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Down syndrome (DS) is the most common chromosomal abnormality found in humans.
In Oman, the birth prevalence of DS is 2.4 in 1000 (about 120 affected births per year).
Underlying compromised cardiopulmonary status and intellectual disabilities predispose
these patients to be particularly vulnerable to serious respiratory viral infections. They
also tend to have exaggerated cytokine storms due to underlying immune dysregulation.
W report our experience with three DS patients who contracted COVID-19 pneumonia
and were admitted to our intensive care unit where they were successfully managed
and discharged. Patients with DS are highly susceptible to serious outcomes due to
COVID-19. They should be given top priority in immunization programs.

own syndrome (DS), also known
as trisomy 21, is the most common
chromosomal abnormality found
in humans. These patients manifest
anatomical abnormalities in the respiratory tract such
as a smaller trachea, enlarged adenoids and tonsils,
macroglossia, narrow upper airway, tracheobronchial
malacia, and hypotonia of upper airway, predisposing
them to aspiration and glossoptosis. A review by
Watts et al,’ on children with DS revealed that lower
respiratory tract infections (LRTTs) were responsible
for 43-78% of their hospitalizations, with at least
50% requiring ventilatory support. Patients with
DS have several issues like anatomical aberrations in
the upper respiratory tract and underlying immune
dysregulation. They also tend to resist non-invasive
ventilation (NIV') as many are mentally challenged
with intellectual disability, attention problems,
cognitive dysfunction, and proneness to tantrums.
Therefore, when they develop serious respiratory
illnesses such as COVID-19, they have a stormy
course and sometimes unfavorable outcomes. Based
on their clinical presentation, DS patients with
COVID-19 should be offered invasive ventilation
and monitored closely.
We report our experience of three DS patients
who were admitted to our intensive care unit (ICU)

with COVID-19 infection confirmed by positive

reverse transcriptase polymerase chain reaction from
nasopharyngeal swabs.

CASE REPORT

Case one

A 37-year-old female, with DS, was admitted to the
COVID-19 ICU with tachypnoea (respiratory rate
of 35/min), oxygen saturation (SpO,) of 88%, and
with bilateral infiltrates on chest radiograph [Figure
1]. NIV was initiated on arrival with the following
settings: pressure support (PS) of 15 cm of water,
positive end-expiratory pressure (PEEP) of 10 cm of
water, and a fraction of inspired oxygen (FiO,) of 0.6.
After six days of NIV, she improved clinically and
radiologically with an acceptable partial pressure of
oxygen (PaO,)/FiO, (P/F) ratio. She was discharged
from the hospital on day 13 of admission.

Case two

A 32-year-old female, with DS, was admitted with
tachypnea and desaturation (SpO,: 85%). NIV was
initiated (PS:12 cm of water, PEEP: 12 cm of water,
FiO,: 0.7). Her oxygen requirement kept increasing
(P/F ratio consistently < 100 for two days) and had
no improvement in the chest radiograph [Figure

2]. After four days of NIV, she was intubated and
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Figure 1: Chest radiograph in anteroposterior view
of patient one with bilateral infiltrates suggestive of

COVID-19 pneumonia.

Figure 3: Chest radiograph in anteroposterior view
of patient three with bilateral infiltrates suggestive of
COVID-19 pneumonia.

ventilated. Prone ventilation was instituted as per
international guidelines and neuromuscular blockade
was resorted to while the patient remained in a prone
position.? Fentanyl and midazolam infusions were
used for sedo-analgesia. She was extubated after
five days of mechanical ventilation and discharged
on day 21.

Case three

A 24-year-old male with DS was admitted to
COVID-19 ICU and initiated on NIV (PS: 8 cm
of water, PEEP: 10 cm of water, FiO,: 1) in view of
tachypnoea and desaturation (SpO,: 87%). Chest
radiograph showed bilateral infiltrates consistent
with COVID-19 pneumonia [Figure 3]. Although
respiratory distress settled with the above ventilatory
settings, P/F ratio remained low for two days (the

lowest being 61). Invasive ventilation was started

Figure 2: Chest radiograph in anteroposterior view
of patient two with bilateral infiltrates suggestive of

COVID-19 pneumonia.

and prone ventilation was initiated as was done for
patient two. In view of leukocytosis and the presence
of multi-drug resistant bacteria in tracheal secretion
culture, broad-spectrum intravenous antibiotics
were started based on the sensitivity report. Serial
chest radiographs and arterial blood gas analysis
showed consistent improvement. The trachea was
extubated after nine days of mechanical ventilation
and thereafter managed with NIV for another two
days followed by oxygen therapy. The patient was
discharged from the hospital on day 19.
Demography details, duration of ventilation,
adverse events, inflammatory markers, relevant
investigations, medications used, and duration of
hospital stay have been summarized in Tables 1 and 2.

DISCUSSION
Intellectual impairment, disorders of the
cardiovascular system, dependency on family
members, and immune dysregulation are the
associated factors that further predispose DS
patients to adverse pulmonary complications. The
proposed mechanism of immune dysregulation is
that several genes encoded in chromosome 21 are
over-expressed in patients with DS. Hence, these
patients have increased levels of circulating cytokines
such as tumor necrosis factor-a, interleukin-f,
and interleukin-A, along with an altered cell-
mediated immunity. Therefore, DS patients tend
to have exaggerated inflammatory responses and
infectious diseases tend to be more severe in them.
Additionally, DS patients can be expected to have
especially stormy courses of COVID-19 due to the
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Table 2: Details of ventilatory support, oxygenation, duration of hospital stay, and supportive treatment.

Case IV/NIV Periodof Extubation Adverse Discharge P/Fratio Highest Supportive treatment
No. ventilation events from (lowest) PEEP
IV/NIV (in hospital required
days) (cm water)
1 NIV 6 Not None Day 13 120 10 Convalescent plasma,
applicable dexamethasone,
broad-spectrum antibiotics,
favipiravir, and LMWH
2 NIV NIV:4+3  After5days  None Day 21 90 14 Tocilizumab,
and IV IV:5 Dexamethasone,
broad-spectrum antibiotics,
favipiravir, and
LMWH
3 NIV NIV:2+2  After9days  None Day 19 61 14 Favipiravir,
and IV IV:9 dexamethasone,

tocilizumab, and
broad-spectrum antibiotics

1V invasive ventilation; NIV: non-invasive ventilation; P/F: PaO /FiO ; PEEP: positive end-expiratory pressure; LMWH: low molecular weight heparin.

is challenging in these patients due to underlying
intellectual problems and their dependency on family
members. Where managing with NIV is difficult,
carly invasive ventilation should be considered,
especially if a clinical course is expected to worsen
based on inflammatory markers, chest radiograph,
P/F ratio, and clinical signs. DS patients should be
given top priority in immunization programs against
respiratory infections including COVID-19.
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