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SUMMARY

A 35-year-old nurse, who was 27 weeks pregnant at
the time, was admitted to hospital with a short history
of cough, fever and worsening shortness of breath. Oral
and nasopharyngeal swabs were positive for SARS-
CoV-2 on real-time viral PCR. During her admission, her
breathing further deteriorated and she developed type 1
respiratory failure. A decision was made to trial treatment
with continuous positive airway pressure (CPAP) as a
means of avoiding intubation. The patient tolerated this
well and made rapid improvements on this therapy. She
was quickly weaned off and fully recovered before being
discharged home. This case highlights the potential for
CPAP to be used as a means of avoiding mechanical
ventilation and iatrogenic preterm birth in COVID-19
pneumonia in pregnancy. Furthermore, it highlights the
need for robust evidence to support this treatment.

BACKGROUND

The COVID-19 is a novel viral illness that origi-
nated in Wuhan, China and has been responsible
for an ongoing global pandemic, with more than
40million confirmed cases and over 1million
deaths across 189 countries as of October 2020.
It is thought to have similar effects on pregnant
patients and the general population, where those
with pre-existing comorbidities are more prone
to severe outcomes.” Recent evidence suggests
that concurrent COVID-19 infection during preg-
nancy may also increase the risk of preterm birth.?
While the use of continuous positive airway pres-
sure (CPAP) in acute respiratory distress syndrome
(ARDS) has been documented to reduce the rate of
endotracheal intubation in certain cases,* minimal
information is available on the use of CPAP in the
deteriorating pregnant patients in the context of
COVID-19. This is partially due to a very small
proportion of patients in this cohort developing
severe illness, with an even smaller proportion with
critical illness requiring mechanical ventilation.®
Consequently, the potential for the use of this treat-
ment is yet to be evaluated. We present an unusual
and important case of a pregnant patient who was
successfully trialled on and treated with CPAP
therapy for COVID-19 pneumonia.

CASE PRESENTATION

A 35-year-old Filipino nurse who was 27 weeks’
pregnant (G4 P1+2) presented to the emergency
department in April 2020 with a 9-day history of
fever, dry cough, sore throat and breathlessness.
She has a medical history of latent tuberculosis
which had been treated with rifampicin, isoniazid

and pyridoxine in 2011 and no other comorbid-
ities. She has never smoked and has no known
passive smoking exposure. She is a nurse caring
for patients with COVID-19 on the acute medical
wards and had been self-isolating at home with her
family following the development of her symptoms.
She had not taken any regular medication and she
reported no recent travel history.

On examination, her respiratory rate was 21
breaths per minute with oxygen saturations (SpO,)
of 95% on 2L/min of oxygen via nasal cannulae.
She was tachycardic with a heart rate of 111 bpm,
her blood pressure was 103/70 mm Hg and she was
apyrexial with a temperature of 35.9°C. There were
bilateral basal crepitations on chest auscultation.
Systemic examination revealed a gravid uterus but
was otherwise normal.

INVESTIGATIONS

Routine blood tests revealed a mild lymphopaenia
of 0.93x10°/L (normal range >1) and an elevated
C reactive protein of 117 mg/L (normal range <5)
with no other significant abnormalities (table 1).
An anterioposterior chest radiograph on admis-
sion demonstrated bilateral mid and lower zone
consolidation in keeping with COVID-19 infection
(figure 1). Based on her history, blood test results
and chest radiograph findings, she was managed
for likely COVID-19 infection and was admitted
under general internal medicine. The results of oral
and nasopharyngeal swabs taken on admission for
viral PCR returned later with a positive result for
COVID-19, confirming this diagnosis.

