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Abstract
Objective: To provide clinical management guidelines for novel coronavirus (COVID-19)
in pregnancy.
Methods: On February 5, 2020, a multidisciplinary teleconference comprising Chinese
physicians and researchers was held and medical management strategies of COVID-19
infection in pregnancy were discussed.
Results: Ten key recommendations were provided for the management of COVID-19
infections in pregnancy.
Conclusion: Currently, there is no clear evidence regarding optimal delivery timing, the
safety of vaginal delivery, or whether cesarean delivery prevents vertical transmission at
the time of delivery; therefore, route of delivery and delivery timing should be individualized based on obstetrical indications and maternal–fetal status.
KEYWORDS

COVID-19; Expert consensus; Management guidelines; Neonates; Pregnant women

1 | INTRODUCTION
In late December 2019, multiple unexplained pneumonia cases

Chinese health officials continue to regularly update diagnosis
and treatment protocols and educate and update the public and
front-line healthcare providers.7 China developed the 5th edition of

appeared in Wuhan City, Hubei Province, China. On January 12, 2020,

the National Health and Medical Commission Diagnostic Standard

WHO officially named this virus “2019 New Coronavirus (2019-

with suspected or probable COVID-19 infection in response to this

nCoV)”,1 now named COVID-19. As of 10:00Am CET on February 24,

recent epidemic.8 On February 5, 2020, a multidisciplinary tele-

2020, WHO recorded a total of 79 331 confirmed cases globally:

conference comprising maternal–fetal medicine and other experts

China had 77 262 confirmed cases and outside of China there were

in or from China and the USA was held to discuss recommenda-

2069 cases (www.who.int). Confirmed cases of COVID-19 infection

tions specific to the management of pregnant patients. From this

were also found in Southeast Asia, Europe, North America, and else-

meeting come the recommendations discussed below (Fig. 1). These

where, attracting worldwide attention.

recommendations are likely to evolve as the course of this novel

Other coronaviruses, such as severe acute respiratory syndrome

disease unfolds.

coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-CoV) have caused more than 10 000 infected patients
worldwide. The mortality rate of MERS-CoV infection approaches

2 | ISOLATION AND SCREENING

37%.2–5 The mortality rate of SARS-CoV infection is 10% in the general population and as high as 25% in pregnant women.6 China has

Women with symptoms suggestive of COVID-19 should be immedi-

adopted infection control measures to isolate exposed people and

ately isolated in a single room for screening, and movement of the

suspected cases in accordance with international standards.

patient throughout the facility should be limited. Confirmed cases

|
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3

Pregnant women and newborns with COVID-19 symptoms should go to designated clinicsic

Suspected COVID-19 infection

Two consecutive pathogenic tests
with negative results
(sampling time at least 1 day apart)

Recommend isolation or isolation with
negative pressure room; complete etiological
examination of the case

Etiology test with positive result

Excluded COVID-19 infection

Termination of isolation;
Routine antenatal examination at
obstetric clinics

Confirmed COVID-19 infection

Recommend negative pressure
isolation or isolation ward for
routine antenatal examination
and childbirth

Critical patient
transferred to ICU
negative pressure
isolation ward

Multidisciplinary team discuss timing
of termination of pregnancy, delivery
methods, anesthesia methods

Recovery from COVID-19

Newborns should be isolated for 14 days
and closely monitored for COVID-19
infection; breastfeeding is not
recommended during isolation

F I G U R E 1 Flowchart of consultation process for pregnant women with suspected COVID-19 infection. [Colour figure can be viewed at
wileyonlinelibrary.com]

should be treated in a negative pressure room or isolation ward.

