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Coronaviruses have been demonstrated to contribute substantially
to respiratory tract infections among the child population.
Though infected children commonly present mild upper airway
symptoms, in high-risk patients with underlying conditions,
particularly in immunocompromised children these pathogens
may lead to severe lung infection and extrapulmonary disorders.
In this paper, we provide the first report of the case of a

15-month-old child with severe combined immunodeficiency and
coronavirus HKU1-related pneumonia with fatal respiratory
distress syndrome.
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Introduction

Severe combined immunodeficiency (SCID) is a genetically
and clinically heterogeneous group of the most severe pri-
mary immunodeficiencies, characterized by the absence of
functional T lymphocytes resulting in profound impairment
of the cellular and humoral adaptive immunity. Depending
on the genetic defect, B lymphocytes and natural killer (NK)
cells may be present or absent and this feature constitutes
the basis for the classical division into T-B + SCID and T-
B—SCID, with further subdivisions into NK+ and NK— dis-
orders." Respiratory tract infection is a common manifesta-
tion in children in question and may be present within the
neonatal period or in early infancy. Opportunistic pathogens
may lead to rapidly progressive, fatal interstitial pneumonitis
accompanied by hyperinflation resulting from small airway
obstruction or to persistent bronchiolitic presentation. Apart
from pyogenic bacteria, such as Pseudomonas aeruginosa,
Stenotrophomonas spp, Burkholderia spp, as well as Mycobac-
teria and fungi, in particular Pneumocystis jiroveci, respira-
tory viruses like respiratory syncytial virus (RSV),
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adenovirus, parainfluenza virus, human metapneumovirus
(hMPV) and other viruses — cytomegalovirus (CMV), vari-
cella—zoster virus (VZV), and Epstein—Barr virus (EBV) are
associated with severe pneumonia in SCID children.
Human coronaviruses (HCoV) HCoV-229E and HCoV-
OC43 and related new strains HCoV-NL63 and HCoV-
HKU], identified after the epidemic outbreak of severe
acquired respiratory syndrome (SARS) coronavirus, are
likely to be common respiratory viruses in otherwise healthy
children and were not implicated in severe lung infections in
immunocompromised patients thus far.” In this report we
present the case of a child with delayed-onset SCID and fatal
respiratory coronavirus infection.

Case presentation

A 15-month-old girl was referred to the University Hospital
due to persistent fever and interstitial pneumonitis for the
purposes of diagnosis and treatment.

She was the first child of young, non-consanguineous par-
ents, born from the first pregnancy which was terminated in
the 39th week of gestation using Cesarian section surgery
because of condylomata acuminata due to human papilloma
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virus (HPV) infection in the mother. In early infancy, mild
eczema on the child’s face, in the perioral and periorbital
areas was observed. By the end of the first year of life the
child had thrived and had not suffered from any severe
infections. She received live BCG vaccine, tetanus and diph-
theria toxoids, inactivated pertussis, inactivated poliomyeli-
tis, recombinant hepatitis B and conjugated pneumococcal
as well as Haemophilus influenzae B vaccines without
adverse reactions after the immunizations.

