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Introduction

The year 2020 has been dramatically revolutionized by 
the global spread of a viral pandemic caused by a novel 
coronavirus [named severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) for its similarity to the 
coronavirus which caused SARS epidemic in 2003], with 
the infamously well-known feral consequences. At the time 
we are writing, more than 1,300,000 people have died from 
coronavirus disease 2019 (COVID-19) worldwide and circa 

16 million of people are currently infected (1).
It has been clear since the beginning of the outbreak that 

severe forms of the disease could dramatically affect also 
young patients without comorbidities, including pregnant 
women (2,3). Pneumonia, which represents the main 
complication of COVID-19, represents the most important 
non-obstetric infection in pregnancy, being a significant 
cause of morbidity and mortality (4). A quarter of the cases 
of pneumonia in pregnancy needs intensive care treatment 
with mechanical ventilation (5), and the most frequent 
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complications which can occur are premature rupture of 
the membranes (PROM), intrauterine growth restriction 
(IUGR), preterm labor, intrauterine and neonatal death 
can occur (6,7). The existing literature on SARS-CoV-2 
infection in pregnancy shows similar symptoms for 
pregnant and non-pregnant patients: common symptoms 
included fever and cough, whereas less common symptoms 
were myalgia, malaise, sore throat, diarrhea, and shortness 
of breath (8). Intrauterine vertical transmission has been 
excluded (9). At present, there is no evidence of an increased 
risk of abortion in relation to COVID-19, nonetheless the 
infection is reported to be associated with a relatively higher 
rate of preterm birth, preeclampsia, caesarean section, and 
perinatal death (10).

An intense debate has opened on therapeutic possibilities 
for COVID-19 infection in pregnancy. Management of the 
disease is essentially driven by the symptoms. Asymptomatic 
or pauci-symptomatic women do not require inpatient care 
or medications, and simply need monitoring of respiratory 
function for up to 2 weeks for evidence of deterioration. 
Antiviral treatments such as remdesivir and medications 
such as hydroxychloroquine and azithromycin have been 
used but their use is currently not recommended (11). 
Given the hyperactive inflammatory effects of SARS-
CoV-2, agents that modulate the immune response are 
being explored as adjunctive treatments for the management 
of moderate to critical illness (12). These agents include 
human blood-derived products from individuals who have 
recovered from the infection, such as convalescent plasma 
and hyperimmune immunoglobulin products. This narrative 
review is focused on the current evidence of the clinical use 
of convalescent plasma during pregnancy. We present the 
following article in accordance with the Narrative Review 
reporting checklist (available at http://dx.doi.org/10.21037/
aob-2020-cp-02).

Search methods

For this narrative review we analyzed the medical literature 
for published articles on the use of convalescent plasma 
in pregnant women with SARS-CoV-2 infection. The 
Medline and PubMed electronic database was searched for 
publications during the period January 2020 to November 
2020 using English language as a restriction. The 
Medical Subject Heading and keywords used were: “novel 
coronavirus disease”, “COVID-19”, “SARS-CoV-2”, “acute 
respiratory distress syndrome”, “pregnancy”, “pregnant 
women”, “delivery”, “fetal”, “neonatal”, “obstetric”, 

“maternal”, “convalescent plasma”, “hyperimmune plasma”, 
“hyperimmune serum”. We also screened the reference lists 
of the most relevant review articles for additional studies 
not captured in our initial literature search.

Use of convalescent plasma during pregnancy

The clinical course of COVID-19 infection during 
pregnancy shows no substantial differences with the general 
population as observed in the limited available studies (3,13). 
However, some studies have shown a worse clinical course 
in pregnant women (14,15). In a living systematic review 
by Allotey and colleagues (16) on maternal and perinatal 
outcomes of COVID-19 and pregnancy, increased maternal 
age (>35 years), obesity, hypertension and pre-existing 
diabetes were associated with a severe COVID-19.

