
Abstract 
The outbreak of coronavirus disease 2019 caused by severe

acute respiratory syndrome coronavirus 2 is a reason of concern
worldwide. While a high proportion of adult patients have been
severely ill, requiring intensive care assistance and mechanical
ventilation, pediatric patients seem to have a less invasive clinical
expression of the disease. Reasons for a milder disease in children
compared to that seen in adults are yet to be elucidated.
Nonetheless, severe and fatal cases have been reported in children
and are expected to continue to increase with the growing commu-
nity transmission and overall current disease prevalence. We report
the first case of an infant with a very mild not-respiratory Covid-
19 infection and a concomitant invasive bacterial sepsis. 

Introduction 
The first case affected by novel coronavirus disease 2019

(Covid-19) in Italian adult population, has been diagnosed on
February 21, 2020.1 The worldwide first pediatric case of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection
was detected on January 26, 2020 in China Xiaogan, Hubei
province.2 In pediatric population, Covid-19 has usually a mild

clinical presentation with heterogeneous and unspecific
symptoms.3 This in contrast to the high susceptibility of children to
some potentially fatal infectious agents.

Lymphopenia is a common laboratory finding in SARS-CoV-2
infection, mainly in severe cases.4 In addition, it has been reported
significantly lower T cells CD8+ lymphocytes and Natural Killer
(NK) cells in patients with severe clinical course compared to
those with mild infection and healthy individuals.5 These impaired
virus-related immunological changes might lead to an increased
susceptibility to other, mainly bacterial, agents in severely affected
patients. We report the first case of otherwise healthy infant with a
very mild Covid-19 infection and a concomitant severe bacterial
sepsis. 

Case presentation
A 9 months-old otherwise healthy male infant with a 6-day his-

tory of fever and diarrhea, was brought to the Pediatric Emergency
Unit of “Santobono-Pausilipon” Children’s Hospital. This is the
most important pediatric hospital of South Italy and here, many
patients are treated and cared; about 100.000 patients under 14
years access each year to our Pediatric Emergency Unit. According
to World Health Organization (WHO) recommendations, during
this pandemic our hospital ensures that Covid-19 patients can
access life-saving treatment, without compromising public health
objectives and safety of health worker.6 Care for all suspected and
confirmed Covid-19 patients is provided in the designated treat-
ment area, according to disease severity and acute care needs.

The studied infant had no respiratory symptoms. Household
members had a history of fever lasting 10 days in the last month.
Furthermore, father’s infant had travelled to one of the first SARS-
CoV-2 quarantine areas, set up in Northern Italy. No other ill con-
tacts or known contacts with SARS-CoV-2 infected subjects were
reported. Based on family history and on the presence of fever, the
patient was considered as a suspected Covid-19 case and was
diverted to the designated Covid-19 track. 

On admission, the infant had very poor general condition and
irritability. The state of consciousness was normal. Physical exam-
ination revealed a body temperature of 39.5°C, slight skin mot-
tling, mild dehydration (refill of 3 second), no tachypnoea (respi-
ratory rate was 42 breaths per minute), oxygen saturation of 98%
on room air, clear lungs auscultation and slightly tender abdomen.
According to our standard protocol of care for Covid-19, the
patient underwent to blood and microbiological exams including
blood specimens for cultures and nasopharyngeal swab specimen
for 2019-nCoV nucleic acid (by a real-time reverse-transcriptase
polymerase-chain-reaction -RT-PCR- assay). Laboratory results
are showed in Table 1. We observed a severe decrease of leuko-
cytes and neutrophils and high values of inflammatory markers.
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Infant’s serology revealed the presence of IgM and IgG for Covid-
19 infection, while mother’s serology (both IgM and IgG) was
negative. Covid-19 was confirmed by RT-PCR on nasopharyngeal
swab specimen. Chest X-ray revealed no pathologic findings.
Considering the compromised general conditions and laboratory
results, our infant also underwent diagnostic evaluation for inva-
sive bacterial disease. This evaluation included urine exam, blood,
stool and Cerebro-Spinal Fluid (CSF) cultures, followed by empir-
ic antibiotic therapy. No signs of urinary infection were found;
CSF was clear, with normal leucocytes count and glucose level,
and slightly decrease of protein (14/mg/dl). SARS-CoV-2 real-
time RT-PCR and culture on CSF were negative. Coproculture was
negative. Immunological investigation was also performed. TBNK
lymphocyte subset analysis revealed decreased percentage of
CD4+ (23%, normal value 44±11) and CD8+ (7%, normal value
21±9) cells and slightly low NK cells (6%, normal value 10±3).
Cytokine detection assay revealed increased levels of interleukin-
6 (IL-6), (25,9 pg/mL, normal value 0-5 pg/mL). 

