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CASE  REPORT

INTRODUCTION

Since emerging in 2019 in Wuhan, China, CO-
VID-19 had become a pandemic process. Al-
though, in the beginning, it was assumed that 

the main manifestations of the disease are from the 
respiratory system, after a deeper study and knowl-

edge of this infection, it was already considered more 
like a multisystem process [1, 2]. Cases in which the 
gastrointestinal tract is a  ected are not rare. Nausea, 
vomiting, diarrhea, and abdominal pain might be the 
only symptoms in a patient with a positive result for 
COVID-19 [3, 4]. Patients under the age of 18 are 
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mation, the condition of multisystem in  ammatory syndrome in children (MIS-C) was de  ned. 
We present a clinical case of a 10-month-old male child hospitalized in the Clinic of Infectious 
Diseases at University Hospital in Stara Zagora, Bulgaria, with a COVID-19. The patient had a 
number of co-morbidities, including protein-calorie malnutrition, chronic respiratory failure and 
bronchopulmonary dysplasia. During the hospital stay, he had an active diarrhea syndrome, 
with evidence of pneumonia and respiratory failure. In the clinical course, a progressive wors-
ening of the condition with signs of multiple organ failure, increase in in  ammatory markers and 
deterioration of coagulation indicators were observed. Placement in the ICU and the inclusion 
of arti  cial pulmonary ventilation were required, but after an 18-day hospital stay, the patient 
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less likely to require hospitalization or have symp-
toms such as fever, cough or shortness of breath 
compared to adults. Childhood mortality linked to 
COVID-19 remains rare [5]. Subsequent reports from 
Europe and the US identi  ed cases of children exhib-
iting a hyperin  ammatory syndrome with multisystem 
involvement - multisystem in  ammatory syndrome in 
children (MIS-C). Many patients had laboratory con-
 rmation of current or previous SARS-CoV-2 infec-
tion by reverse transcriptase-polymerase chain reac-
tion (RT-PCR) or serological tests. These new severe 
clinical manifestations continued to occur [6]. Accord-
ing to recent literature, MIS-C can occur at any time 
during COVID-19. Previous reports have commented 
that it usually occurs 2 to 6, on average, 4 weeks af-
ter the onset of illness [7]. Children with comorbidities 
had a higher risk of severe COVID-19 and associated 
mortality than children without underlying disease [8]. 
It is estimated that childhood COVID-19 presents with 
gastrointestinal symptoms in 40% of cases (range: 
13.9-62%) [9, 10]. Diarrhea and abdominal pain can 
occur in both acute COVID-19 and MIS-C [11]. 

CLINICAL CASE

We present a case of a 10-month-old male child hos-
pitalized in the Infectious Diseases Clinic of Universi-
ty General Hospital for Multipro  le Active Treatment, 
Stara Zagora, Bulgaria. The patient was born from 
the third twin pregnancy, delivered by Caesarean 
section with a weight of 1100 g and a height of 37 
cm. Morphological maturity was corresponding to the 
28-th week of gestation. He was born with asphyxia 
and subsequent respiratory failure due to primary 
surfactant de  ciency. Immediately after birth, arti  cial 
pulmonary ventilation was required. Respiratory fail-
ure continued with intermittent apneas and oxygen 

dependence. He had a persistent anemic syndrome 
necessitating periodic hemotransfusions. The patient 
was placed in a Children‘s Medico-Social Care Home 
for observation, treatment and intensive care. He had 
been periodically hospitalized in the Pediatric Clinic 
due to exacerbation of chronic respiratory failure.

He was admitted to the Infectious Diseases clinic 
with a history of diarrheal stools more than 10 times 
daily for the past 3 days. On admission, the rapid 
test for COVID-19 was positive. A PCR test was 
then performed, which con  rmed the presence of not 
only SARS-CoV-2 but also respiratory syncytial virus 
(RSV). The medical team from the Home for Medico-
Social Care for Children denied that he had a fever. 
Upon admission to the Infectious Diseases clinic, 
the child was afebrile, lethargic and intoxicated with 
evidence of third degree hypotrophy. At 10 months of 
age his body weight was 5750 g. He had a dry tongue 
and pale skin with reduced turgor and elasticity. There 
was pronounced perioral cyanosis. Tachypnea with 
respiratory rate up to 50/min and dyspnea were ob-
served. Auscultation revealed di  use weakened ve-
sicular breathing with single small wet wheezes. The 
heart rate was 175/min. The abdomen was soft, with-
out an enlarged spleen and liver. Peristalsis was ac-
celerated. No symptoms of meningeal irritation were 
detected. Diarrhea syndrome was manifested by wa-
tery, greenish stools with impurities of mucus. In the 
beginning, their number reached 10 in 24 hours. Still, 
by the 5th day, as a result of the applied rehydration 
and antibacterial therapy, it was reduced to 3 without 
signi  cant change in consistency. Mixed metabolic-
respiratory acidosis persisted, which was di   cult to 
correct. There was a worsening of the anemic syn-
drome. The values of LDH, CRP and leukocytes are 
elevated with a neutrophilia (Table 1). 