To date, there is limited data about the effectiveness of 
therapies used for COVID-19, particularly in pregnant 
women. Evidences show that convalescent plasma from 
patients who have recovered from viral infections was used 
as a treatment without the occurrence of severe adverse 
events in general population (17). The main obstacle to the 
use of convalescent plasma is its limited availability, which 
is closely linked to the presence of recovered donors and 
to collection procedures. Convalescent plasma was used in 
Guinea for Ebola virus disease in pregnant women, among 
which an increased risk of severe illness and death, with 
mortality rates from 74–100% has been demonstrated. Six 
over eight women who were treated survived and didn’t 
develop complications (18).

Pregnancy is not a contraindication to blood component 
transfusion. Regarding COVID-19 infection, literature 
reports six cases of pregnancies managed using convalescent 
plasma (19-24). In a single report, convalescent plasma 
was administered in a pregnant woman at 35+2 weeks 
of pregnancy with survival of the mother but fetal death 
for endouterine asphyxia (19). In three case reports, 
convalescent plasma therapy in association with antiviral 
drugs (remdesivir, lopinavir/ritonavir) successfully managed 
critically ill obstetric patients at very early gestational age 
(20,23,24). While in two of these cases neonatal outcome 
is unknown (20,24), in the remaining case it has been 
reported the birth of a full term growth restricted fetus (23).  
In another case report a pregnant patient at 24+2 weeks 
of gestation was treated with convalescent plasma without 
antiviral drugs, with a favorable outcome for both mother 
and fetus (21). We also report the case of a woman with 
a twin pregnancy at 36 weeks with COVID-19 and 
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pulmonary involvement, effectively treated with favipiravir 
and convalescent plasma after cesarean section (22). In some 
cases convalescent plasma has been used as a last resort to 
improve the survival rate (19,23), whereas in other cases the 
infusion occurred when the disease had not yet reached the 
peak of severity (20,21,24). All in all, although very limited, 
these data seem to suggest the safety and the potential 
beneficial effect of convalescent plasma for both maternal 
and fetal outcome during severe COVID-19 and deserve to 
be further explored in adequately powered trials.

While treating infected pregnant women it should always 
be kept in mind that there are two patients, mother and 
fetus. Maternal hypoxia causes placental vasoconstriction 
by reducing placental flow and fetal oxygenation. Despite 
limited human data, animal models suggest that acute 
maternal hypoxia causes adverse effects on the fetus. In the 
clinical practice, while treating pregnant women, the aim is 
to maintain oxygen saturation at least at 95% and oxygen 
partial pressure (PaO2) at least at 70 mmHg (25,26). The 
primary goal should be that a positive pregnant patient with 
COVID-19 remains asymptomatic or, if symptomatic, to 
avoid progression to ARDS. This is particularly important 
in the management of pregnancy between 23 and 32 weeks 
where an emergency delivery will induce severe prematurity 
in the infant. Pregnant women with COVID-19 critical 
disease show a high rate of preterm birth (2,10). In the 
available studies, when specified, the main indication 
for delivery was the maternal condition (1). In addition, 
delivery route was cesarean section for the majority of  
cases (3). The result is a high rate of preterm cesarean 
sections with all the related maternal known risks (27-29);  
therefore, it is not already known whether a cesarean 
section could affect the clinical course of the disease.

Conclusions

Currently, information about the use of convalescent plasma 
in pregnant patients with COVID-19 is limited to few case 
reports and concomitant use of other medications may 
confound the evaluation of plasma effectiveness. In addition, 
the perinatal outcome of some of pregnancies mentioned 
above is currently unknown. There are several randomized 
clinical ongoing trials regarding the use of convalescent 
plasma in patients with COVID-19, in many of which 
pregnancy is not considered as an exclusion criterion (30).

In conclusion, further studies on plasma administration 
during pregnancy should be carried out in order to 
demonstrate the effectiveness of plasma as a possible 

therapeutic option in critically ill COVID-19 patients, 
especially in a gestational age of severe prematurity, with the 
aim to prolong the course of pregnancy as long as possible.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Annals of Blood for the series 
“Convalescent Plasma”. The article has undergone external 
peer review.