TREATMENT

The patient had required a small amount of
supplemental oxygen in the first 2days of her
admission. She was treated with a course of intra-
venous co-amoxiclav to give adequate antimicrobial
coverage in the case of possible bacterial pneumonia.
Appropriate venous thromboembolism prophylaxis
was given using 5000 units of subcutaneous dalte-
parin once a day. On day 3 of admission, her work
of breathing had increased, with a recorded respi-
ratory rate of 32-34 breaths per min. At that time,
her SpO, was 93% on 4 L/min of oxygen via nasal
cannulae, which was within the target saturations
of 92%-96%. However, her SpO, began to fall
below her target saturations prompting the need
of slow-up titration of her oxygen therapy, starting
at 40% FiO, and eventually reaching 60% FiO, via
a humidified circuit. Consequently, several multi-
disciplinary discussions took place between the
medical, obstetric and intensive care teams. It was
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Table 2 Arterial blood gas results taken from the patient on
admission and upon respiratory deterioration

Table 1 Blood test results taken from the patient on admission and
upon respiratory deterioration

05/04/2020 On
Investigation 03/04/2020 On admission  deterioration
White cell count (x10%L) 103 103
Differential
Neutrophils (x107/L) 8.76 9.06
Lymphocytes (x10°/L) 1.04 0.93
Platelet count (x10°/L) 268 321
Haemoglobin (g/L) 114 109
C reactive protein (mg/L) 114 109
Creatinine (pmol/L) 37 46
eGFR (mL/min) >90 >90

eGFR, Estimated glomerular filtration rate.

decided that two doses of 12mg of dexamethasone would be
given intramuscularly on day 2 of admission in order to promote
fetal lung maturation in the case of early delivery. Furthermore,
a magnesium sulphate infusion was administered on day 3 to
protect against the risks of neurological compromise in preterm
delivery.®

An arterial blood gas (ABG) revealed type 1 respiratory failure
(table 2), with a PaO, of 10.3 and an elevated alveolar-arterial
gradient of 41.2kPa. The PaO,/FiO, ratio was 17mm Hg. A
posterioanterior (PA) chest radiograph was performed on the
same day, showing worsening of the consolidation in keeping
with progressive COVID-19 pneumonia (figure 2). The decision
was made to trial her on CPAP in the respiratory support unit (a
high dependency ward) with a view that if this was successful,
it would avoid the need for intubation and therefore a possible
preterm caesarean section. She was started on CPAP at 8 cm
H,0 and 60% oxygen and tolerated this well.

OUTCOME AND FOLLOW-UP

CPAP was continued for a total of 12 hours overnight after
which the patient made a marked improvement. She was success-
fully weaned down to oxygen delivered at 4L/min via nasal
cannulae within a few hours of discontinuing CPAP. The patient
was eventually weaned off oxygen completely approximately 48

Figure 1

Chest radiograph taken on admission to hospital showing
bilateral mid and lower zone consolidation.

05/04/2020 Prior to
continuous positive

ABG 03/04/2020 On admission airway pressure
pH 7.46 7.453

pCo, 4.06 4.26

pO, 9.01 10.30

HCO, 23.1 235

Est O, sat 94.6% 96%

Lactate 0.68 1.56

FiO. 28.0% 60%

2
ABG, Arterial blood gas.

hours after the removal of CPAP. Unfortunately, further arte-
rial blood gases were not taken as she had shown a vast clinical
improvement. She had a total inpatient stay of 5 days, 12 hours
of which were on CPAP. Ultimately, she was discharged home
once she remained well off oxygen and showed no signs of respi-
ratory distress. A repeat PA chest radiograph 6 weeks following
her admission radiograph demonstrates significant resolution
of the patchy changes noted on her initial X-ray (figure 3). In
September 2020, the patient gave birth following an induction
of labour for a post-term pregnancy (41+3) and reduced fetal
movements. She had a rotational forceps delivery and has given
birth to a healthy baby boy.

