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Mycoplasma pneumoniae Infection in a 13-Year-Old Girl
With Down’s Syndrome During the COVID-19 Pandemic
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Abstract

We report the case of a 13-year-old girl with Down’s syndrome who
presented with cough, fever, and a rapidly evolving respiratory failure
leading to intensive care unit transfer during coronavirus disease 2019
(COVID-19) outbreak in Belgium. COVID-19-related acute respira-
tory distress syndrome (ARDS) is rare in teenagers and its diagnosis
remains challenging as reverse transcription-polymerase chain reac-
tion (RT-PCR)-testing sensitivity and radiological criteria still have to
be defined in that population. We finally concluded to severe Myco-
plasma pneumoniae infection. This case report gives the opportunity
to discuss the rare occurrence of that disease, and to review the radio-
logical findings of M. pneumoniae- and COVID-19-related pneumo-
nia in teenagers.

Keywords: ARDS; SARS-CoV-2; Mycoplasma pneumoniae

Introduction

Pneumonia stays one of the most common reasons for hospi-
talization in children, with an overall incidence rates of 14.4
per 10,000 children aged O - 16 years per year [1]. Bilateral
pneumonia leading to non-invasive ventilation is rare in teen-
agers. The causative pathogens are mainly viruses and some
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bacteria, mostly Mycoplasma pneumoniae. Severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) has emerged
in December 2019 in China as a new virus responsible for acute
respiratory distress syndrome (ARDS) and it has spread world-
wide since then [2]. Although it has been quite early identified
that children were rarely affected compared to adults, SARS-
CoV-2 pandemic disrupted the classical management of chil-
dren with pneumonia in pediatric intensive care unit (PICU).
We report the case of a teenager who presented with bilateral
pneumonia during coronavirus disease 2019 (COVID-19) out-
break in Belgium and for which COVID-19 suspicion strongly
impacted both diagnostic hypothesis and treatment plan.

Case Report

A 13-year-old girl with Down’s syndrome (DS) presented to
the emergency department on April 2, 2020 with a 7-day his-
tory of dry cough and high fever. She had no gastrointestinal
symptoms or olfactory disorders. She received symptomatic
treatment at home comprising mucolytic syrup (containing
carbocisteine) and acetaminophen. On physical examination
her temperature was 38.3°C, heart rate was 98/min, respiratory
rate was 40/min with a paradoxical breathing, and her blood
pressure was 146/80 mm Hg. Upon cardiac auscultation, the
rhythm was rapid but regular, no cardiac murmur was detected.
Capillary refill time was normal. Pulmonary auscultation was
abnormal with bilateral reduced air entry and symmetrical ba-
sal crackles. She had intercostal and subcostal retractions. Me-
ningeal signs were absent, but consciousness state was vari-
able with both agitation and drowsiness episodes. She had no
skin eruption but a bilateral dry conjunctivitis. She presented
typical physical features of DS such as upslanting palpebral
fissures, flat nasal bridge, low set of ears, epicanthal folds. The
rest of clinical examination was unremarkable. The oxygen
saturation was 86% without oxygen support and rose to 95%
with a non-rebreather mask. A trial of inhaled bronchodilators
(salbutamol) did not result in any clinical improvement.

She was born at term, with a birth weight of 2.6 kg (P3 -
10). She was the fourth child of a couple of healthy parents.
There was no history of consanguinity marriage of their par-
ents. DS was diagnosed at birth. She was hospitalized for an
oxygen-requiring respiratory syncytial virus bronchiolitis at
the age of 3 months and for a probable viral bronchopneumo-
nia of the right upper lobe at the age of 11 months. At that
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time, skin testing with prick technique showed a sensitization
for cat.

She underwent a patch closure of a ventricular septal de-
fect, and atrial septal defect and a patent ductus ligation at 12
months of age. She had a two-step cataract surgical treatment
at 15 and 16 months. Developmental physiotherapy had been
established since the neonatal period. At the age of 2 years,
she took her first steps and said three words. She developed
attention and speech disorders and integrated an adapted edu-
cation program. She gradually caught up the weight and height
curves. At the age of 4 years, she was at P70 for the weight and
P95 for the height. She had been tested and found negative for
hypothyroidism.

Her parents were working in the laundry service of a nurs-
ing home affected by SARS-CoV-2 outbreak, but they did not
report any symptom of respiratory infection. There was no pet
at home. She was in order for vaccination according to the Bel-
gian calendar. She did not receive flu vaccination this winter.