Reporting Checklist: The authors have completed the 
Narrative Review reporting checklist. Available at http://
dx.doi.org/10.21037/aob-2020-cp-02

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/aob-2020-cp-02). The series “Convalescent 
Plasma” was commissioned by the editorial office without 
any funding or sponsorship. MF serves as an unpaid Guest 
Editor of the series and serves as an unpaid editorial board 
member of Annals of Blood from July 2020 to June 2022. 
The authors have no other conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 World Health Organization. Coronavirus disease 
(COVID-19) pandemic. Available online: https://www.
who.int/emergencies/diseases/novel-coronavirus-2019 

http://dx.doi.org/10.21037/aob-2020-cp-02
http://dx.doi.org/10.21037/aob-2020-cp-02
http://dx.doi.org/10.21037/aob-2020-cp-02
http://dx.doi.org/10.21037/aob-2020-cp-02
https://creativecommons.org/licenses/by-nc-nd/4.0/


Annals of Blood, 2021Page 4 of 5

© Annals of Blood. All rights reserved. Ann Blood 2021;6:14 | http://dx.doi.org/10.21037/aob-2020-cp-02

(Updated November 20, 2020; Accessed November 20, 
2020).

2.	 Dashraath P, Wong JLJ, Lim MXK, et al. Coronavirus 
disease 2019 (COVID-19) pandemic and pregnancy. Am J 
Obstet Gynecol 2020;222:521-31.

3.	 Pierce-Williams RAM, Burd J, Felder L, et al. Clinical 
course of severe and critical coronavirus disease 2019 in 
hospitalized pregnancies: a United States cohort study. Am 
J Obstet Gynecol MFM 2020;2:100134.

4.	 Stumpfe FM, Titzmann A, Schneider MO, et al. SARS-
CoV-2 Infection in Pregnancy - a Review of the Current 
Literature and Possible Impact on Maternal and Neonatal 
Outcome. Geburtshilfe Frauenheilkd 2020;80:380-90.

5.	 Madinger NE, Greenspoon JS, Ellrodt AG. Pneumonia 
during pregnancy: has modern technology improved 
maternal and fetal outcome? Am J Obstet Gynecol 
1989;161:657-62.

6.	 Benedetti TJ, Valle R, Ledger WJ. Antepartum pneumonia 
in pregnancy. Am J Obstet Gynecol 1982;144:413-7.

7.	 Berkowitz K, LaSala A. Risk factors associated with the 
increasing prevalence of pneumonia during pregnancy. Am 
J Obstet Gynecol 1990;163:981-5.

8.	 Novoa RH, Quintana W, Llancarí P, et al. Maternal 
clinical characteristics and perinatal outcomes among 
pregnant women with coronavirus disease 2019. A 
systematic review. Travel Med Infect Dis 2021;39:101919. 

9.	 Lopian M, Kashani-Ligumsky L, Czeiger S, et al. Safety 
of vaginal delivery in women infected with COVID-19. 
Pediatr Neonatol 2021;62:90-6.

10.	 Di Mascio D, Khalil A, Saccone G, et al. Outcome 
of coronavirus spectrum infections (SARS, MERS, 
COVID-19) during pregnancy: a systematic review and 
meta-analysis. Am J Obstet Gynecol MFM 2020;2:100107.

11.	 National Institute of Health. Coronavirus disease 2019 
(COVID-19) treatment guidelines. Available online: 
https://www.covid19treatmentguidelines.nih.gov/ 
(Accessed on 11/23/2020).

12.	 Wang X, Guo X, Xin Q, et al. Neutralizing antibodies 
responses to SARS-CoV-2 in COVID-19 inpatients and 
convalescent patients. Clin Infect Dis 2020;71:2688-94.

13.	 Blitz MJ, Grünebaum A, Tekbali A, et al. Intensive care 
unit admissions for pregnant and nonpregnant women 
with coronavirus disease 2019. Am J Obstet Gynecol 
2020;223:290-1.

14.	 Hantoushzadeh S, Shamshirsaz AA, Aleyasin A, et al. 
Maternal death due to COVID-19. Am J Obstet Gynecol 
2020;223:109.e1-16.

15.	 Collin J, Byström E, Carnahan A, et al. Public Health 

Agency of Sweden's Brief Report: Pregnant and 
postpartum women with severe acute respiratory syndrome 
coronavirus 2 infection in intensive care in Sweden. Acta 
Obstet Gynecol Scand 2020;99:819-22.

