases with this disease 
have been reported.3,4

The Centers for Disease Control and Prevention 
(CDC) define COVID-19-related multisystem inflamma-
tory syndrome in children (MIS-C) as a syndrome in an 
individual < 21 years of age that includes fever, labo-
ratory evidence of inflammation, and evidence of clini-
cally severe illness that requires hospitalization with 
multisystem involvement (cardiac, renal, respiratory, 
hematologic, gastrointestinal, dermatologic, or neuro-
logic), at least in two organs. Moreover, no alternative 
diagnoses are possible, but these children are positive 
for current or recent SARS-CoV-2 infection (confirmed 
by reverse transcriptase-polymerase chain reaction 
(PCR), serology, or antigen testing) or have been 
exposed to COVID-19 within 4 weeks before symptom 
onset.5

This report describes the clinical course and treat-
ment of a critically ill infant with COVID-19 presenting 
features of MIS-C.

Case report

We describe the case of a 9-month-old male infant 
from Xonacatlán, State of Mexico, son of a 28-year-old 
healthy mother and a 25-year-old father out of the 
family nucleus. The patient was born at 38  weeks of 
gestation with no perinatal complications and received 
breastfeeding for one month. Subsequently, the infant 
started with formula and complementary feeding from 
6 months of age. The psychomotor development was 
normal for the age. The vaccination schedule was 
incomplete: the infant only had one dose of each vac-
cine, rotavirus and influenza. The patient lived in an 
urban-type house with separated parents from the 
beginning of the pregnancy. However, the patient 

began living with the father during the second half of 
May 2020. The father had a relative who died from 
COVID-19 and two positive contacts for COVID-19, 
with whom he spent 2 weeks before the onset of the 
patient’s symptoms. Moreover, the child’s father began 
with symptoms that included odynophagia, unquanti-
fied fever, general malaise, and a sensation of chest 
tightness on June 7, 2020. However, no diagnostic test 
was performed for COVID-19.

The patient began his current condition on May 28, 
2020, with intermittent irritability, non-quantified fever, 
catarrhal syndrome, and semi-liquid diarrheal stools 2 
to 3 times in 24 hours. However, medical attention was 
not sought, and it was unknown whether the fever 
remitted or not since it was not quantified again. On 
June 5, 2020, the patient presented intermittent fever 
quantified up to 40°C, irritability, and generalized ton-
ic-clonic seizures. In the health unit, antipyretics were 
administered, and the infant was referred to the emer-
gency department. The patient was admitted to the 
hospital with fever and seizures lasting over 40 minutes 
without regaining consciousness. Therefore, the treat-
ment for status epilepticus started. Then, the patient 
was sent to the pediatric intensive care unit with a 
diagnosis of neuronal infection, where non-invasive 
ventilation was provided.

Vital signs upon admission were the following: heart 
rate, 180 bpm; respiratory rate, 60 rpm; blood pressure 
(BP), 120/80  mmHg; mean BP, 106  mmHg; tempera-
ture, 38°C; weight, 7.8 kg; height, 70 cm.

The patient was admitted to the intensive care unit 
on June 6, 2020, in a state of septic shock with high 
resistance, respiratory failure, and spastic quadripare-
sis. A  rapid sequence of intubation with a modified 
technique was performed to manage the patient’s air-
way with probable COVID-19 diagnosis based on the 
medical history. During laryngoscopy, white plaques 
and purulent membranes were observed. Crystalloid 
therapy and aminergic management with norepineph-
rine and dobutamine were administered, with a partial 
response but persistent poor tissue perfusion, hyper-
dynamic state, respiratory failure, bilateral crackles, 
isolated wheezing without hypoventilation zones. The 
patient was isolated in a section for patients with 
COVID-19. Blood cultures, general laboratory studies, 
chest (Figure 1) and head (Figure 2) computed tomog-
raphy (CT) scans, lumbar puncture (without difficulty), 
and polymerase chain reaction (PCR) for SARS-CoV-2 
in nasopharyngeal secretion and cerebrospinal fluid 
(CSF) were performed (Table 1).
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The pharmacological treatment indicated included 
double antibiotic coverage with ceftriaxone and vanco-
mycin due to suspected bacterial meningitis; oseltami-
vir (3 mg/kg every 12 hours) for incomplete vaccination 
schedule against influenza; lopinavir/ritonavir 
(100  mg/25  mg every 12 hours) due to progressive 
deterioration at the pulmonary level; ivermectin 
(200 μg/kg every 12 hours), methylprednisolone 
(1  mg/kg/day, suspended on day 4), human immuno-
globulin (1  g/kg/day), and enoxaparin (1  mg/kg every 
12 hours); sedation with benzodiazepine and hypnotic 
analgesia, as well as anticonvulsant management 
based on phenytoin and levetiracetam.