1. Even while screening, provide supportive care: ensure adequate

Women with signs of critical illness should be immediately trans-

rest and sleep; ensure enough caloric intake; provide supple-

ferred to an intensive or critical care unit with negative pressure or

mental oxygen or respiratory support as needed; and maintain

equivalent.8 Hospitals should establish a dedicated negative pressure
operating room for pregnant women who must deliver with confirmed COVID-19 infection, and a dedicated neonatal negative pres-

fluid and electrolyte balance.
2. Initiate broad-spectrum antimicrobial therapy to cover communityacquired pneumonia while initiating the diagnostic work-up.

sure isolation room for newborns should be established. Ideally, these

3. In an effort to reduce a rising number of deaths due to severe

rooms will be close to one another, to limit traffic and movement of

COVID-19 disease, Chinese health officials have begun to rec-

persons under investigation (PUI) or women and infants with known

ommend starting antiretroviral agents even though there is little

infection. Visitation may also need to be limited, as close familial

empirical data supporting their efficacy. These may include:

contacts may still be within the window in which they are infectious

(a) Alpha-interferon inhalation (5 million U each time for adults,

but asymptomatic.

add 2 mL of sterile water for injection, twice per day). The
use of this drug in early pregnancy has the risk of hindering

3 | INITIAL TREATMENT AND
DIAGNOSTIC CONFIRMATION

fetal growth and development and fully informed oral consent
should be obtained.9
(b) Lopinavir/ritonavir (200 mg/50 mg, per capsule) two capsules,
twice per day. Lopinavir/ritonavir has been used in the treat-

It is critical to distinguish COVID-19 from the following infectious and

ment of pregnancy with HIV and the data show no significant

non-infectious diseases, and to continue to pay close attention to and

teratogenicity10; the concentration in breast milk is very low,

appropriately treat patients with other infections (Table 1). There is

and no lopinavir/ritonavir is detected in breastfed infants.11–14

currently no clear evidence of definitive treatment for COVID-19, and

The use of antiretroviral medications has not been recommended

the mainstay of treatment is supportive care.

worldwide, and providers should consider the most up-to-date

4
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TABLE 1

Differential diagnosis of acute severe respiratory distress.

women be admitted and isolated in an intensive care or critical care
unit with negative pressure rooms. Pregnant women may have better

Category

Examples

Viral pneumonia

Influenza, parainfluenza, adenovirus, respiratory
syncytial virus, SARS, MERS

regardless of the mother's respiratory status.

Bacterial
pneumonia

Mycobacterium pneumococcus, Streptococcus
pneumoniae, aspiration pneumonia

1. Antimicrobial coverage: for pregnant women with suspected or

Non-infectious
lung disease

Vasculitis, dermatomyositis, cardiogenetic pulmonary edema, cardiac disease

Abbreviations: MERS, Middle East respiratory syndrome; SARS, severe
acute respiratory syndrome.

uteroplacental oxygenation while lying in a lateral-decubitus position,

confirmed secondary bacterial infections, antibacterial treatment
should be initiated to ensure broad-spectrum coverage. Antibiotics
should be tailored to drug sensitivity results.27 In patients with
localized abscess, adequate drainage is required at the same
time to ensure healing.28
2. Fluid management: critically ill patients without shock should be

recommendations for the use of specific agents in accordance with

treated with conservative fluid management measures29; when

international and local guidelines.

septic shock occurs, volume resuscitation and norepinephrine are

4. Monitor clinically: closely monitor vital signs and oxygen saturation; perform arterial blood gas analysis and review chest

used to maintain mean arterial blood pressure (MAP) at 60 mm Hg
or above.28

imaging as needed; monitor complete blood count, compressive

3. Oxygenation: most pregnant women require an SpO2 of 95% and

metabolic panel, C-reactive protein, and other biochemical indi-

above to maintain adequate fetal oxygenation.30,31 Oxygen should

cators of end-organ function and coagulation status.

be given immediately to prevent hypoxemia and reduce the work of

5. Identify the pathogen: ensure adequate supplies and measures are
in place to collect all necessary samples for pathogen testing.

breathing and respiratory failure or arrest.32 Oxygen may be given via
high-flow or non-rebreather mask, according to the patient's clinical
condition. Humidification therapy devices, non-invasive ventilation