16.	 Allotey J, Stallings E, Bonet M, et al. Clinical 
manifestations, risk factors, and maternal and perinatal 
outcomes of coronavirus disease 2019 in pregnancy: 
living systematic review and meta-analysis. BMJ 
2020;370:m3320.

17.	 Mair-Jenkins J, Saavedra-Campos M, Baillie JK, 
et al. The effectiveness of convalescent plasma and 
hyperimmune immunoglobulin for the treatment of 
severe acute respiratory infections of viral etiology: a 
systematic review and exploratory meta-analysis. J Infect 
Dis 2015;211:80-90.

18.	 van Griensven J, Edwards T, de Lamballerie X, et al. 
Evaluation of convalescent plasma for Ebola virus disease 
in Guinea. N Engl J Med 2016;374:33-42.

19.	 Zhang B, Liu S, Tan T, et al. Treatment with convalescent 
plasma for critically ill patients with severe acute 
respiratory syndrome coronavirus 2 infection. Chest 
2020;158:e9-13.

20.	 Anderson J, Schauer J, Bryant S, et al. The use of 
convalescent plasma therapy and remdesivir in the 
successful management of a critically ill obstetric patient 
with novel coronavirus 2019 infection: a case report. Case 
Rep Womens Health 2020;27:e00221.

21.	 Grisolia G, Franchini M, Glingani C, et al. Convalescent 
plasma for coronavirus disease 2019 in pregnancy: a 
case report and review. Am J Obstet Gynecol MFM 
2020;2:100174.

22.	 Jafari R, Jonaidi-Jafari N, Dehghanpoor F, et al. 
Convalescent plasma therapy in a pregnant COVID-19 
patient with a dramatic clinical and imaging response: a 
case report. World J Radiol 2020;12:137- 41.

23.	 Magallanes-Garza GI, Valdez-Alatorre C, Dávila-
González D, et al. Rapid improvement of a critically 
ill obstetric patient with SARS-CoV-2 infection after 
administration of convalescent plasma. Int J Gynaecol 
Obstet 2021;152:439-41.

24.	 Soleimani Z, Soleimani A. ADRS due to COVID-19 
in midterm pregnancy: successful management with 
plasma transfusion and corticosteroids. J Matern 
Fetal Neonatal Med 2020. [Epub ahead of print]. doi: 
10.1080/14767058.2020.1797669.

25.	 Aoyama K, Seaward PG, Lapinsky SE. Fetal outcome in 
the critically ill pregnant woman. Crit Care 2014;18:307.

26.	 Cole DE, Taylor TL, McCullough DM, et al. Acute 



Annals of Blood, 2021 Page 5 of 5

© Annals of Blood. All rights reserved. Ann Blood 2021;6:14 | http://dx.doi.org/10.21037/aob-2020-cp-02

respiratory distress syndrome in pregnancy. Crit Care Med 
2005;33:S269-78.

27.	 Kino T, Yamamoto Y, Saigusa Y, et al. Adverse pregnancy 
outcomes related to preterm cesarean delivery. Eur J 
Obstet Gynecol Reprod Biol 2019;234:89-91.

28.	 Reddy UM, Rice MM, Grobman WA, et al. Serious 
maternal complications after early preterm delivery (24-
33 weeks' gestation). Am J Obstet Gynecol 2015;213:538.

e1-9.
29.	 Högberg U, Håkansson S, Serenius F, et al. Extremely 

preterm cesarean delivery: a clinical study. Acta Obstet 
Gynecol Scand 2006;85:1442-7.

30.	 Piechotta V, Chai KL, Valk SJ, et al. Convalescent 
plasma or hyperimmune immunoglobulin for people with 
COVID-19: a living systematic review. Cochrane Database 
Syst Rev 2020;7:CD013600.

doi: 10.21037/aob-2020-cp-02
Cite this article as: Grisolia G, Pinto A, Pavan G, Capuzzo M, 
Franchini M. COVID-19 and pregnancy: a narrative review on 
the use of convalescent plasma. Ann Blood 2021;6:14.