DISCUSSION

This case report highlights some of the complexities of caring for
the pregnant patient in the context of COVID-19 infection due
to the risk of rapid respiratory deterioration and fatality. Ideally,
to address the health, risks and outcomes for both mother and
fetus, the role of the multidisciplinary team plays a crucial part
in helping to create escalation plans in the event of deterioration.
Obstetric airway management offers its own unique challenges,
with failure reported to carry an incidence of 0.4% globally.”
Moreover, preterm delivery may lead to significant complica-
tions such as neonatal ARDS, visual and hearing problems,
poorer neurodevelopmental outcomes and learning difficul-
ties in childhood.® In the context of our case, the team-based
approach proved to be particularly helpful in aiming to limit

Figure 2 Repeat of chest radiograph on deterioration of patient
showing worsening of consolidation.
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Figure 3 Repeat chest radiograph after 6 weeks showing marked
resolution of consolidation.

adverse outcomes to our patient and the fetus should respiratory
deterioration have occurred.

Physiologically, pregnancy has multiple concurrent effects on
the respiratory system from endocrine and mechanical changes.
Most significantly, the upward pressure of the distending gravid
uterus results in earlier closure of the small airways and conse-
quent reduction of functional residual capacity.” Positive-end
expiratory pressure in the form of CPAP has been well docu-
mented to improve arterial oxygenation and reduce the work of
breathing, by recruiting collapsed alveoli and increasing func-
tional residual capacity, potentially reversing hypoxaemia.'® !

Pneumonia can complicate pregnancy and can result in signif-
icant morbidity. Previous studies have demonstrated that a
high number of pregnant patients with SARS required hospital
admission, with one-third of cases needing mechanical ventila-
tion.!> More recent studies favour a better outcome in pregnant
patients diagnosed with COVID-19," and it has been suggested
that outcomes in this patient cohort are comparable to those of
the general population.'* Nevertheless, there is not enough data
currently to establish the true impact of COVID-19 infection on
morbidity and mortality in this cohort.

In the early stages of the pandemic, early intubation and
mechanical ventilation posed the mainstay of treatment;
however, evolving evidence has increasingly supported the
early use of CPAP as a treatment for respiratory compromise
in COVID-19 pneumonia.” CPAP is advocated in patients with
severe COVID-19 infection as a means of either avoiding or
delaying the need for intubation, or as a bridging therapy until
mechanical ventilation becomes available.'® While these benefits
are established among the general population, little is known
about its benefits in pregnant women positive for COVID-19.
According to the Royal College of Obstetricians and Gynae-
cologists, pregnant women are not deemed to be more at risk
of acquiring COVID-19 nor to follow a severe disease course
should they become infected.” Furthermore, it is estimated that
only 8% of pregnant patients develop severe disease, and only
1% become critically unwell requiring mechanical ventilation.'”
Collectively, these factors may contribute to the paucity of
evidence regarding the role of CPAP in this patient cohort.

As of October 2020, we have noted three case reports or
case series which detail the use of either CPAP or non-invasive
ventilation (NIV) as a treatment for respiratory deterioration in
pregnant patients with COVID-19."2° These results involving

Table 3 Summary table of case reports and case series detailing
the use of CPAP or NIV in the treatment of pregnant patients with
COVID-19

Paper Yan et al"® Kayem et al"® Savasi et al*
Country of origin China France Italy

Cases (n) 65 617 77

Number of patients treated with 6 (9.2) 10 (1.6) 2 (2.6)

NIV (n (%))

CPAP or BiPAP Not documented Not documented CPAP

Escalation to mechanical 1(0.2) Not documented Not documented
ventilation (n (%))*

Escalation to ECMO (n (%))* 1(0.2) Not documented Not documented
Maternal deaths (n (%))* 0(0) 1(0.01) 0(0)

Maternal deaths in patients 0(0) Not documented 0(0)

treated with CPAP (n (%))*

Neonatal deaths (n (%))* 1(0.2) 1(0.01) 0(0)

*Recorded as a percentage of patients treated with NIV.
BiPAP, bilevel positive airway pressure; CPAP, continuous positive airway pressure; ECMO, extracorporeal membrane
ion; NIV, non-i ilation.

data collected from China, France and Italy are summarised in
table 3.

