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On December 2019, a new Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV-2) was isolated and identified in Wuhan (China). Within just a few months, the global health system was shocked by a pandemic caused by this highly contagious virus, which rapidly spread across the world, causing severe acute respiratory syndrome (COVID-19) [1,2]. It has been estimated by official sources that the number of lives lost to the pandemic was 5.9 million worldwide, but in a recent new analysis, a number three times higher has been speculated, close to 18 million [3]. This novel scenario led to significant changes in healthcare policy organization, even in the field of gynecology and obstetrics [4,5,6,7]. Pregnant women’s healthcare in the context of COVID-19 represented a new challenge for midwives and obstetricians due to the lack of scientific evidence that could help in the management of such complex clinical cases [8,9,10,11,12,13]. Indeed, pregnancy itself represents a particular condition that is characterized by a natural suppression of the immune system and higher susceptibility to infectious diseases [14].



During the COVID-19 pandemic, new evidence was progressively raised from clinical practice. For instance, it has been demonstrated that SARS-CoV-2 infection in pregnant women is the same as in the general population [15], although COVID-19 disease increases morbidity in pregnant women and fetuses, placing pregnancy as a high-risk condition [16,17,18]. Indeed, pregnant people with COVID-19 are more likely to become seriously ill, which can lead to a high risk for a composite outcome of maternal mortality or serious morbidity from obstetric complications during and after pregnancy, as well as higher risk for cesarean delivery, postpartum hemorrhage, hypertensive disorders of pregnancy, and preterm birth [19]. Nevertheless, the pathway to obtaining adequate knowledge about how to manage pregnancies affected by COVID-19 was not immune to obstacles. Indeed, pregnancy and breastfeeding status are generally considered a limited condition to investigate and/or to test new pharmacological and clinical insights. Probably due to unfounded concerns about the risk to the fetus, the “protection by exclusion” issue has excluded pregnant women from potentially beneficial treatments, making it extremely difficult to assess the safety and efficacy of drugs in pregnancy [20,21,22].



In critical cases, infected pregnant women represented a clinical conundrum with heavy ethical and deontological repercussions. The great dilemma that clinicians had to face was how to assess the optimal delivery mode based on obstetric conditions and COVID-19 severity. Nowadays, it has become clear that the management of COVID-19 in pregnancy should be handled by a multidisciplinary team, including obstetricians, physicians, anesthetists, and intensivists who could be called to make a decision regarding timing, place, and mode of delivery. Despite the fact that mild clinical manifestations can benefit from standard treatment such as fever symptomatic therapy [23], more complex clinical cases should be addressed to reference centers in which critical care, such as respiratory support with oxygen, ventilation in a prone position with or without intubation, and up to recourse to extracorporeal membrane oxygenation (ECMO), can be offered [20].



Since the beginning of the pandemic, several pieces of evidence have progressively emerged, which have significantly modified the standard care and management of both non-pregnant [24,25] and pregnant women affected by COVID-19. Initially, breastfeeding was considered as a risk of infection for newborns from COVID-19-infected mothers, and cesarean section and strict isolation of the neonate were deliberated as ways to keep newborns healthy and safe. Breastfeeding has now been demonstrated to be safe and may in fact help babies gain immunity that can protect them from COVID-19 [26]. Moreover, it has been speculated that the presence of anti-SARS-CoV-2 antibodies in breast milk may express a possible specific protective effect on the newborn infant after both maternal infection and vaccination [27]. New observational studies are ongoing to evaluate the immune responses generated by COVID-19 in pregnant or postpartum people (including breastfeeding women) who received the vaccine.



The advent of the vaccine represented a breakthrough in the battle against COVID-19. The development of vaccines and the global start of vaccination campaigns signaled a new era, saving countless lives and reducing the severe effects of the disease in the world population [28]. Nevertheless, the emergency use and lack of exhaustive clinical information regarding effects on pregnancy and fetus have caused fears and skepticism, which initially limited the spread of vaccination and its benefits. Today, in absence of contraindications, the main scientific societies agree that vaccinations should be offered to all pregnant and breastfeeding women after they have been adequately informed of the benefits, especially in case of the presence of comorbidities such as obesity, diabetes, heart disease, as well as lung disease [27]. However, it has been estimated that the prevalence of COVID-19 vaccine acceptance in pregnant women is 53.46%, which is much lower than the general COVID-19 vaccination rate [28]. Waiting to test the effectiveness of vaccines currently available against potential new variants, these data give strength regarding the importance of proceeding with informative campaigns which may reassure and inform pregnant women about the benefits of COVID-19 vaccination during pregnancy.