4 | DIAGNOSTIC IMAGING

(NIV), or endotracheal intubation may be necessary.33–36 In recent
years, clinically, the use of extracorporeal membrane lung oxygenation technology (ECMO) has been indicated to reduce the death of

Chest imaging is critical for the complete evaluation of COVID-19

patients with pulmonary infection,37–40 but its use during pregnancy

infection and should not be withheld in pregnant women. Both

should be limited and less invasive therapy initiated early, with the

X-ray and computed tomography (CT) use radiation. Impact on the

aim of preventing and treating severe respiratory complications.36

fetus is related to the gestational age at the time of the examination
8

4. Severe acute renal failure due to sepsis: hemodialysis may be

and the dose of radiation exposure. Routine diagnostic imaging

required should severe sepsis lead to renal failure, and should elec-

doses are much lower than 1 Gy, the threshold for early embry-

trolyte imbalances be so impaired that they are life-threatening and

onic injury.15, 16 There have been no reports of fetal malformations,

unresponsive to conservative management.

restricted growth, or miscarriage at exposures below 50 mGy.17 The
minimum radiation dose associated with developmental delay is
above 610 mGy.18–21
According to data cited in clinical guidelines from the American
College of Radiology22 and the American College of Obstetrics and
Gynecology,23 when pregnant women undergo a single chest X-ray
examination, the fetus will receive a radiation dose of 0.0005–0.01 mGy.

6 | PERINATAL CARE CONSIDERATIONS
6.1 | Fetal monitoring
Electronic fetal heart rate monitoring and/or ultrasound should be

CT is associated with a fetal radiation dose of 0.01–0.66 mGy.16 During

used to evaluate the fetal status dependent upon the gestational age.

the CT examination, intravenous iodine contrast agent can enter the

Doppler assessment for the presence of fetal heart tones will suffice

fetal circulation and amniotic fluid through the placenta, but animal

in the previable period. More advanced monitoring is recommended

studies have shown that it has no teratogenic or mutagenic effects.24–26

once the fetus reaches viability. Routine diagnostic procedures such as

Due to a favorable risk–benefit ratio, X-ray and CT should be used

amniocentesis are not recommended in mothers with active infection.

for pregnant women as clinically necessary, with informed consent

Should amniocentesis be considered as part of a diagnostic work-up

obtained. Abdominal shielding and limiting exposure times to the min-

(such as evaluation for intra-amniotic inflammation and infection), the

imum necessary may reduce the total fetal radiation dose.

risks and benefits of such procedures should be discussed with the
patient and appropriate informed consent obtained.

5 | MANAGEMENT OF CONFIRMED CASES

6.2 | Delivery timing

While the actual clinical course in pregnancy with COVID-19 is still

COVID-19 infection alone is not an indication for pregnancy

being elucidated, it is recommended that symptomatic pregnant

termination, and decisions regarding delivery timing must be

|
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TABLE 2

5

Summary of management recommendations

No.

Recommendations

Quality

Importance

1

Medical centers should standardize screening, admission, and management of all pregnant women
infected with COVID-19. Management should be coordinated in accordance with local, federal,
and international guidelines; the public should be informed about the risks of adverse pregnancy
outcomes

Moderate

Critical

2

All pregnant women should be asked whether they have a history of travel to endemic areas or
contact with others confirmed to have COVID-19 and should be screened for clinical manifestations
of COVID-19 pneumonia

High

Critical

3

Pregnant women with suspected COVID-19 infection should undergo lung imaging examinations
(CXR, CT) and diagnostic testing for COVID-19 as soon as possible

High

Critical

4

Pregnant women who have a suspected or confirmed COVID-19 infection should be encouraged to
report symptoms immediately. They should be screened promptly by qualified medical personnel
and directed to present to the appropriate hospital if clinically required. Hospitals with isolation
rooms or negative pressure wards should preferentially admit these patients into those units rather
than have the patient triaged and transferred between multiple clinics and facilities

High

Critical

5

For pregnant women with confirmed COVID-19 infection, routine antenatal examination delivery
should be carried out in a negative pressure isolation ward whenever possible, and the medical staff
who take care of these women should wear protective clothing, N95 masks, goggles, and gloves
before contact with the patients