There has been a total of 18 reported cases where NIV has
been used as a treatment in pregnant patients with COVID-
19. Only one patient required escalation to higher level care
(mechanical ventilation, then extracorporeal membrane
oxygenation)."® While the use of CPAP as a bridging measure
for ventilatory support has been recommended by a number of
studies,* % the evidence to support this is still sparse. Intubation
during pregnancy is recognised to have a higher rate of failure,
due to a range of factors including upper airway oedema, as well
as a higher risk of aspiration due to the loss of oesophageal tone
and delayed gastric emptying.?® It has been recommended that
intubation should be avoided if clinically possible*! and CPAP
presents a means of doing so if its use is successful.

As far as the limited evidence allows, this case report details the
only case of a pregnant patient at this gestation (27 weeks) who
was successfully treated for COVID-19 pneumonia with CPAP.
While a comparable patient aged 32 years and at 28 weeks gesta-
tion was treated for COVID pneumonia with NIV,'® they subse-
quently had a caesarean section with pneumonia as the indication
at 28 +1 weeks. Our case presents a scenario where this outcome
was avoided. This case report also reflects emerging evidence
that early intervention with CPAP (treatment within 7 days or
less) leads to significantly improved outcomes in patients with
COVID-19.5 It also reflects the notion that patients admitted
under general internal medicine for COVID-19 tend to have
better outcomes than those admitted under intensive care.”*

We must acknowledge, however, that this patient was treated
in the very early stages of the pandemic, before there was suffi-
cient evidence to support any drug treatments for COVID-19
pneumonia. As such, no antivirals or immunomodulatory agents
were administered. Admittedly, this patient did receive two
doses of dexamethasone 12 mg, although for the promotion fetal
lung maturity rather than as a treatment for COVID-19. This
drug would later be proven to reduce the incidence of death in
patients requiring oxygen, or ventilated with COVID-19.% Our
patient did recover quickly following a short period of treatment
with CPAR and it is likely that there was a cumulative effect
of both CPAP and steroid treatment resulting in this. While
this case is encouraging, we would caution its use in isolation
in informing clinical decisions. There is a need for more robust
data and evidence to support the use of CPAP for the treatment
of pregnant patients with COVID-19.
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Patients perspective

| was contacted by the respiratory team immediately after my
discharge and | also had follow up over thephone over the
course of 7 days. | thankfully remained well, and | am grateful
for such good follow up. Asa nurse, | am particularly happy

that | benefited from CPAP - | felt my breathing improved
significantlywhilst | was on the machine. | am also happy as this
avoided early delivery of my baby and possibleintubation too.

Learning points
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» This case report provides an account of the successful use of
continuous positive airway pressure (CPAP) as a treatment
modality in COVID-19 in pregnancy.

» CPAP could be a useful treatment in the context of COVID-19
infection in pregnancy, especially as a means to avoid
intubation and iatrogenic preterm deliveries.

» Multidisciplinary input is essential in order to make these
complex clinical decisions regarding both maternal and fetal
health.

» There is a need for robust evidence regarding the safe
and efficacious use of CPAP in the pregnant cohort with
COVID-19.

Currently, pregnant patients have been excluded from some
studies concerning COVID-19. For example, in the UK, the
RECOVERY-RS clinical trial which aims to study NIV treatment
modalities in COVID-19 explicitly excludes pregnant women.
Emerging evidence suggests a higher rate of iatrogenic preterm
birth as a result of emergency caesarean delivery in pregnant
patients with COVID-19 pneumonia. This is largely as a result
of respiratory deterioration requiring intubation.?® In light of
this, we argue that pregnant women encompass a patient popula-
tion who may stand to gain a great deal from an evidence-based
recommendation for the use of NIV in COVID-19. This treat-
ment has great potential for benefit in this patient cohort, espe-
cially in pregnancies which are not yet at full term. With a greater
evidence base to inform our guidelines and clinical reasoning, it
is possible that a greater proportion of pregnant patients may
eventually be able to avoid mechanical ventilation and iatrogenic
preterm delivery when being treated for COVID-19.
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