The patient presented an unfavorable evolution with 
multiple organ failure refractory to treatment and severe 

neurological compromise. Brain death was documented 
on day 5 of stay, and irreversible cardiorespiratory 
arrest on June 14, 2020 (Figure 3).

Discussion

Since severe cases of COVID-19 in pediatric patients 
are unusual, little is known about the clinical course 
and treatment of this age group.

At admission, the patient was diagnosed with a neu-
rological infection and septic shock as a complication 
and showed solid clinical evidence of bacterial super-
infection despite negative cultures. However, when inte-
grating the different existing variables, a multiorgan 
compromise was concluded. When associated with the 
family history collected in the clinical record, the multi-
organ compromise immediately suggested a multisys-
temic inflammatory syndrome associated with 
COVID-19. The various etiologies of the multiorgan 
involvement in this critically ill pediatric patient cannot 
be completely differentiated. However, as we cannot 
disregard the clinical manifestations, the tomographic 
findings, and the positive test for COVID-19 as a 
demonstrable cause of this condition, we considered it 
sufficient evidence to be reported as MIS-C.

Initially, the patient manifested typical COVID-19 
symptoms, such as fever and general malaise, and 
other non-specific symptoms such as rhinorrhea and 
diarrhea6,7. In this initial stage of the disease, the patient 
showed mild symptoms but developed symptoms com-
patible with a neurological infection later, reaching a 
state of shock and multisystemic failure that led to 
death (a critical case)2.

Nervous system involvement has been described in 
adults. Although it is non-specific in most cases, some-
times the virus has been isolated, and little is known 
about these cases. In this patient, the first manifesta-
tion of severe disease was the meningeal syndrome. 
PCR results for SARS-CoV-2 were negative in the CSF; 
although there is evidence of neurotropism of this virus 
and, in some cases, it has been isolated, this depends 
mainly on the viral load. It is also true that nervous 
system involvement may occur at a second stage when 
the immune system initiates its response and the 
SARS-CoV-2 viral load is reduced. At this stage, a 
severe hyperinflammatory systemic reaction, known as 
a cytokine storm, has been observed in some cases. 
Probably, this reaction occurred in our patient affecting 
several organs and systems8,9.

The patient progressed to multiorgan failure, brain 
death, and ultimately death. Since the pediatric 

Figure 1. Chest computed axial tomography.

Figure 2. Head computed axial tomography.
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intensive care unit admission, this patient met the diag-
nostic criteria of a multisystemic inflammatory syndrome 
related to COVID-19: fever, laboratory evidence (leuko-
cytosis, metabolic acidosis, elevated D-dimer, coagu-
lopathy), evidence of multisystemic involvement (status 
epilepticus, shock, hepatitis, coagulopathy, anemia), 
and positive PCR test for SARS-CoV-2 in nasopharyn-
geal secretion. Although this last criterion was not pres-
ent initially, the diagnostic suspicion related to COVID-19 
was established immediately due to the history of con-
tact with people who presented symptoms and virus 
isolation 2 weeks earlier. Thus, there were no alternative 
diagnoses or etiologies. Also, no previous comorbidities 
or immunocompromise were documented in this 
patient5,10. The status epilepticus could be explained as 
a consequence of inflammation in the central nervous 
system; another possible etiology could be a massive 

cerebral infarction due to the COVID-19 associated 
coagulopathy, also observed in our patient4,9,10.

Regarding treatment, intensive hemodynamic and 
neurological management, and considering the sus-
pected etiology, we tried to cover most of the recom-
mendations provided in the literature, although no 
consensus exists on the management of critically ill 
pediatric patients. From the beginning, we used antivi-
ral drugs to reduce the viral load: lopinavir, ritonavir, 
oseltamivir11,12. In this regard, oseltamivir was used not 
as therapy directed to COVID-19 but to cover the pos-
sibility of coinfection by the influenza virus since the 
patient did not have a complete vaccination schedule 
for this disease. Lopinavir and ritonavir were adminis-
tered as compassionate drug use since there is no 
evidence to support their efficacy in treating SARS-
CoV-2 infection. Also, ivermectin was prescribed as a 

Table 1. Laboratory test results

Complete 
metabolic panel 
(07/06/2020)

Coagulation 
panel 
(07/06/2020)

Complete blood count 
(07/06/2020)

Arterial 
gasometry 
(07/06/2020)

Cerebrospinal fluid 
(07/06/2020)

Specials

Glucose 120 
mg/dL

D-dimer 1314 
ng/
mL

Hb 10.4 
g/dL

pH 7.35 Xanthochromic PCR 
SARS-
Cov-2 in 
CSF 
(08/06/20)