Low

Critical

6

The timing of childbirth should be individualized. Timing should be based on maternal and fetal wellbeing, gestational age, and other concomitant conditions, not solely because the pregnant patient is
infected. The mode of delivery should be based on routine obstetrical indications, allowing vaginal
delivery when possible and reserving cesarean delivery for when obstetrically necessary

Low

Important

7

In pregnant women with COVID-19 infection who need a cesarean delivery, it is reasonable to
consider regional analgesia. If the maternal respiratory condition appears to be rapidly deteriorating,
general endotracheal anesthesia may be safer; multidisciplinary planning with the anesthesiology
team is recommended

Very low

Important

8

It is currently uncertain whether there is vertical transmission from mother to fetus, but limited
cases have shown no evidence of vertical transmission in patients with COVID-19 infection in
late-trimester pregnancy. Neonates should be isolated for at least 14 d. During this period, direct
breastfeeding is not recommended. It is recommended that mothers pump milk regularly to ensure
lactation. Breastfeeding may not be safe until COVID-19 is ruled out or until both mother and neonate clear the virus. Multidisciplinary team management with neonatologists is recommended for
newborns of mothers with COVID-19 pneumonia

Low

Important

9

It is recommended that obstetricians, neonatologists, anesthesiologists, critical care medical specialists, and other medical professionals jointly manage pregnant women with COVID-19 pneumonia
and strictly prevent cross-infection. Medical staff caring for these patients must monitor themselves
daily for clinical manifestations such as fever and cough. If COVID-19 infection pneumonia occurs,
medical staff should also be treated in isolation wards

Low

Important

10

All staff engaged in obstetrics should receive training for COVID-19 infection control

High

Critical

Note: The quality and importance of evidence reported in this paper has been adapted from the quality and importance of evidence criteria described in the
Canadian Task Force on Preventive Health Care (https://canadiantaskforce.ca/wp-content/uploads/2016/12/procedural-manual-en_2014_Archived.pdf).

individualized. In most cases, the improvement of the mother's

with severe COVID-19 infection at 26–33+6 weeks of gestation, the

condition will improve the fetal status. Ideally, if women can be

safety of the mother and fetus should be taken into account. At a

successfully treated, pregnancies should be allowed to continue

gestational age of 34 weeks or above, the fetus likely has a high

to term. Conversely, if a pregnant woman is critically ill, her clini-

intact survival rate and late preterm delivery may be considered.

cal deterioration may lead to intrauterine fetal demise or loss of

Before any preterm delivery, antenatal corticosteroids and mag-

both mother and infant. In such circumstances, early delivery may

nesium sulfate for neuroprotection should be given to any mother

be warranted. The indications for early delivery depend upon:

with a potentially viable fetus. The risk of vertical transmission dur-

the mother's clinical status; gestational age; and fetal well-being.

ing peak infection and while symptoms are very acute is unknown,

Pregnant women who are critically ill due to COVID-19 infection in

and maternal antibody production and passive immunity may not

the previable period (which varies regionally, generally <26 weeks

yet have had time to develop. Therefore, early delivery should be

in China, <23–24 weeks in the USA) may require early delivery as a

recommended only as the risk–benefit ratio to the individual mother

life-saving measure, despite a high risk of neonatal death. In women

and fetus demands intervention.
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6.3 | Mode of delivery
Delivery should be performed in a negative pressure isolation ward
whenever possible. Movement between the patient's antepartum

close contact with others, reduce participation in large-scale
public events, dinners, and other places with large crowds.
2. Be proactive: stay abreast of the latest recommendations regarding
COVID-19 infection.

treatment room and dedicated operating room should be limited, and

3. Those with suspected symptoms should seek medical treatment

the patient should wear a surgical mask outside isolation rooms. The

and follow all recommendations regarding treatment and contact

mode of delivery should be based on the usual obstetric indications,

isolation in accordance with their doctor's advice.

as there is no clear benefit of delivery via cesarean in women with
COVID-19 infection. Regional epidural anesthesia or general anesthesia can be used for delivery in pregnant women with COVID-19 pneu-

7 | CONCLUSION

monia, and the decision about mode of analgesia should be discussed
with the anesthesiology team. If intubation is required due to poor

Recommendations for managing pregnant women and neonates born

maternal status, general endotracheal anesthesia should be used for

to mothers with suspected or confirmed COVID-19 infection are sum-

cesarean delivery.

marized in Table 2.