Much new evidence has emerged in these years, and there is more still coming out. Despite this, several issues must be still clarified which can offer new weapons to win the battle against COVID-19. One of the matters still debated and investigated is represented by the potential vertical transmission of infection from the mother to the fetus and related newborn outcomes. To date, the vertical transmission of SARS-CoV-2 during pregnancy remains controversial. Until now, only a few newborns have been reported as positive for COVID-19 after birth [29]. It is still unknown if the newborns’ infection was obtained before, during, or after birth [30]. Only new data from well-designed clinical trials will shed light on these unresolved issues.



The scientific community went through the darkness of COVID-19 following the light coming from what was already known about previous experience with other highly pathogenic coronaviruses, namely severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS). [31]. Since December 2019, relevant knowledge about the pathogenesis and management of SARS-CoV-2 has been collected, and at present, clinicians can face COVID-19 with new and effective instruments backed by solid scientific evidence. Although the COVID-19 pandemic seems to have surpassed its “darkest hour”, the scientific community cannot afford to lower its guard against the possibility of new waves of resurgence, which could jeopardize the effectiveness of our current knowledge about healthcare for pregnant people and fetuses. Sharing data among the scientific community to improve the quality of care in maternal health, as well as supporting healthcare providers in infection management, should be of priority importance [32]. Researchers must remain alert to offer the most timely and effective evidence-based care to pregnant women with COVID-19 disease, in addition to in the possible case of the development of new variants. Reducing and preventing maternal and neonatal morbidity related to COVID-19 must remain a global objective.






Author Contributions


Conceptualization, A.F. and A.S.L.; validation, S.G. (Sandro Gerli), V.C. and S.U.; formal analysis, S.G. (Simone Garzon); writing—original draft preparation, A.F., A.S.L. and S.G. (Simone Garzon); writing—review and editing, S.G. (Simone Garzon); supervision, S.G. (Simone Garzon), V.C. and S.U. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Parazzini, F.; Bortolus, R.; Mauri, P.A.; Favilli, A.; Gerli, S.; Ferrazzi, E. Delivery in pregnant women infected with SARS-CoV-2: A fast review. Int. J. Gynaecol. Obstet. 2020, 150, 41–46. [Google Scholar] [CrossRef] [PubMed]

	



Laganà, A.S.; Unfer, V.; Garzon, S.; Bizzarri, M. Role of inositol to improve surfactant functions and reduce IL-6 levels: A potential adjuvant strategy for SARS-CoV-2 pneumonia? Med. Hypotheses 2020, 144, 110262. [Google Scholar] [CrossRef]

	



COVID-19 Excess Mortality Collaborators. Estimating excess mortality due to the COVID-19 pandemic: A systematic analysis of COVID-19-related mortality, 2020–2021. Lancet 2022, 399, 1513–1536. [Google Scholar] [CrossRef] [PubMed]

	



Carugno, J.; Di Spiezio Sardo, A.; Alonso, L.; Haimovich, S.; Campo, R.; De Angelis, C.; Bradley, L.; Bettocchi, S.; Arias, A.; Isaacson, K.; et al. COVID-19 Pandemic. Impact on Hysteroscopic Procedures: A Consensus Statement from the Global Congress of Hysteroscopy Scientific Committee. J. Minim. Invasive Gynecol. 2020, 27, 988–992. [Google Scholar] [CrossRef] [PubMed]

	



Scioscia, M.; Noventa, M.; Palomba, S.; Laganà, A.S. Effect of the COVID-19 pandemic on oncology screenings: It is time to change course. BJOG 2021, 128, 2213–2214. [Google Scholar] [CrossRef] [PubMed]

	



Kouanda, S.; Nahyuha Chomi, E.; Kim, C.; Jen, S.; Bahamondes, L.; Cecatti, J.G.; Lumbiganon, P.; Emefa, M.; Brizuela, V.; Kuganantham, H.; et al. Health systems analysis and evaluation of the barriers to availability, utilisation and readiness of sexual and reproductive health services in COVID-19-affected areas: A WHO mixed-methods study protocol. WHO HRP Social Science Research Team. BMJ Open 2022, 12, e057810. [Google Scholar] [CrossRef]

	



Uccella, S.; Garzon, S.; Lanzo, G.; Cromi, A.; Zorzato, P.C.; Casarin, J.; Bosco, M.; Porcari, I.; Ciccarone, F.; Malzoni, M.; et al. Practice changes in Italian Gynaecologic Units during the COVID-19 pandemic: A survey study. J. Obstet. Gynaecol. 2022, 42, 1268–1275. [Google Scholar] [CrossRef]

	



Franchi, M.; Bosco, M.; Barbieri, B.; Diani, E.; Lo Cascio, G.; Laganà, A.S.; Casarin, J.; Garzon, S.; Sangaletti, M. Prevalence of SARS-CoV-2 infection in the obstetric population before the hospital admission. Minerva Ginecol 2020, 72, 429–430. [Google Scholar] [CrossRef]

	