Neg

Cr 0.45 
mg/dL

PT 22.9 
s

Hto 32% PCO2 30 
mmHg

Leukocytes 3 mm3

Urea 4 
mg/dL

PTT 51.9 
s

Leukocytes 19300 
/µL

PO2 48 
mmHg

Erythrocytes 1215 
mm3

Na 150 
mEq/L

Lymphocytes 26% HCO3 16.6 
mmol/L

Microproteins 79.5 
mg/dL

K 2.6 
mEq/L

Neutrophils 67.4% SO2 81% Glucose 109 
mg/dL

Albumin 3.2 
g/dL

Platelets 277000 
/mm3

BD -9.0 
mmol/L

LDH 287 U/L PCR 
SARS-
Cov-2 
naso-
pharyngeal
(10/06/20)

Pos

AST 297 U/L Culture Negative

ALT 104 U/L

LDH 1228 
U/L

CPK 9913 
U/L

CK-MB 362 U/L

Blood 
culture
(13/06/20)

Neg

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BD, base deficit; CK-MB, creatine kinase MB; CPK, creatine phosphokinase; Cr, creatinine; 
Hb, hemoglobin; HCO3, bicarbonate; Hto, hematocrit; LDH, lactate dehydrogenase; Neg, negative; PCO2, partial pressure of carbon dioxide; PCR, polymerase chain reaction; 
PO2, partial pressure of oxygen; Pos, positive; PT, prothrombin time; PTT, partial thromboplastin time; SO2, oxygen saturation.
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compassionate drug use given the reports of its antivi-
ral activity in vitro13.

Broad-spectrum antimicrobials were used to cover a 
possible concomitant bacterial neurological infection, a 
frequently reported finding12,14,15. In the present case, 
this bacterial infection was suspected based on the 
laryngoscopic findings. Blood and CSF cultures were 
negative. As a pharyngeal exudate was not possible to 
perform due to the patient’s severity and condition, no 
bacterial infection could be documented.

Steroids and human immunoglobulin were used as 
immunosuppressants to decrease the likely exagger-
ated immune response and cytokine storm reported in 
the pathophysiology of COVID-19-related multisystem 
inflammatory syndrome8,12,16.

We should clarify that the evidence of the safety and 
efficacy of methylprednisolone, human immunoglobu-
lin, ivermectin, lopinavir, and ritonavir in the context of 
COVID-19 is still insufficient. The compassionate use 
of these drugs was made, given our patient’s presen-
tation and critical condition. However, it is essential to 
individualize cases and conduct more clinical trials in 
the context of this severe pandemic.

It should be noted that the treatment course may 
have been different considering some critical factors. 
Firstly, the evolution of approximately 10  days and 
symptomatic importance were underestimated; sec-
ondly, the history of contact with people infected with 
SARS-CoV-2 was minimized; finally, the multiorgan 

compromise at admission was not addressed, possibly 
because of the distraction represented by the neuro-
logical involvement. Therefore, it is important not to 
minimize any history in the anamnesis or signs present 
at the physical examination, especially in patients 
< 1  year of age, since it may represent delays in the 
diagnostic approach and treatments.

Given that the presentation of severe SARS-CoV-2 
infection in young children is variable and still no 
defined criteria for the diagnosis and treatment of this 
group of patients exists, it was essential to document 
a severe form of COVID-19 presentation in a child 
< 1  year of age. This report may generate future 
research hypotheses, motivate more clinicians and 
researchers to publish these presentations, and lay the 
groundwork for national or regional diagnostic criteria 
and therapeutic guidelines to improve outcomes in this 
group of infant patients.

Based on the observations from this case, our rec-
ommendation is to perform a thorough clinical history, 
without minimizing data, a thorough physical examina-
tion and consideration of SARS-CoV-2 infection in all 
pediatric patients, especially those < 1 year of age, with 
severe or complicated disease and multiorgan involve-
ment on admission to the hospital.

It is important to report all cases of severe disease 
due to COVID-19 in this age group. This information will 
allow us to recognize the clinical presentation from 
admission and develop a diagnostic and therapeutic 

Figure 3. Timeline of the clinical evolution of the patient. 

Contact
with two

COVID-19
positive
cases

Patient arrived
at the

emergency
department
with serious

illness

Father started
with symptoms

Positive PCR for 
SARS-Cov-2

in naso-
pharyngeal
secretion

Death

Second half
of 

May 2020
May 28 June 06 June 08 June 12

June 05 June 07 June 10 June 14

Symptoms of
mild illness

Admission to
intensive care

unit with
multiple

organ failure

Negative
PCR for

SARS-Cov-2
in CSF

Diagnosis of
brain death



340

Bol Med Hosp Infant Mex. 2021;78(4)

consensus for critically ill infants with suspected COVID-
19 infection.
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