On admission the child demonstrated paroxysmal non-
productive cough and clinical signs of respiratory insuffi-
ciency along with injected oral pharyngeal mucosa and dry
erythematous lips. Fine papular skin eruption affecting the
face was observed. Neither peripheral lymph nodes nor inter-
nal organs of the abdominal cavity were palpable. During
hospitalization, lymphopenia, anemia, and thrombocytosis
(the peak platelet count was 778 x 10°/1) as well as increased
levels of inflammatory markers and coagulopathy were found
in laboratory tests. Dilation of the right coronary artery was
revealed in echocardiography, giving rise to the suspicion of
Kawasaki disease and the instituting of treatment with aspi-
rin and immunoglobulins. Despite intensive pharmacother-
apy with antibiotics, trimethoprime/sulfamethoxazole,
acyclovir and antifungal agents, rapid deterioration of the
child’s clinical state and the exacerbation of respiratory
insufficiency accompanied by progression in radiological fea-
tures of the respiratory distress syndrome (RDS) occured.
On a chest X-ray, massive alveolar and interstitial infiltra-
tions with bilaterally decreased aeration of the lung fields
and blurred borders of the diaphragm and the heart shape
(as shown on Figure 1) were discernible. Differential diag-
nostics that included examinations of the tracheal aspirate
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Figure 1. The chest X-ray of a 15-month-old child with severe
combined immunodeficiency and respiratory distress syndrome due to
coronavirus HKU1 infection. Note the massive alveolar and interstitial
infiltrations, with bilaterally decreased aeration of the lung fields and
blurred borders of the diaphragm and the heart shape.
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samples aimed at infectious agents were carried out. Infec-
tions with viruses — RSV A and B, parainfluenza viruses 1,2,
and 3, influenza A including HIN1 subtype and B, adenovi-
ruses, CMV, EBV, MPV, rhinovirus, human immunodefi-
ciency virus (HIV), with bacteria, such as Streptococcus
pneumoniae, Haemophilus influenzae, Legionella, Bordetella
pertussis, Mycoplasma pneumoniae, Chlamydophila pneumo-
niae, as well as with fungi — Candida spp. and P. jiroveci were
excluded based on negative PCR examinations, whereas the
human coronavirus HKU1 — RNA proved positive. Periph-
eral blood lymphocyte flow cytometric immunophenotyping
revealed a total lack of expression of antigens characteristic
for CD4 and CD8 T-cell subsets as well as NK cells along
with the presence of functionally immature transitional and
naive B cells. This SCID phenotype was subsequently con-
firmed by bone marrow flow cytometric evaluation. How-
ever, the presence of few NK cells was revealed, indicating for
T-B + NK + SCID.

Intensive therapy and mechanical ventilation conducted
in the Department of Pediatric Anesthesiology and Inten-
sive Care did not contribute to either clinical or radiologi-
cal improvement and the child died because of multiorgan
failure.

Discussion

Analysis of the available data concerning the effects of non-
SARS human coronaviruses (HCoV) in children suggests
that their clinical relevance in children is substantial, partic-
ularly in the hospital settings, even though the incidence of
HCoV airway infections are generally less frequent than
with other viruses which have an established role in respira-
tory disease, such as RSV and influenza.* However, detailed
epidemiological data on the prevalence of HCoV infections
in children are discordant, ranging from 2-5% of NL63
strain in young children with bronchiolitis reported by Ebi-
hara et al.” to 18% in the study by Vabret et al.® in different
age groups of the child population. Moreover, seroconver-
sion with regard to HCoV-229E and above-mentioned
HCoV-NL63 in young children was much higher and was
estimated to 42:9-50% and 75%, respectively.” The charac-
teristics of clinical manifestation of coronavirus respiratory
tract infection are predominantly reliant on case reports,
and in otherwise, healthy children are comparable with
bronchitis, bronchiolitis, and pneumonia due to other viral
infections. The epidemiological study by Kuypers et al.®
indicated that a considerable proportion of coronavirus-
infected children had underlying chronic central nervous
system, cardiovascular, pulmonary, allergic, and renal or
hepatic conditions and diseases. These authors also paid
attention to immunocompromised pediatric patients with
acute lymphocytic leukemia and organ transplant recipients
as a high-risk group for the development of severe lung dis-
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ease. However, it is worth noting that coronavirus respira-
tory infections have not been described in children with
genetically determined immunodeficiencies thus far and this
is the first report of a documented HCoV-HKUI1-related
pneumonia with the RDS in a child with SCID. It is also
interesting to note that the preliminary clinical diagnosis in
this patient was Kawasaki disease, what is consistent with the
hypothesis by Esper et al.” regarding the association between
Kawasaki disease with HCoV infection, supported by identi-
fication of the ‘New Heaven’ coronavirus (HCoV-NH) in
72:7% of respiratory specimen from affected children.

Concluding remarks

The identification of HCoV-HKU1 provides a novel insight
into the epidemiology and clinical implications of corona-
virus infections in severely immunocompromised children
and indicates for consideration of this pathogen-related eti-
ology of respiratory infection in SCID. Further, epidemio-
logical studies are necessary to define the impact of HCoV
on lung disease in children with immunodeficiencies.
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