Sangaletti, M.; Gibellini, D.; Diani, E.; Casarin, J.; Uccella, S.; Franchi, M.; Garzon, S. First and second waves of SARS-COV-2 infection in the obstetric population. J. Obstet. Gynaecol. 2022, 42, 2531–2534. [Google Scholar] [CrossRef] [PubMed]

	



Franchi, M.; Del Piccolo, L.; Bosco, M.; Tosadori, C.; Casarin, J.; Laganà, A.S.; Garzon, S. COVID-19 and mental health in the obstetric population: A lesson from a case of puerperal psychosis. Minerva Ginecol 2020, 72, 355–357. [Google Scholar] [CrossRef]

	



Del Piccolo, L.; Donisi, V.; Raffaelli, R.; Garzon, S.; Perlini, C.; Rimondini, M.; Uccella, S.; Cromi, A.; Ghezzi, F.; Ginami, M.; et al. The Psychological Impact of COVID-19 on Healthcare Providers in Obstetrics: A Cross-Sectional Survey Study. Front. Psychol. 2021, 12, 632999. [Google Scholar] [CrossRef] [PubMed]

	



Del Piccolo, L.; Raffaelli, R.; Garzon, S.; Bosco, M.; Casarin, J.; Ciccarone, F.; Donisi, V.; Ginami, M.; Laganà, A.S.; Mazzoni, G.; et al. IPSICO survey on the psychological impact of COVID-19 on healthcare providers in obstetrics: A study design. Ital. J. Gynaecol. Obstet. 2020, 32, 276–286. [Google Scholar] [CrossRef]

	



Franchi, M.; Bosco, M.; Garzon, S.; Laganà, A.S.; Cromi, A.; Barbieri, B.; Raffaelli, R.; Tacconelli, E.; Scambia, G.; Ghezzi, F. Management of obstetrics and gynaecological patients with COVID-19. Ital. J. Gynaecol. Obstet. 2020, 32, 6–19. [Google Scholar] [CrossRef]

	



Poon, L.C.; Yang, H.; Kapur, A.; Melamed, N.; Dao, B.; Divakar, H.; McIntyre, H.D.; Kihara, A.B.; Ayres-de-Campos, D.; Ferrazzi, E.M.; et al. Global interim guidance on coronavirus disease 2019 (COVID-19) during pregnancy and puerperium from FIGO and allied partners: Information for healthcare professionals. Int. J. Gynaecol. Obstet. 2020, 149, 273–286. [Google Scholar] [CrossRef] [PubMed]

	



Rasmussen, S.A.; Smulian, J.C.; Lednicky, J.A.; Wen, T.S.; Jamieson, D.J. Coronavirus Disease 2019 (COVID-19) and pregnancy: What obstetricians need to know. Am. J. Obstet. Gynecol. 2020, 222, 415–426. [Google Scholar] [CrossRef] [PubMed]

	



Di Mascio, D.; Sen, C.; Saccone, G.; Galindo, A.; Grünebaum, A.; Yoshimatsu, J.; Stanojevic, M.; Kurjak, A.; Chervenak, F.; Rodríguez Suárez, M.J.; et al. Risk factors associated with adverse fetal outcomes in pregnancies affected by Coronavirus disease 2019 (COVID-19): A secondary analysis of the WAPM study on COVID-19. J. Perinat. Med. 2020, 48, 950–958. [Google Scholar] [CrossRef] [PubMed]

	



D’Antonio, F.; Sen, C.; Mascio, D.D.; Galindo, A.; Villalain, C.; Herraiz, I.; Arisoy, R.; Ovayolu, A.; Eroğlu, H.; Canales, M.G.; et al. Maternal and perinatal outcomes in high compared to low risk pregnancies complicated by severe acute respiratory syndrome coronavirus 2 infection (phase 2): The World Association of Perinatal Medicine working group on coronavirus disease 2019. Am. J. Obstet. Gynecol. MFM 2021, 3, 100329. [Google Scholar] [CrossRef]

	



WAPM (World Association of Perinatal Medicine) Working Group on COVID-19. Maternal and perinatal outcomes of pregnant women with SARS-CoV-2 infection. Ultrasound Obstet. Gynecol. 2021, 57, 232–241. [Google Scholar] [CrossRef]

	



Metz, T.D.; Clifton, R.G.; Hughes, B.L.; Sandoval, G.J.; Grobman, W.A.; Saade, G.R.; Manuck, T.A.; Longo, M.; Sowles, A.; Clark, K.; et al. National Institute of Child Health and Human Development Maternal-Fetal Medicine Units (MFMU) Network. Association of SARS-CoV-2 Infection With Serious Maternal Morbidity and Mortality From Obstetric Complications. JAMA 2022, 327, 748–759. [Google Scholar] [CrossRef]

	