Empiric treatment with parental cephalosporin (ceftazidime)
was started. Considering the poor general conditions, he was trans-
ferred to our Sub-intensive Pediatric Unit, and was treated accord-
ing to pediatric sepsis guidelines.7 Here, despite the initial clinical
presentation, patient conditions were stable. Patient showed persis-
tent fever, abdominal pain and a certain degree of irritability. Head
CT scan was normal, as well as ultrasound scan of the abdomen.
There were no signs of pulmonary dysfunction, beside a mild
degree of tachypnoea that resolved when fever broke down; blood
gas analysis was normal and the patient had no needs of oxygen
therapy or ventilatory assistance. Laboratory tests were then
repeated after 24 hours (Table 1). Blood culture resulted positive
for Pseudomonas aeruginosa susceptible to cephalosporin. No
antiviral medication was used. The patient was transferred to the
Pediatric Infectious Unit to continue antibiotic and supportive ther-
apy without need to new admission in intensive care ward. 

Discussion
Pediatric patients with Covid-19 have their own clinical fea-

tures and different therapeutic response compared with adult

infected population.8 Nausea and vomiting have been frequently
observed in pediatric cohort, while fever, present in almost all
infected adults, may be absent in a percentage of children, even in
presence of a severe clinical picture.3,9 However, respiratory
involvement is reported in almost all severe cases of pediatric
Covid-19 infection.9,10 Despite the absence of respiratory involve-
ment, our patient was considered as a suspected Covid-19 case
because of presence of fever. Considering the mild onset of Covid-
19 disease in the majority of pediatric patients, the severe clinical
picture of our infant  led to search for etiologies other than SARS-
CoV-2 and to perform the workup of potential invasive bacterial
disease. Moreover, in Covid-19 patients, C-reactive protein and
procalcitonin levels are often normal and a level of procalcitonin
>0.5 ng/mL usually suggests a bacterial co-infection.11 In our case,
clinical improvement with empiric antibiotic therapy and laborato-
ry results at baseline strongly suggested a bacterial etiology, sub-
sequently confirmed by blood culture. 

It has been reported that the essence of severe Covid-19 is a
sepsis induced by viral infection.12 Unfavourable progression,
combined with a high incidence of sepsis, strongly suggest the
involvement of significant changes in the host’s immune response
during SARS-CoV-2 infection. It is reasonable to assess that in our
case the compromised clinical condition and the laboratory exams
were not related to Covid-19 infection itself but to a bacterial coin-
fection. However, while in adult cases with an unfavourable course
SARS-CoV-2 infection itself presented with a severe respiratory
involvement, our patient had a clinical silent Covid-19 infection.
Covid-19 can induce an aberrant non-effective host immune
response associated with severe lung involvement.9 T cells play a
critical role in antiviral immunity. It has been reported that T cell
counts are significantly reduced in Covid-19 patients, and the sur-
viving T cells appear functionally exhausted.4 Low T cell count
might be predictive of further clinical deterioration; as a conse-
quence, early and more aggressive therapeutic interventions may
be required in these patients. Our patient underwent a decreased in
total T cells, CD4+ T and NK cells, and mostly importantly in
CD8+ T cells. Cytokine storm is a well-known phenomenon in res-
piratory viral infections. In SARS-Cov-2 adults increased plasma
concentrations of pro-inflammatory cytokines has been found.4,13
In our patient, we found an increased secretion of IL-6. This
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Table 1. Patient laboratory results per hour since admission.

