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KEY POINTS

e Critically ill pregnant patients with coronavirus disease 2019 (COVID-19) are at increased
risk for adverse outcomes.

e Management should focus on the early identification of life-threatening symptoms and
initiation of a multi-modal therapy to treat the spectrum of severe disease ranging from
hypoxia requiring noninvasive oxygen delivery to acute respiratory distress syndrome
requiring extracorporeal membrane oxygenation.

e Fetal monitoring in the ICU is critical to ensure adequate placental perfusion and fetal acid/
base status.

e The timing of delivery must be balanced by the potential benefit toward maternal status
with the risk of prematurity.

INTRODUCTION

Information related to coronavirus disease 2019 (COVID-19) caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) in pregnant patients is limited
and continues to emerge. Even less is known about critically ill pregnant patient
requiring advanced respiratory support or those that progress to the development
of acute respiratory distress syndrome (ARDS). Pregnant patients are more likely to
have severe COVID-19 illnesses compared with nonpregnant patients. A large study
from the Centers of Disease Control and Prevention (CDC) which reviewed reports
of more than 1.3 million women of reproductive age with a laboratory-confirmed
SARS-CoV-2 infection showed that among women with COVID-19, pregnant patients
were at significantly increased risk for intensive care unit (ICU) admission, mechanical
ventilation, receipt of extracorporeal membrane oxygenation (ECMO), and death.’
Furthermore, they are at greater risk for adverse pregnancy-related outcomes, driven
by an increased risk of iatrogenic prematurity.?~* Factors such as age above 25 years,
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obesity, chronic hypertension, chronic lung disease, gestational diabetes, and pre-
eclampsia further increase risks of serious complications.’>~"

The physiologic changes in pregnancy necessitate special considerations when
attempting to optimize management. Pregnancy results in hyperemia of the upper
airway, increased oxygen consumption, reduction in chest wall compliance, and
decreased functional residual capacity, all of which can exacerbate respiratory
distress.®'0 Moreover, pregnancy is a hypercoagulable state, leads to modifications
of the immune system, and produces a state of increased cardiac output.® Standard
COVID-19 management is also affected by the presence of the fetus, as maternal hyp-
oxemia and hypercapnia can be harmful. The utility of treatments and interventions
must, therefore, be weighed against their safety and risks to the developing fetus.

Given their increased risk of severe COVID-19, unique physiology, and fetal consid-
erations, the clinician requires a detailed understanding of the management of criti-
cally ill pregnant patients. This article will provide a detailed review of the
management and care for critically ill pregnant patient with severe COVID-19
pneumonia.

Indications for Intensive Care Unit Admission in Pregnancy

If pregnant women are suspected or proven to be infected with COVID-19, especially
in the presence of high-risk factors, prompt clinical evaluation, early identification of
severe symptoms, and appropriate triage are necessary to improve their outcomes.
The International Society of Infectious Disease in Obstetrics and Gynecology (ISIDOG)
guidelines suggest that ICU admission should be considered for the following patients:

(A) “Pregnant patients with severe disease: respiratory rate > 30/min, resting oxygen
saturation Sa02 < 94%, arterial blood oxygen partial pressure (Pao,)/oxygen con-
centration (Fioo) (P/F) < 300 mm Hg.”

(B) “Pregnant patients with oxygen requirement and comorbidities.”

(C) “Pregnant patients with critical disease: shock with organ failure, respiratory fail-
ure requiring mechanical ventilation or refractory hypoxemia requiring ECMO.”""

In severe/critical cases or in cases whereby specialized treatment is required, preg-
nant patients should be referred to a tertiary center immediately.

MANAGEMENT

Overall, there are limited data regarding the management of critically ill pregnant pa-
tient with COVID-19 as many studies excluded pregnant patients or had limited par-
ticipants. After the identification of critical illness, care should focus on specific
treatments for the range of the disease caused by COVID-19 including those with
acute respiratory failure to those who develop severe ARDS. Furthermore, there
should be a focus on the monitoring of the fetus and discussion of treatment decisions
regarding a viable versus nonviable fetus (Fig. 1).