Arterial blood gases analysis upon ambient air showed
hypoxemia (partial pressure of arterial oxygen (PaO,): 68
mm Hg), and a respiratory alkalosis. Laboratory investiga-
tions showed an increased C-reactive protein level (Table 1),
a normal white blood cell count (WBC) of 6,219/mm? and a
lymphopenia (669/mm?). Blood cultures were collected by the
central venous catheter (Bactec BD™, 5 days of incubation).

Chest X-ray showed bilateral pulmonary parenchymal in-
filtrates, leading to the performance of a chest computed to-
mography (CT). Although the chest CT had a degree of move-
ment artifact, it showed some bilateral ground glass opacities
of peripheral distribution involving mostly the inferior left
lobe. There were bronchial walls thickening, mediastinal
lymphadenopathy and pleural effusion (Fig. 1). The chest CT
findings were considered compatible with, but not typical for
COVID-19 pneumonia.

A SARS-CoV-2-specific real-time polymerase chain reac-
tion (PCR) assay (Primerdesign Ltd, Chandler’s Food, UK),
targeting the ribonucleic acid (RNA)-dependent RNA poly-
merase (RdRp) gene was performed on a nasopharynx swab
and she received one dose of 6.5 mg/kg (300 mg) of oral hy-
droxychloroquine. From that point, all caregivers have worn
personal protective equipment (PPE).

Considering the severe pneumonia with hypoxemia, she
also received 1.6 g intravenous (IV) of amoxicillin-clavulanic
acid in the emergency room. The treatment was however dis-
continued after the second dose as the radiological and biologi-
cal findings were not in favor of a bacterial pneumonia. During
the hospitalization, she received orally lorazepam for agitation
control for 5 days (maximal dose: 0.1 pg/kg).

She was admitted to our PICU in a negative pressure room
for ARDS requiring non-invasive ventilation (NIV) (PaO,/
fraction of inspired oxygen (FiO,) ratio of 69 mm Hg).

She was also tested for M. pneumoniae (PCR on naso-
pharynx swab and blood serology), Legionella pneumoniae
and Streptococcus pneumoniae (urine antigen detection, im-
munochromatography BinaxNOW™ Alere).

A cardiac ultrasound was performed and showed a cor-
rected heart anatomy with a normal function. She presented a
prolonged corrected QT segment (480 ms) on her admission
electrocardiogram (ECG).
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The first analysis of nasal swab came back negative for
SARS-CoV-2. As the clinical state showed no improvement,
she was retested 48h after the first test. The second reverse
transcription (RT)-PCR testing was again negative for COV-
ID-19. L. pneumoniae and S. pneumonia antigens were not de-
tected in urine. Blood cultures were negative. M. pneumoniae
PCR on nasal swab was positive (Argene® respiratory kit). She
received oral azithromycin (from day 6 of PICU stay) at a dose
of 500 mg on the first day and 250 mg for 4 days.

She gradually improved and was discharged from PICU
after 13 days. She remained hemodynamically stable and did
not show any gastro-intestinal manifestations. In total, the pa-
tient received NIV for 13 days (bilevel positive airway pres-
sure (BiPAP) for 8 days and continuous positive airway pres-
sure (CPAP) for 5 days), with an initial hypoxic state requiring
a FiO, of 1, gradually evolving to reach 0.25 at day 12 of NIV.
After her PICU stay, the patient was hospitalized for 4 days in
a general pediatric service and was progressively weaned off
oxygen. She came back home without any symptoms.

Antibody testing for M. pneumoniae on serum after 8 days
of symptoms showed positive immunoglobin M (IgM) and
negative immunoglobin G (IgG) levels, and a control test at 15
days’ interval showed raising IgG level (99.6 AU/mL, negative
< 10 AU/mL) with positive IgM, supporting the hypothesis
of a recent infection. Twenty days after onset of symptoms,
COVID-19 serology became available and was tested on se-
rum but neither IgM nor IgG (by an enzyme-linked immuno-
sorbent assay (ELISA)) were detected.

Discussion

In this case report, we describe the management of a teenager
with DS presenting fever, bilateral pneumonia and hypoxemia.
Severe infectious pneumonia with bilateral infiltrates requiring
NIV is rare in that population and considering SARS-CoV-2
pandemic in Belgium, COVID-19-related pneumonia was sus-
pected. We concluded that the pneumonia was actually related
to M. pneumoniae, although the severe clinical presentation was
unusual for that pathogen. The management was particularly
challenging as COVID-19 suspicion modulated therapeutic man-
agement and warranted the setting of strong sanitary measures.

During the SARS-CoV-2 pandemic, the diagnosis of
COVID-19 can be suspected in children but is actually rarely
confirmed. From the current and recent knowledge, children
seem to be less susceptible to COVID-19 [2]. Symptomatic
infection appears to be relatively uncommon under the age of
20 years (2%), although some severe cases have been reported
[2, 3]. Specific pediatric clinical and radiological features of
COVID-19 pneumonia have therefore not yet been clearly
identified [4].