Table 1. Laboratorial investigations of the blood

Indicators 14.10.22 20.10.22 25.10.22 31.10.22 01.11.22
pH 7.27 7,35 7,38 7,24 6,98
BE -10,3 -5,3 -4,7 -15,4 -18,7
pCO2 46,5 54,3 58,4 42,2 61,5
pO2 82,1 85,3 81,2 84,5 84,3
cHCO3 18,2 22,1 32,1 12,3 28,6 
SO2% 97,3 94,2 92,7 86,1 95,7
WBCx109/L 4,3 16,8 19,3 28,9 30,0
Gran, %  31 73,4 79.7 75 86
Lym, % 65.6 19,3 18.5 21.6 10.2
RBCx1012/L 4.06 3,41 3.39 2.41 2,31
 Hb, g/L   112,1 103,4 99.9 94 66
PLTx109/L 249 298 355 263 212
LDH, IU/L   678 754 923 1074 1221
CRP, nmol/L 16.7 42.3 54,2 68.1 112,2
PT, %  86.3 76,4 -- 74,6 64.7
Fibrinogen, g/L 2,1 2,3 1,8 4,5 4,7
D-dimer, ng/mL  0.7 0,58 -- 1.29 1,32
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X-ray examination showed inhomogeneous in  am-
matory-in  ltrative changes in the lung parenchyma, 
more pronounced on the left. A minimal pleural e  u-
sion was suspected (Figure 1). 

Fig. 1. X-ray of a lung: left-sided pneumonia 

In the control imaging study, the described changes 
were preserved (Figure 2). 

Fig. 2. Control X-ray (14-th day) without changes

Fecal microbiological and serological tests for Sal-
monella, Shigella, Campylobacter, E.coli, Candida, 
C. di   cile, Norovirus, Astrovirus, Adenovirus and 
Rotavirus were performed with negative results. The 
PCR for COVID-19 remained positive throughout the 
whole patient’s hospital stay.

The therapy was carried out with intravenous glu-
cose-salt solutions, antibiotics – ceftriaxone and 
amikacin, corticosteroids – methylprednisolone, di-
uretics, antipyretics, vitamins and probiotics. Due to 
the low saturation, oxygen was started from the be-

ginning. Immunovenin and fresh frozen plasma were 
also administered. On the 16-th day, a sharp dete-
rioration was registered with signs of severe respi-
ratory and cardiovascular failure – di  use cyanosis, 
tachydyspnea and tachycardia. This necessitated his 
relocation to the intensive care unit and the inclusion 
of arti  cial pulmonary ventilation. Despite the active 
therapeutic and resuscitation measures, the child’s 
condition progressively worsened, and on the 18-th 
day of hospitalization, a lethal exit occurred.

DISCUSSION

Children under the age of two, especially those with 
underlying chronic lung disease, have been found to 
be signi  cantly more likely to develop a severe infec-
tion with SARS-CoV-2  [12, 13]. There are a number 
of reasons for the severe course and fatal outcome in 
the described clinical case. The our patient’s chronic 
respiratory failure and bronchopulmonary dysplasia, 
aggravated by pneumonia caused simultaneously by 
SARS-CoV-2 and RSV, led to respiratory acidosis, 
unresponsive to medical treatment, oxygen therapy, 
and subsequently to arti  cial pulmonary ventilation. 
As was known, SARS-CoV-2 attacked not only the 
respiratory but also the intestinal epithelium. The 
host angiotensin-converting enzyme 2 (ACE-2) re-
ceptor is highly expressed in the intestinal epithelium 
of the ileum and colon, allowing entry and replication 
of SARS-CoV-2 [14]. In most cases of children with 
COVID-19 and diarrheal syndrome described in the 
literature, the disease was mild, often self-limiting. 
However, there were also more severe cases as-
sociated with higher levels of in  ammatory markers, 
suggesting a stronger immune response of the body 
[9, 15]. In our case, there was a severe diarrheal 
syndrome and worsening dehydration and metabolic 
acidosis, despite active therapy – intravenous rehy-
dration and symptomatic antidiarrheal agents. This, 
together with the underlying anemic syndrome and 
the existing protein-energy de  ciency, determined a 
more protracted course and the likelihood of a poor 
outcome [16]. Last but not least is the question of 
whether the patient may have MIS-C despite the ab-
sence of fever. According to the Interim Guidance 
for Multisystem In  ammatory Syndrome in Children 
(MIS-C) of the American Academy of Pediatrics, up-
dated February 2023 [17], the criteria for consider-
ing a case as MIS-C are age under 21 years, severe 
course of the disease, elevated CRP values above 
30 mg/dL, as well as new onset manifestations of  
> 2 of the following categories: cardiac, shock, mu-
cocutaneous, gastrointestinal, hematologic. Except 
for the temperature, MIS-C indicators were present 
in our patient. The child had a severe infection that 
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necessitated hospitalization, subsequent admission 
to intensive care and arti  cial lung ventilation. There 
was an increase in CRP 112,2 mg/dL during diarrheal 
syndrome and bradycardia. A signi  cant decrease in 
lymphocytes was reported during the course of the 
disease. In our patient, there was a simultaneous in-
volvement of another virus in the in  ammatory pro-
cess – RSV. Based on this, we had strong grounds to 
assume that it concerns MIS-C because the patient 
had gastrointestinal manifestations, pneumonia, and 
respiratory and cardiovascular failure. In favor of this 
evaluation were the high levels of markers of in  am-
matory activity (Leucocytes levels with left shift, CRP, 
LDH) and disturbances in hemostasis (increased d-
dimer, decreased prothrombin index).

CONCLUSION

The described case raised questions about behavior 
and therapy in children with COVID-19 and comor-
bidity, especially on the part of the respiratory system. 
A combination of the severe course of SARS-CoV-2 
infection in parallel with RSV, and the progression to 
MIS-C was cited as the reason for the unfavorable 
outcome. A poor premorbid background and young 
age associated with immune immaturity were impor-
tant, too.
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