Response to the Letter to the Editor Regarding “COVID-19 in Pregnancy”.

Dear Editor,

We would like to thank the authors for their letter to the editor and their interest in our manuscript. Our paper aimed to provide a broad clinical and pathophysiological overview of COVID-19 in pregnancy. However, we acknowledge the importance and complexities of assessing fetal wellbeing during the pandemic, as highlighted by the authors and demonstrated in the case reports and series referenced in their letter. Clinically, we rely on fetal ultrasound and cardiotocography (CTG) to monitor fetal wellbeing. However, there are currently few large datasets or observational studies that describe the specific fetal changes observed during the pandemic (1, 2).

The perinatal impact of COVID-19 has been significant. In the UK between 2020 and 2022, the absolute risk of stillbirth increased with greater severity of maternal illness and with emerging variants of concern (VOCs)—rising from 0.8% with mild infection (wild-type) to 1.6%, 1.3%, 1.9%, and 2.4% for moderate to severe illness due to wild-type, Alpha, Delta, and Omicron variants, respectively (3). Following the rollout of vaccination, crude stillbirth rates declined to 0.9%, 0.6%, and 0% after one, two, and three vaccine doses, respectively (3). It is plausible that the severity of maternal illness is a key factor influencing fetal wellbeing. Severe maternal infection is associated with hypoxia from pulmonary inflammation and injury, hypotension due to cytokine storm, and acidaemia secondary to tissue damage (4, 5). Unfortunately, there is limited data for the relationship between maternal oxygenation and CTG changes (6). Those that have examined the effect of supplemental oxygen on umbilical artery (UA) PaO₂ or on resuscitation of CTG abnormalities found that while UA PaO₂ increased, there was no improvement in pH or in CTG patterns, nor apgars and neonatal admission rates (7-9). Similarly, data on the effects of maternal hypotension and acidaemia on the fetus remain limited. However, case reports involving maternal diabetic ketoacidosis illustrate how maternal acidaemia can adversely affect CTG tracings, with resolution following maternal metabolic correction (10-12). 

Other mechanisms contributing to fetal heart rate abnormalities may include cytokine-mediated effects and placental injury. As hypothesised by Gracia-Parez Bonfils et al., fetal CTG changes observed in a small cohort of SARS-CoV-2–infected pregnant women (N=12) may have been mediated by maternal cytokine responses (13). Emerging evidence indicates a selective correlation between maternal and neonatal cytokine profiles during maternal SARS-CoV-2 infection, whereby only certain cytokines elevated in maternal blood were also elevated in cord blood (14, 15).  These changes may also be associated with altered metabolic functions in the neonate (16). Specifically, the changes in metabolic profile included elevated glucocorticoids and energy-related metabolites, reduced ceramides, and disrupted pathways linked to oxidative metabolism, inflammation, and hyperinsulinemia (16).

While we focused primarily on placental injury in our manuscript rather than direct viral infection as a driver of fetal compromise, there is some evidence of viral replication in severe cases, which may adversely affect placental tissue depending on viral load. Radan et al. investigated the presence of SARS-CoV-2 proteins and viral RNA in 61 placentas from infected mothers (including three stillbirths) and found increased expression of spike and nucleocapsid proteins, as well as the orf1ab gene (encoding non-structural polyproteins involved in viral transcription and replication) in cases of severe maternal infection (17, 18). Interestingly, despite the increased expression, inflammatory infiltrates (in decidua and villi) or histological placental abnormalities were not significantly different between COVID-19 infected women and controls. Argueta et al. examined placentas from 22 infected and 30 uninfected third-trimester pregnancies, finding significantly increased viral RNA restricted to the maternal-facing syncytiotrophoblast in infected cases (19). In addition, immune infiltrates (T cells and monocytes/macrophages) were significantly increased in the fetal villi and chorionic plate of SARS-CoV-2 positive cases (19). RNA-seq analysis of the placental tissue showed an increase in expression of inflammatory genes and loss of placental-specific cell markers in the SARS-CoV-2 positive. However, these changes were primarily observed in placentas with high viral loads (N=2), and loss of placental cell markers did not appear to be associated with necrosis or apoptosis. This suggests that the presence of the virus alone may not lead to placental inflammation unless accompanied by severe infection with substantial viral burden.

As discussed in our manuscript and outlined above, multiple mechanisms may influence feto-placental wellbeing. We agree that further research is essential to elucidate the nature of these factors and to better understand their impact on standard clinical tools used to assess fetal health, particularly ultrasound and CTG. In addition, we agree with the authors on the importance of communicating, through both community and secondary/tertiary care channels, the maternal and fetal benefits of SARS-CoV-2 vaccination in protecting against severe infection and currently known variants of concern. It is also important to highlight that, in the community setting, a reduction in fetal movements (especially if multiple episodes) may be an early indicator of potential abnormalities on ultrasound or CTG, warranting timely clinical assessment (20-22).
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