Steroids

It is well established that antenatal glucocorticoids in patients at high risk of preterm
delivery within 7 days improves neonatal outcomes.'? Treatment typically consists of
either two 12 mg doses of betamethasone given intramuscularly (IM) 24 hours apart or
four 6 mg doses of dexamethasone administered IM every 12 hours.'?'® Prolonged
use or multiple courses of steroids that readily cross the placenta is controversial as
prior studies have shown potential adverse fetal effects such as unfavorable
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Fig. 1. Practical approach algorithm for the critically ill pregnant COVID-19 patient. 2 All
management decisions should be individualized. ® Similar strategy to nonpregnant patients
but with goal SPO2 > 95% with PaO2 > 70 mmHg, avoidance of severe respiratory alkalosis
or acidosis, and a plateau pressure greater than 30 mmHg may also be appropriate.

neurologic outcomes, small head circumferences, fetal growth restriction, and
increased risk of neonatal hypoglycemia.'?41°

The RECOVERY trial showed that oral or intravenous (IV) dexamethasone at a dose
of 6 mg once daily for up to 10 days reduces mortality associated with COVID-19
among patients who required supplemental oxygen or mechanical ventilation
compared with those who received standard of care.’® Pregnant patients were not
excluded from the trial, but the trial included only 6 pregnant patients and the protocol
was modified to treatment with oral prednisolone 40 mg daily or IV hydrocortisone
80 mg twice daily.

Evidence on the choice and duration of corticosteroid treatment among pregnant
patients with COVID-19 is limited and a definitive consensus is lacking. (Table 1)
Based on the RECOVERY trial results, for patients that do not yet meet criteria for fetal
lung maturity the Royal College of Obstetricians and Gynecologists (RCOG) suggests
pregnant women who require supplemental oxygen or mechanical ventilators receive
oral prednisolone 40 mg once daily or IV hydrocortisone 80 mg twice daily for 10 days
or up to discharge.'” However, Saad and colleagues recommend a total of 32 mg of
methylprednisolone orally or IV (which is equivalent to 6 mg dexamethasone) once a
day or in divided doses.® This is suggested due to the potential harm from additional
dexamethasone exposure to the fetus.'® In contrast, the Society of Maternal-Fetal
Medicine (SMFM) recommends the use of dexamethasone in a similar manner to
that studied in the RECOVERY trial.'® The above recommendations are modified for
patients that meet criteria for steroids for fetal lung maturity by treatment with dexa-
methasone 6 mg IM every 12 hours for 4 doses followed by each society’s recommen-
ded regimen to complete a total of 10 days.

Anticoagulation Strategies

Pregnancy is a hypercoagulable state and pregnant patients have up to a fivefold
increased risk of thromboembolism compared with nonpregnant patients.’%2° Studies
have suggested there may be a confounding increased risk of coagulopathy
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Table 1

Steroid regimens recommended for the critically ill pregnant Covid-19 patient

Source

If Not Indicated for Fetal
Lung Maturity

If Indicated for Fetal Lung
Maturity

Royal College of Obstricians
and Gynaccologists'’

Oral prednisolone 40 mg
once a day or intravenous
hydrocortisone 80 mg
twice a day for 10 d or up
to discharge, whichever is
sooner

Intramuscular
dexamethasone 6 mg
every 12 h for 4 doses
than oral prednisolone
40 mg once a day or
intravenous
hydrocortisone 80 mg
twice a day to complete a
total of 10 d or up to
discharge, whichever is
sooner

Society of Maternal-Fetal
Medicine'®

Oral or intravenous
dexamethasone 6 mg
daily for up to 10 d

Intramuscular
dexamethasone 6 mg
every 12 h for 4 doses
followed by oral or IV
Dexamethasone 6 mg
daily up to a total of 10 d

Saad et al.’®

Oral or intravenous
methylprednisolone
32 mg once a day or in
divided doses, for 10 d or

Intramuscular
dexamethasone 6 mg
every 12 h for 4 doses
followed by switching to

oral or intravenous
methylprednisolone

32 mg once a day to
complete a total of 10 d
or up to discharge,
whichever is sooner

up to discharge,
whichever is sooner

associated with COVID-19.2"-2% However, in critically ill patients, therapeutic heparin
was not shown to increase survival to hospital discharge or affect the number of days
for respiratory organ support.?* Based on the current data, multiple professional soci-
eties and guidelines recommend prophylactic doses of anticoagulation unless contra-
indicated. The National Institutes of Health (NIH) COVID-19 Treatment Guidelines
recommend that pregnant patients hospitalized for severe COVID-19 receive prophy-
lactic dose anticoagulation.?®> SMFM recommends prophylactic unfractionated hepa-
rin or low-molecular-weight heparin (LMWH) in critically ill or mechanically ventilated
pregnant women.'® RCOG recommends all pregnant and recently pregnant women
to be assessed for risk of venous thromboembolism (VTE) and receive thrombopro-
phylaxis with LMWH.'” The risk of bleeding and benefits of VTE prophylaxis must
be carefully weighed in each case. Currently, there is not enough evidence to recom-
mend therapeutic anticoagulation in the absence of proven VTE.