Test                                                                                                                               Time (hours):                                 
                                                                                                                                     Admission                                        12

CBC                                                             Hb/Hct (g/dl)/(%)                                                                      9.0/26.10                                                          8.0/23.30
                                                                     WBC (x 103/µL)                                                                           1.84                                                                   0.91
                                                                     Neutrophils (x 103/µL)                                                             0.48                                                                   0.31
                                                                     Lymphocyte (x 1033/µL)                                                           0.81                                                                   0.45
                                                                     Monocytes (x 103/µL)                                                               0.62                                                                   0.15
                                                                     PLT (x 1033/µL)                                                                           336                266
CMP                                                             BUN/Cr (mg/dl) /(g/dl)                                                            16/0.23                                                             19/0.21
                                                                     AST/ALT (units/L)                                                                      25/42                                                                lug-26
Inflammatory markers                            PCT (ng/mL)                                                                               61.34                                                                 38.60
                                                                     CRP (mg/L)                                                                                 412.76                                                               338.06
                                                                    Ferritin(ng/mL)                                                                         686.00                                                               785.50
                                                                    Albumin (g/dL)                                                                           3.0                                                                     2.8
                                                                    D-dimero (ng/mL)                                                                    1300.00                                                            

CBC: Complete Blood Cell count; Hb: Hemoglobin; Hct: Hematocrit; WBC: White Blood Cells; PLT: platelets; CMP: Comprehensive Metabolic Panel; BUN: Blood Urea Nitrogen test (n.v. 10-38 mg/dL); Cr: creatinine (n.v.
0.10-0.40 mg/dL); AST: aspartate aminotransferase (n.v. 5-58 U/L; ALT: alanine aminotransferase (n.v. 8-40 U/L); PCT: procalcitonin (n.v.: 0.0– 0.5 ng/mL); CRP: C-Reactive Protein (n.v. 0.0-5.0mg/L); Ferritin (n.v. 10.00-
320.00 ng/mL); Albumin (n.v. 3.4-4.8 g/dL); D-dimero (n.v. 0.00-270.00 ng/mL)
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cytokine plays a pathological role in acute and chronic inflamma-
tion and infection.14 Furthermore, IL-6 causes compromised tissue
repair by shifting acute inflammation into a more chronic profi-
brotic state through induction of Th1 cell responses as a conse-
quence of recurrent inflammation.15

It is possible to hypothesize that these Covid-19 induced
changes in immune response might have led to an increased sus-
ceptibility to develop a bacterial infection in our otherwise healthy
infant. As for the specific etiology, sepsis due to Pseudomonas
aeruginosa commonly is usually hospital-acquired and affects chil-
dren with underlying clinical conditions. On the other hand,
although the gastrointestinal tract is not the common infection site
of Pseudomonas aeruginosa, it has been reported that it can be a
causative agent for diarrhea in children without pre-existing dis-
ease.16 The impaired host immune response Covid-19 induced
could have promoted translocation of Pseudomonas aeruginosa in
bloodstream.

In literature, few cases of infants with Covid-19 infection and
clinical signs of sepsis have been reported but in none of them a
confirmed bacterial etiology of sepsis has been found.17,18

Conclusions
In children with non-specific symptoms of Covid infection,

with a familial history of fever and/or respiratory involvement
and/or epidemiological warning factors, performance of PCR test-
ing for Covid-19 it is mandatory. Furthermore, in our experience,
the effects related to Covid-19 infection on the immune system as
a risk factor in promoting bacterial infection appears to be the key
message for those working in Emergency departments. Therefore,
in the presence of a septic appearance and elevated inflammatory
indexes of a patient, searching for other aetiologies remains funda-
mental in clinical practice. 

Finally, this case highlights a likelihood of poor performance
of current case definitions used to contain Covid-19, mainly in
infants. There is an urgent need to better understand the full clini-
cal spectrum of Covid-19 in the pediatric population in order to
refine public health containment strategies.
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