6.4 | Placental disposal
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The placenta of pregnant women with COVID-19 infection should
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be treated as biohazardous waste; when the placental tissue sample

Belfort for essential revision of this manuscript.

needs to be tested, it should be disposed of according to local and
national regulations.

6.5 | Neonatal care
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DC and HY initiated the study; DC wrote the draft based on expert
advice for all authors in this manuscript.

Delayed cord-clamping for neonates born to pregnant women infected
with COVID-19 is not recommended and the neonate should be
cleaned and dried immediately. Previous, limited data on pregnant
women with SARS-CoV infection have shown a low probability of ver-
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tical transmission from mother to fetus.41, 42 A single case of COVID-19
has been reported in a neonate at 30 hours of life. Therefore, newborns
of mothers with suspected or diagnosed COVID-19 infection should
be isolated for 14 days after birth and closely monitored for clinical
manifestations of infection. The mother and newborn may need to be
isolated separately until both are cleared, pending further clinical outcome data. Strict hand hygiene should be maintained, and the breasts
should be cleaned before pumping. At present, it is uncertain whether
the COVID-19 virus exists in breast milk, and breastfeeding is not recommended. Once cleared to breastfeed, there should be no adjustment
of medications. Women should pump regularly to ensure lactation, and
supportive psychological care should be provided as needed.

6.6 | Personal protection and prevention strategies
Pregnant women are uniquely susceptible to severe disease in the
setting of viral infections. At present, there are no effective drugs or
preventive vaccines available targeting COVID-19. Personal protection and patient isolation are key to controlling further infection and
viral spread.43, 44 We recommend the following advice to all patients
who live in endemic areas:
1. Always maintain good personal hygiene habits. Wash hands with
soap and water; medical staff should wear masks. Non-infected
patients should follow local guidance on mask-wearing. Avoid

REFERENCES
1. World Health Organization. Novel coronavirus-China [WHO website]. 2020. http://www.who.int/csr/don/12-January-2020-novelcoronavirus-china/en/. Accessed March 18, 2020.
2. Ksiazek TG, Erdman D, Goldsmith CS, et al. A novel coronavirus
associated with severe acute respiratory syndrome. N Engl J Med.
2003;348:1953–1966.
3. Zaki AM, van Boheemen S, Bestebroer TM, et al. Isolation of a novel
coronavirus from a man with pneumonia in Saudi Arabia. N Engl J Med.
2012;367:1814–1820.
4. World Health Organization. Summary of probable SARS cases with
onset of illness from 1 November 2002 to 31 July 2003[WHO
website].
2004.
https://www.who.int/csr/sars/country/table
2004_04_21/en/. Accessed March 18, 2020.
5. World Health Organization. Middle East respiratory syndrome coronavirus (MERS-CoV) [WHO website]. 2019. http://www.who.int/
emergencies/mers-cov/en/. Accessed March 18, 2020.
6. Wong SF, Chow KM, Leung TN, et al. Pregnancy and perinatal outcomes of women with severe acute respiratory syndrome. Am J
Obstet Gynecol. 2004;191:292–297.
7. Chen NS, Zhou M, Dong X, et al. Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in
Wuhan, China: A descriptive study. Lancet. 2020;395:809–815.
8. Diagnosis and treatment guideline for COVID-19 infection(trial version
6) [in Chinese]. National Health Commission of the People's Republic of
China website. http://www.nhc.gov.cn. Accessed March 18, 2020.
9. Atwell TD, Lteif AN, Brown DL, et al. Neonatal thyroid function after
administration of IV iodinated contrast agent to 21 pregnant patients.
AJR Am J Roentgenol. 2008;191:268–271.