Remdesivir

Remdesivir is an inhibitor of the viral RNA-dependent RNA polymerase and it inhibits
SARS-CoV-2 replication in vitro.?® In an international, multicenter, double-blind, ran-
domized, placebo-controlled trial of 1062 nonpregnant patients hospitalized with
COVID-19 with evidence of lower respiratory tract infection, IV remdesivir (for
10 days or until hospital discharge or death) was superior to placebo in shortening
the time to recovery.?” Remdesivir was approved by the Food and Drug Administration
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(FDA) for use in adults and children (aged >12 years and weighing >40 kg) hospital-
ized with COVID-19. Safety data from the manufacture label of remdesivir states
that there are insufficient data to evaluate for a drug-associated risk of major birth de-
fects, miscarriage, or adverse maternal or fetal outcomes when used in pregnant pa-
tients.?® Data for the use of Remdesivir in pregnant women with COVID-19 are
extremely limited. In a study by Burwick and colleagues, 67 hospitalized pregnant pa-
tients (82% were >24-week gestation) with COVID-19 were treated on a compas-
sionate use basis with remdesivir.>® Among pregnant women, 93% of those on
mechanical ventilation were extubated, 93% recovered, and 90% were discharged,
and remdesivir was generally well tolerated.?® Aside from this study, published data
on outcomes and adverse events for remdesivir use in pregnant women with
COVID-19 mostly come from smaller case series and case reports and are overall
limited.

Tocilizumab

Tocilizumab is a monoclonal antibody against the interleukin-6 receptor, and it has
been shown to improve outcomes in patients with severe COVID-19 pneumonia in
some studies.®°® Tocilizumab is currently available under FDA emergency use
authorization for the treatment of COVID-19. Tocilizumab crosses the placenta and
data describing tocilizumab for use in pregnant patients with COVID-19 are scarce.
The use for the treatment of COVID-19 in pregnancy is not currently recommended
given limited data. Further study is necessary to confirm the benefit-risk profile of toci-
lizumab use among pregnant women.

Noninvasive Ventilation

The goal oxygen saturation for nonpregnant patients with COVID-19 is 92%. For preg-
nant patients, SMFM recommends a target of 95%.'® Patients that do not require im-
mediate intubation, high flow nasal cannula is an appealing alternative. Pacheco
colleagues recommend the initiation of 50 to 60 L per minute (LPM) with 100% Fio,
and then subsequent weaning of Fio, down to 40% to 50% followed by a decrease
in flow by 5to 10 LPM every 4 to 6 hours.®* Noninvasive ventilation such as bilevel pos-
itive airway pressure (BIPAP) tends to be avoided in pregnancy because of an
increased risk of aspiration due to decreased esophageal sphincter tone and
increased abdominal pressure.®®

Mechanical Ventilation

There are limited data regarding the management of mechanical ventilation for
pregnant patients. In general, ventilatory strategies in pregnant patient are similar
to nonpregnant patients but with some key differences, especially in ARDS. In gen-
eral, the Paco, should be aimed at a pregnancy-specific hypocapnia.®® However, a
severe respiratory alkalosis should be avoided as it leads to uterine vasoconstric-
tion.3” Hyperoxia in ARDS is avoided, but for the pregnant patient, the goal is an
oxygen saturation of at least 95% and Pao, of at least 70 mm Hg to allow for
adequate fetal oxygenation.®® In the nonpregnant patient, standard ARDS therapy
also involves low tidal volume ventilation. If lung pathology constrains the use of
low tidal volume ventilation, then permissive hypercapnia may be tolerated as it
is not contraindicated in pregnhancy; mild hypercapnia 50 to 60 mm Hg is general
acceptable.®® However, if hypercapnia is greater than 60 mm Hg there is a potential
of fetal acidemia shifting the fetal oxyhemoglobin dissociation curve to the
right.3638 ARDSnet protocol recommends a goal plateau pressure of less than
30 cmH20 but given the reduction in chest wall compliance a higher plateau
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pressure greater than 30 cmH20 may be appropriate; especially because transpul-
monary pressures may not be elevated.>® Therefore, esophageal pressure moni-
toring may be helpful.>®