Nana, M.; Hodson, K.; Lucas, N.; Camporota, L.; Knight, M.; Nelson-Piercy, C. Diagnosis and management of covid-19 in pregnancy. BMJ 2022, 377, e069739. [Google Scholar] [CrossRef]

	



Costantine, M.M.; Landon, M.B.; Saade, G.R. Protection by Exclusion: Another Missed Opportunity to Include Pregnant Women in Research During the Coronavirus Disease 2019 (COVID-19) Pandemic. Obstet. Gynecol. 2020, 136, 26–28. [Google Scholar] [CrossRef] [PubMed]

	



Favilli, A.; Mattei Gentili, M.; Raspa, F.; Giardina, I.; Parazzini, F.; Vitagliano, A.; Borisova, A.V.; Gerli, S. Effectiveness and safety of available treatments for COVID-19 during pregnancy: A critical review. J. Matern.-Fetal Neonatal Med. 2022, 35, 2174–2187. [Google Scholar] [CrossRef] [PubMed]

	



Grgić, G.; Cerovac, A.; Hudić, I.; Laganà, A.S.; Favilli, A.; Garzon, S.; Chiantera, V.; Margioula-Siarkou, C.; Hadžimehmedović, A.; Mandžić, A. Clinical Manifestation and Obstetric Outcomes in Pregnant Women with SARS-CoV-2 Infection at Delivery: A Retrospective Cohort Analysis. J. Pers. Med. 2022, 12, 1480. [Google Scholar] [CrossRef] [PubMed]

	



Laganà, A.S.; Veronesi, G.; Ghezzi, F.; Ferrario, M.M.; Cromi, A.; Bizzarri, M.; Garzon, S.; Cosentino, M. Evaluation of menstrual irregularities after COVID-19 vaccination: Results of the MECOVAC survey. Open Med. 2022, 17, 475–484. [Google Scholar] [CrossRef] [PubMed]

	



Lebar, V.; Laganà, A.S.; Chiantera, V.; Kunič, T.; Lukanović, D. The Effect of COVID-19 on the Menstrual Cycle: A Systematic Review. J. Clin. Med. 2022, 11, 3800. [Google Scholar] [CrossRef]

	



Walker, K.F.; O’Donoghue, K.; Grace, N.; Dorling, J.; Comeau, J.L.; Li, W.; Thornton, J.G. Maternal transmission of SARS-COV-2 to the neonate, and possible routes for such transmission: A systematic review and critical analysis. BJOG 2020, 127, 1324–1336. [Google Scholar] [CrossRef]

	



De Rose, D.U.; Salvatori, G.; Dotta, A.; Auriti, C. SARS-CoV-2 Vaccines during Pregnancy and Breastfeeding: A Systematic Review of Maternal and Neonatal Outcomes. Viruses 2022, 14, 539. [Google Scholar] [CrossRef]

	



Azami, M.; Nasirkandy, M.P.; Esmaeili Gouvarchin Ghaleh, H.; Ranjbar, R. COVID-19 vaccine acceptance among pregnant women worldwide: A systematic review and meta-analysis. PLoS ONE 2022, 17, e0272273. [Google Scholar] [CrossRef]

	



Sevilla-Montoya, R.; Hidalgo-Bravo, A.; Estrada-Gutiérrez, G.; Villavicencio-Carrisoza, O.; Leon-Juarez, M.; Villegas-Mota, I.; Espino-Y-Sosa, S.; Monroy-Muñoz, I.E.; Martinez-Portilla, R.J.; Poon, L.C.; et al. Evidence of possible SARS-CoV-2 vertical transmission according to World Health Organization criteria in asymptomatic pregnant women. Ultrasound Obstet. Gynecol. 2021, 58, 900–908. [Google Scholar] [CrossRef]

	



Ezechukwu, H.C.; Shi, J.; Fowora, M.A.; Diya, C.A.; Elfaki, F.; Adegboye, O.A. Fetoplacental transmission and placental response to SARS-CoV-2: Evidence from the literature. Front. Med. 2022, 9, 962937. [Google Scholar] [CrossRef]

	



Schwartz, D.A.; Graham, A.L. Potential Maternal and Infant Outcomes from (Wuhan) Coronavirus 2019-nCoV Infecting Pregnant Women: Lessons from SARS, MERS, and Other Human Coronavirus Infections. Viruses 2020, 12, 194. [Google Scholar] [CrossRef] [PubMed]

	



Abdollahpour, S.; Khadivzadeh, T. Improving the quality of care in pregnancy and childbirth with coronavirus (COVID-19): A systematic review. J. Matern.-Fetal Neonatal Med. 2022, 35, 1601–1609. [Google Scholar] [CrossRef] [PubMed]












	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  jpm-12-01987


  
    		
      jpm-12-01987
    


  




  





media/file0.png