Chen eT AL.

10. Baines KJ, Rampersaud AM, Hillier DM, et al. Antiviral inflammation
during early pregnancy reduces placental and fetal growth trajectories. J Immunol. 2020;204:694–706.
11. Pasley MV, Martinez M, Hermes A, et al. Safety and efficacy of
lopinavir/ritonavir during pregnancy: A systematic review. AIDS Rev.
2013;15:38–48.
12. Corbett AH, Kayira D, White NR, et al. Antiretroviral pharmacokinetics in mothers and breastfeeding infants from 6 to 24 weeks postpartum: Results of the BAN Study. Antivir Ther. 2014;19:587–595.
13. Waitt CJ, Garner P, Bonnett LJ, et al. Is infant exposure to antiretroviral drugs during breastfeeding quantitatively important? A systematic
review and meta-analysis of pharmacokinetic studies. J Antimicrob
Chemother. 2015;70:1928–1941.
14. Rogan SC, Beigi RH. Treatment of viral infections during pregnancy.
Clin Perinatol. 2019;46:235–256.
15. Committee Opinion No. 723: Guidelines for diagnostic imaging during
pregnancy and lactation. Obstet Gynecol. 2017;130:e210–210e216.
16. American College of Radiology. ACR-SPR practice parameter for
imaging pregnant or potentially pregnant adolescents and women
with ionizing radiation [American College of Radiology website].
2020. https://www.acr.org/-/media/ACR/Files/Practice-Parameters/
Pregnant-Pts.pdf. Accessed March 18, 2020.
17. Tremblay E, Thérasse E, Thomassin-Naggara I, et al. Quality initiatives:
Guidelines for use of medical imaging during pregnancy and lactation.
Radiographics. 2012;32:897–911.
18. Gjelsteen AC, Ching BH, Meyermann MW, et al. CT, MRI, PET, PET/
CT, and ultrasound in the evaluation of obstetric and gynecologic
patients. Surg Clin North Am. 2008;88:361–390, Vii.
19. Patel SJ, Reede DL, Katz DS, et al. Imaging the pregnant patient for
nonobstetric conditions: Algorithms and radiation dose considerations. Radiographics. 2007;27:1705–1722.
20. Gadopentetate: Drugs and lactation database (LactMed). 2015.
https://www.ncbi.nlm.nih.gov/books/NBK501398/. Accessed March
18, 2020.
21. Blot WJ, Miller RW. Mental retardation following in utero exposure to the atomic bombs of Hiroshima and Nagasaki. Radiology.
1973;106:617–619.
22. American College of Radiology. ACR-SPR practice parameter for
imaging pregnant or potentially pregnant adolescents and women
with ionizing radiation. Resolution 39, 2018. https://www.acr.org/-/
media/ACR/Files/Practice-Parameters/Pregnant-Pts.pdf. Accessed
March 18, 2020.
23. Obstet Gynecol. Guidelines for diagnostic imaging during pregnancy
and lactation. Committee Opinion No. 723. American College of
Obstetricians and Gynecologists. 2017;130:e210–6.
24. Miller RW. Discussion: Severe mental retardation and cancer among
atomic bomb survivors exposed in utero. Teratology. 1999;59:234–235.
25. Kanal E, Barkovich AJ, Bell C, et al. ACR guidance document on MR
safe practices: 2013. J Magn Reson Imaging. 2013;37:501–530.
26. Webb JA, Thomsen HS, Morcos SK. The use of iodinated and gadolinium contrast media during pregnancy and lactation. Eur Radiol.
2005;15:1234–1240.
27. Ghazi SMA, Ogungbenro K, Kosmidis C, et al. The effect of venovenous ECMO on the pharmacokinetics of Ritonavir, Darunavir,
Tenofovir and Lamivudine. J Crit Care. 2017;40:113–118.