Sedation

Critically ill patients on a ventilator need some form of analgesia and/or sedation. The
2018 Clinical Practice Guidelines for the Management of Pain, Agitation/Sedation,
Delirium, Immobility, and Sleep Disruption in Adult Patients in the ICU (PADIS) suggest
using the analgesia-first approach to spare and/or minimize the use of both opioids
and sedatives.*® When sedation is needed, the guideline recommends using light
sedation (vs deep sedation) in critically ill, mechanically ventilated patients using
established assessment tools such as the Richmond Agitation and Sedation Scale.*°
There are some situations in which deeper sedation is targeted, such as patients with
severe hypoxemia, severe ARDS, and patients who are receiving neuromuscular
blocking agents.

There is limited evidence to guide decisions regarding sedation and analgesia in
critically ill pregnant patient. In general, commonly used agents for sedation and pa-
ralysis are safe in pregnancy.*! Analgesic medications such as fentanyl, hydromor-
phone, and morphine are considered safe in pregnancy.*> However, if used in
pregnant patients close to the delivery time, neonatologists should be alerted as the
neonate may develop signs of neonatal abstinence syndrome.*? For sedation, the
PADIS guideline suggests using either propofol or dexmedetomidine over benzodiaz-
epines for sedation in critically ill mechanically ventilated adults.*° There is no clear ev-
idence that propofol causes congenital anomalies or adverse pregnancy outcomes.*?
Moreover, although Dexmedetomidine crosses the placenta there is no evidence that
it is teratogenic.*? If benzodiazepines are used the association between in utero
benzodiazepine exposure and congenital malformations are conflicting. Similar to opi-
ates, if used close to the delivery time, neonatologists should be alerted as the
neonate may require additional support.*?

Paralysis

Paralytics are recommended for ventilated patients with moderate to severe ARDS to
facilitate lung-protective ventilation.*® They can be used for persistent ventilator dyssyn-
chrony, to enable proning, and to limit high plateau pressures.*®> When indicated cisa-
tracurium is the preferred neuromuscular blocker and may be used during pregnancy.*?

Prone Positioning

The prone positioning in severe acute respiratory distress syndrome (PROSEVA) trial
has shown that in mechanically ventilated patients with ARDS, early application of pro-
longed prone-positioning sessions increases the rate of successful extubation and de-
creases mortality.** With regards to the management of ARDS due to COVID-19,
international treatment guidelines of critically ill adults with COVID-19 by the Surviving
Sepsis Campaign panel suggest prone ventilation in moderate to severe ARDS for 12
to 16 hours.*® However, data on pregnant patients are lacking as they were excluded
from the PROSEVA trial. There are several case reports reporting successful prone
ventilation in both nonventilated and ventilated pregnant patients with severe
ARDS.*5~*° Proning pregnant patients is more challenging owing to the large gravid
uterus but is feasible with padding using pillows and blankets above and below the
gravid uterus (Fig. 2). This method offloads the uterus and avoids aortocaval
compression.®®
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Fig. 2. (A) Suggested support pillow location for prone positioning during pregnancy. P1:
pillows supporting shins/knees, P2: pillows supporting maternal pelvis, P3: pillows support-
ing maternal chest, P4: pillows supporting maternal head. (Note: head of bed elevated 10-
20°). (B) 33-week pregnant patient in the prone position with gravid abdomen supported
between P2 and P3

Inhaled Pulmonary Vasodilators

Inhaled nitric oxide (iNO) is a selective pulmonary vasodilator that reduces the pulmo-
nary artery pressure and increases arterial oxygenation in patients with severe
ARDS.*° While the antiviral property of INO has been well described,®'~5° the role of
iNO in the management of hypoxia due to COVID-19 remains unclear. The Surviving
Sepsis Campaign panel recommends against the routine use of iNO in mechanically
ventilated patients with COVID-19 ARDS but suggests a trial of iINO as a
rescue strategy in mechanically ventilated adults with COVID-19, severe ARDS, and
hypoxemia despite optimizing ventilation and other rescue strategies.*® Data on iNO
use in pregnant patients with COVID-19 are scarce. Safaee Fakhr and colleagues
treated 6 pregnant patients meeting criteria for severe or critical COVID-19 with twice
daily high-dose (160-200 ppm) nitric oxide via mask. They reported an increase in sys-
temic oxygenation with each administration session and it was well-tolerated without
acute adverse events.>® Further studies and trials are needed to elucidate the potential
benefits of iINO therapy in patients with COVID-19.