RT-PCR on nasopharynx swab has been validated in
adults, with a low sensitivity (56-83%) at early stage of the dis-
ease [5]. Sensitivity and specificity of the RT-PCR have not yet
been evaluated in children. Chest CT offers high sensitivity,
but moderate specificity for COVID-19 pneumonia in adults.
COVID-19 pneumonia is more likely to have peripheral distri-
bution (80% vs. 57%), ground-glass opacity (91% vs. 68%),
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Table 1. Laboratory Findings of the Patient

Days after admission

Variables Reference range On admission
13 3 1
C-reactive protein <5.0 mg/L 50.8 90.3 55.5
Urea nitrogen 15 - 50 mg/dL 35 37 21 21
Creatinine 0.60 - 1.30 mg/dL 0.65 0.65 0.70 0.78
Sodium 135 - 145 mmol/L 137 139 143 137
Potassium 3.50 - 5.00 mmol/L 4.86 4.51 4.05 3.43
Chloride 97 - 107 mmol/L 100 99 105 101
Carbon dioxide 22.0 - 29.0 mmol/L 27.8 30.4 27.7 23.7
Protein total 60 - 80 g/L 81 74 71 72
Bilirubin total < 1.2 mg/dL 0.3
CK 20 - 180 U/L 61
Lactate dehydrogenase <250 U/L 208
Alanine aminotransferase 13-35U/L 23
Aspartate aminotransferase 7-35U/L 12
Troponin T <10 <5
Hemoglobin 11.0 - 14.5 g/dL 13.5 11.9 12.7
Hematocrit 36-48% 39 33 36
RBC 4.03 -5.29 x 10%/uL 435 3.57 4.00
Mean corpuscular volume 76.7 - 89.2 fL 90.6 92.7 91
WBC 4.00 - 10.00 x 103/uL 7.24 7.68 8.52
Neutrophils 1.50 - 5.90 x 103/uL 4.94 6.70 7.71
Lymphocytes 1.40 - 3.80 x 103/uL 1.33 0.38 0.34
Eosinophils 0.04 - 0.76 x 103/uL 0.27 0.1 0.01
Lymphocytes (%) 20.0-50.0% 18.4 4.9 4
Neutrophils (%) 40.0-70.0% 68.1 87.3 90.5
Platelets 175 - 345 x 103/uL 360 218 238
Venous blood gases
pH 7.35-7.45 7.31
PCO, 41 -51 mm Hg 57
PO, 30 - 40 mm Hg 33
Bicarbonate 22 - 28 mmol/L 28
Base excess -2.0 - 2.0 mmol/L 0.9
SO, (%) 75 49.5
Carboxyhemoglobin <2.0% 0.5
Lactic acid 0.5 - 2.2 mmol/L 3.2
Microbiology
L. pneumoniae Ag (urine) Negative
M. pneumoniae 1gG (CMIA) <10 AU/mL 99.6 Negative
M. pneumoniae IgM (CMIA) Positive Positive
M. pneumoniae PCR (nasopharynx) Positive
S. pneumoniae Ag (urine) Negative
COVID-19 IgG (IA) < 1.0 AU/mL Negative
COVID-19 IgM (IA) Negative
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Table 1. Laboratory Findings of the Patient - (continued)

Variables Reference range

Days after admission

On admission
13 3 1

COVID-19 PCR (nasopharynx)

Negative Negative

CK: creatine kinase; RBC: red blood cell count; WBC: white blood cell count; PCO,: partial pressure of carbon dioxide; PO,: partial pressure of oxy-
gen; SO,: oxygen saturation; L. pneumoniae: Legionella pneumoniae; M. pneumoniae: Mycoplasma pneumoniae; S. pneumoniae: Streptococcus
pneumoniae; Ag: antigen; IgG: immunoglobin G; IgM: immunoglobin M; PCR: polymerase chain reaction; CMIA: chemiluminescent microparticle

immunoassay; |A: immunoassay; COVID-19: coronavirus disease 2019.

fine reticular opacity (56% vs. 22%), vascular thickening (59%
vs. 22%) and reverse halo sign (11% vs. 1%) compared to non
COVID-19 (viral or bacterial) pneumonia [6]. Pediatric pa-
tients with COVID-19 pneumonia tend to have lower rate of
positive chest-CT findings than adults [7]. They have milder
symptoms and therefore have a higher prevalence of negative
chest-CT, as well as less extensive abnormalities on imaging
[7]. Peribronchial distribution and bronchial wall thickening
are more commonly seen in pediatric patients than adults [7].
Hence, chest CT is currently not an appropriate diagnosis tool
for COVID-19 in children.