|

7

28. Rhodes A, Evans LE, Alhazzani W, et al. Surviving sepsis campaign:
International Guidelines for Management of Sepsis and Septic Shock:
2016. Intensive Care Med. 2017;43:304–377.
29. Plante LA, Pacheco LD, Louis JM. SMFM Consult Series # 47:
Sepsis during pregnancy and the puerperium. Am J Obstet Gynecol.
2019;220:B2–2B10.
30. Schultz MJ, Dunser MW, Dondorp AM, et al. Current challenges in the
management of sepsis in ICUs in resource-poor settings and suggestions for the future. Intensive Care Med. 2017;43:612–624.
31. Røsjø H, Varpula M, Hagve TA, et al. Circulating high sensitivity troponin T in severe sepsis and septic shock: Distribution, associated
factors, and relation to outcome. Intensive Care Med. 2011;37:77–85.
32. Bhatia PK, Biyani G, Mohammed S, et al. Acute respiratory failure and
mechanical ventilation in pregnant patient: A narrative review of literature. J Anaesthesiol Clin Pharmacol. 2016;32:431–439.
33. World Health Organization. Clinical management of severe acute
respiratory infection when novel coronavirus (nCoV) infection is
suspected [WHO website]. 2020. https://www.who.int/publicatio
ns-detai l/clini cal-manag ement-of-severe-acute-respi ratory-infec tion-when-novel-coron avirus-(ncov)-infec tion-is-suspe cted.
Accessed March 18, 2020.
34. Ou X, Hua Y, Liu J, et al. Effect of high-flow nasal cannula oxygen therapy in adults with acute hypoxemic respiratory failure: A meta-analysis
of randomized controlled trials. CMAJ. 2017;189:E260–260E267.
35. Lee MK, Choi J, Park B, et al. High flow nasal cannulae oxygen therapy in acute-moderate hypercapnic respiratory failure. Clin Respir J.
2018;12:2046–2056.
36. Rochwerg B, Brochard L, Elliott MW, et al. Official ERS/ATS clinical
practice guidelines: Noninvasive ventilation for acute respiratory failure. Eur Respir J. 2017;50.
37. Alshahrani MS, Sindi A, Alshamsi F, et al. Extracorporeal membrane
oxygenation for severe Middle East respiratory syndrome coronavirus. Ann Intensive Care. 2018;8:3.
38. Liu C, Sun W, Wang C, et al. Delivery during extracorporeal membrane
oxygenation (ECMO) support of pregnant woman with severe respiratory distress syndrome caused by influenza: A case report and review
of the literature. J Matern Fetal Neonatal Med. 2019;32:2570–2574.
39. ELSO Guidelines for Adult Respiratory Failure v1.4[EB/OL]. (201708)[2020-01-25]. https://www.elso.org/Portals/0/ELSO%20Guidelin
es%20For%20Adult%20Respiratory%20Failure%201_4.pdf.
40. Maxwell C, McGeer A, Tai KFY, et al. No. 225-Management guidelines
for obstetric patients and neonates born to mothers with suspected
or probable severe acute respiratory syndrome (SARS). J Obstet
Gynaecol Can. 2017;39:e130–130e137.
41. Madinger NE, Greenspoon JS, Ellrodt AG. Pneumonia during pregnancy: Has modern technology improved maternal and fetal outcome? Am J Obstet Gynecol. 1989;161:657–662.
42. Wong SF, Chow KM, de Swiet M. Severe acute respiratory syndrome
and pregnancy. BJOG. 2003;110:641–642.
43. Li LJ, Ren H. Infectious Diseases, 9th edn [in Chinese]. Beijing, China:
People's Medical Publishing House; 2018:132–137.
44. National Health Commission of the People's Republic of China. No.
1 Notice of 2020[in Chinese]. http://www.nhc.gov.cn/xcs/zheng
cwj/20200 1/44a3b 8245e 8049d 2837a 4f275 29cd3 86.shtml.
Accessed March 18, 2020.