Venous-Venous Extracorporeal Membrane Oxygenation

Information on venous-venous extracorporeal membrane oxygenation (VV-ECMO) in
pregnancy is limited. Nonetheless, pregnancy is not a contraindication.'® A systematic
review by Naoum and colleagues of critically ill pregnant patients that underwent VV-
ECMO showed 80.2% survived with the most common complication being maternal
bleeding.®” Since the pandemic there have been many case reports of pregnant pa-
tients with COVID-19 ARDS and the use of VV-ECMO.%¥-5° The decision to place pa-
tients on VV-ECMO should be undertaken with a multidisciplinary team approach with
members from critical care, cardiothoracic surgery, obstetrics/maternal—fetal medi-
cine (MFM), and neonatology. Indications for VV-ECMO in the hypoxic pregnant pa-
tient should follow as per Extracorporeal Life Support Organization (ELSO)
guidelines.’® If patients worsen despite standard ARDS management, VV-ECMO
should be considered in patients with severe ARDS with Paoo/Fio, (P/F) ratios less
than 80 for more than 6 hours, less than 50 for more than 3 hours, or a pH less than
7.25 with Paco, greater than 60 for more than 6 hours.®' Cannulation site is affected
by the stage of pregnancy. If the uterus fundus is at the level of the umbilicus femoral
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cannulation may be difficult.*" Therefore, the preferred cannulation method is a single
dual lumen catheter in the right internal jugal vein; however, their smaller size may not
match adequate flow needs due to the increased cardiac output of pregnancy. Once
initiated, the management of the ECMO circuit and weaning should follow ELSO pro-
tocols.®! However, if the patient were to give birth on ECMO there is an increased risk
of hemorrhage. Therefore, an ECMO strategy without anticoagulation could be
considered as some reports have shown it to be safe.563

Fetal Monitoring

Fetal monitoring should be viewed as yet another measure of maternal hemody-
namics. Fetal monitoring provides a noninvasive means of ensuring placental perfu-
sion, as well as serving as a proxy for fetal oxygenation and acid-base status.®*
The key drivers to ensuring adequate placental perfusion are maternal hemodynamic
stability, maternal oxygenation, volume status, and acid-base status.*'-¢%:¢ There are
little data to guide on the use of fetal monitoring in the critically ill pregnant patient; as
such, a multidisciplinary team including MFM/high-risk obstetrics, critical care, neona-
tology, and nursing should be used to determine the frequency, duration, and location
of monitoring. Many variables are considered in making the decision to perform fetal
monitoring; however, gestational age and maternal acuity should be atop the list.®”

The term “fetal viability” is often used when considering initiating fetal monitoring. At
most centers, 22 weeks is the lowest threshold to consider a fetus viable, with most
centers not recommending neonatal intervention until 24 weeks. The decision to
initiate fetal monitoring should be based on balancing the family’s expectation/desires
for neonatal outcomes and the clinical situation.®® As such, fetal monitoring should not
be performed until a joint neonatology/MFM consultation has occurred. With ad-
vances in neonatal care and improved access to neonatal ICU, neonatal survival rates
have progressively improved over time in the 22-24-week periviable period.®®

In the critically ill previable parturient, fetal heart auscultation at daily to weekly in-
tervals is appropriate to confirm the pregnancy remains present; however, before
viability, management plans should not deviate because of fetal status. Once the fetus
is viable, fetal monitoring should be used to not only assure fetal health but also as yet
another hemodynamic parameter to ensure placental perfusion.®® The frequency of
fetal monitoring needs to be individualized, and flexible, based on maternal acuity
and decompensation. Recognizing practice vary by institution, a minimum of daily
monitoring is recommended for the critically ill. Often, until maternal stability has
been established or in the mechanically ventilated or ECMO patient, continuous moni-
toring is recommended.®”