For all these reasons, diagnosis of COVID-19 in children
is challenging. In our reported case, COVID-19 was highly
suspected according to epidemic spreading in Belgium at that
time, the contact exposure of both parents, a convincing clini-
cal history and chest-CT findings. COVID-19 was not detected
by RT-PCR, but isolation was maintained, given the low sen-
sitivity of the testing and paucity of data in children. Hydrox-
ychloroquine treatment was discontinued after the first dose
according to the absence of positive COVID-19 result, the
unclear benefit of hydroxychloroquine in COVID-19 infection
and the presence of a prolonged QT.

The differential diagnosis of acute respiratory distress in
children included other viral pulmonary infections and atypi-
cal bacterial pneumonia due to L. or M. pneumoniae. Influenza
was not tested as the epidemic period was already over in Bel-
gium. L. pneumoniae urinary antigen test was negative, and
the good clinical response to azithromycin alone was not fa-

Figure 1. Chest CT findings in a 13-year-old girl, 7 days after symp-
toms’ onset. (a) bilateral peripheral patchy ground-glass opacity (red
frame), predominant in the left inferior lobe; (b) bilateral hilar lymphad-
enopathy (pink arrow); (c) pleural effusion (yellow arrow); (d) bronchial
wall thickening (blue arrow).
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voring this hypothesis. The second nasal swab for COVID-19
testing remained negative. The result was considered with cau-
tion due to the fact that it was collected 10 days after the onset
of symptoms making the probability of a positive test possibly
low [8]. In addition, it has been shown that RT-PCR testing on
lower respiratory tract specimens displayed better sensitivity,
but clinical evolution under NIV did not warrant invasive pro-
cedure such as bronchoalveolar lavage [9].

Antibody testing (chemiluminescent immunoassay, Snibe
Diagnostic) was performed 20 days after the first symptoms
definitely ruled out the hypothesis of a SARS-CoV-2 infection
in our patient (95.60% of sensitivity, 96% of specificity). Of
note, lymphopenia is a common finding in COVID-19 but it is
also very common in patients with DS [10].

M. pneumoniae is one of the common pathogens leading
to community-acquired pneumonia. It can occur at any age,
but adolescents are predominantly affected [11]. The rate of
hospitalization in PICU is quite low, but some severe cases are
described [11, 12]. Viral co-infection is known to be frequent
(27%) with M. pneumoniae and the hypothesis of a co-infec-
tion with COVID-19 was not unlikely [11, 13]. The positiv-
ity of M. pneumoniae 1gM in the acute stage, the detection
of the bacterial antigen by PCR in nasopharyngeal swab, and
the further increase in M. pneumonia Ig G titer 2 weeks later
confirmed the ongoing infection.

Radiographic findings of M. pneumonia are non-specific
but may include consolidation, single or multi-lobar infiltrates,
unilateral or bilateral infiltrates, pleural effusion and hilar
adenopathy. Chest CT is rarely performed but is more sensi-
tive and mostly shows airspace consolidation or ground-glass
opacities [14].

Patients with DS are highly prone to respiratory tract viral
and bacterial infections, and these respiratory infections are
more severe than in the general pediatric population. These
patients have abnormal upper airway physiology, and they are
prone to asthma [15]. They otherwise present immune dysreg-
ulation in both innate and adaptive immune system. WBCs are
known to be decreased in DS patients [10].

Suspicion for COVID-19 tremendously complicated this
patient’s stay in PICU. The patient was isolated in a negative
pressure room; caregivers wore the complete PPE, including fil-
tering facepiece 2 (FFP2) mask, eye protection, gloves, hat and
coat. Those procedures were obviously impairing communica-
tion especially with a young patient with DS, already known
for having facial recognition difficulties. Limited number of
healthcare workers in the room and restricted parental visits
leaded to loneliness, which can trigger agitation, decrease toler-
ance to NIV and finally increase the need for sedation. This case
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illustrates the complexity of implementation of strict infection
control measures into PICUs, which are already very unfamiliar
environments for pediatric patients under normal circumstances.

Conclusions

This case highlights the challenges in the management of
pneumonia in children during COVID-19 pandemic, as it in-
troduces doubts in the differential diagnosis and strictly re-
strains the contacts with caregivers.

This 13-year-old girl with DS presented clinical, biologi-
cal and radiological findings suggesting COVID-19. She was
finally diagnosed with severe M. pneumoniae infection requir-
ing NIV. Reliability of biological tests for SARS-CoV-2 detec-
tion in children still needs to be further evaluated. Typical ra-
diological findings of COVID-19 pneumonia in children have
been established on small cohorts and require further valida-
tion.
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