Timing of Delivery

The decision to proceed with delivery in the critically ill parturient needs to be balanced
with (1) potential benefit toward maternal status and (2) risk of prematurity. In the
setting of reassuring fetal monitoring and maternal stability, delivery is seldom recom-
mended. In cases whereby ventilation cannot be optimized, consideration for delivery
is appropriate to improve respiratory mechanics.”® Decision making around delivery
needs to include critical care medicine, neonatology, MFM, and obstetrics anesthesia.
Delivery location should be prioritized to a labor and delivery suite; however, if delivery
in the critical care setting is needed, multidisciplinary advanced planning is critical to
ensure all resources are available for both the mother and neonate. In our practice, de-
livery in the ICU should be limited to perimortem cesarean delivery or whereby
maternal/fetal status does not allow for any delay. Therefore, while in the ICU prepa-
rations should be made for imminent delivery in case of emergency (Box 1).
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Box 1
Recommended obstetric and neonatal supplies for delivery in adult ICU

Maternal
Cesarean Delivery Kit
Vaginal Delivery Kit (if plan to deliver in ICU)
Uterotonic Medications? (Pitocin, Misoprostol, Methylergometrine)
Uterine Balloon?

Neonatal
Baby Warmer
Neonatal Code Cart
Oxygen Blender
Neonatal Transport Isolette

@ Available to treat unexpected postpartum hemorrhage

As mentioned above, any parturient with a viable fetus should receive a course of
glucocorticoids for fetal lung maturity if critical status presents before 34 weeks gesta-
tion.”! Based on expert opinion from the current pandemic, the following should be
considered in terms of timing of delivery. From the point of viability to 31w6d, delivery
should be reserved for cases whereby maternal status continues to rapidly deteriorate
or when fetus status is nonreassuring despite interventions. Beyond 32 weeks, deliv-
ery should be strongly considered in cases requiring mechanical ventilation or ECMO,
after a course of glucocorticoids for fetal lung maturity. If maternal status deteriorates
beyond 34 weeks, delivery is recommended.®” It is important to note that mode of de-
livery (cesarean vs induction of labor) should be determined by standard obstetrics
principles if both maternal and fetus status allow.%:57:70

Maternal cardiac arrest should prompt decision for urgent (less than 5 minutes) peri-
mortem cesarean delivery. A perimortem cesarean delivery should be performed
wherever the arrest occurred; as such, preparing for delivery in the critical care setting
is highly recommended. This delivery is performed to maximize maternal resuscitative
efforts, most notably, improving cardiac return by decompressing the inferior vena
cava of the gravid uterus allowing for more effective CPR.”?

Postpartum

Despite delivery occurring, pregnancy physiology continues for many weeks post-
partum.® Irrespective of gestational age at the time of delivery, there is a physiologic
autotransfusion from the utero-placental unit into maternal circulation resulting in
increased visceral perfusion and flow. This autotransfusion results in increased pulmo-
nary pressures and the resultant increased risk of pulmonary edema.®’® In addition,
an increase in catecholamines and fluid shifts during the postpartum period make
the lungs particularly vulnerable to capillary leak.”®

The other significant consideration during the postpartum state is the increased risk
of VTE. The increased thrombogenic state continues for up to 12 weeks postpartum,
with the first 6 weeks carrying the highest risk of thromboembolism.”* With the added
risk associated with severe COVID-19, the postpartum critically ill patient should be
considered high risk for thromboembolism and appropriate prophylaxis should be
administered. As mentioned earlier, adjusted risk-based prophylactic dosing is rec-
ommended in critically ill patients, this recommendation still holds true for the post-
partum patient.®67°
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Lastly, lactation issues often arise in critically ill postpartum patients, and COVID-19
is no exception. The benefits of breastfeeding are well established, and every effort
should be made to support this activity if it is consistent with the patient’s wishes.
In addition to the well-known benefits of breastfeeding, breast milk from postpartum
patients with COVID-19 has been shown to contain both anti-SARS-CoV-2 IgA and
IgG, providing passive immunity to the vulnerable newborn.”® Consultation with
MFM, lactation, pharmacy, and neonatology should occur to confirm medication
compatibility with breastfeeding. Providing assistance with pumping or hand expres-
sion of milk by nursing staff, lactation, or family is critical to ensure adequate milk pro-
duction and continue supply.””

SUMMARY

The pregnant patient is at increased risk for severe COVID-19 disease. Although there
are limited data, management should focus on the early identification of critically ill pa-
tient for triage to the ICU. Standard therapy includes medical management with ste-
roids and maintenance of an oxygenation saturation of at least 95%. The
deteriorating patient requires special consideration with the application of therapies
such as proning, sedation/analgesia, paralysis, and VV-ECMO. Furthermore, partic-
ular attention to fetal monitoring, timing of delivery, and preparation for postpartum is-
sues are essential.
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