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Association between COVID-19 infection at the time
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of admission for birth and adverse pregnancy
outcomes: evolving evidence to aid decision making

We welcome the comment by Knight et al>* on our paper.
We accept the argument that misclassification may play a role
in the association we found between SARS-CoV-2 positivity at
the time of admission for birth and some adverse pregnancy
outcomes, including stillbirth and preeclampsia. Indeed, we
paid significant attention to this point in our comment on the
findings in our paper, highlighting throughout that we found
an association between infection status at the time of admis-
sion and these adverse outcomes. In other words, this was a
cross-sectional study that we recognize cannot prove causality.

However, as we discussed in our paper, we believe it unlikely
that misclassification entirely explains this association. First,
throughout the pandemic, there was a statutory requirement to
report cases of SARS-CoV-2 infection in healthcare settings.
Second, the laboratory-confirmed SARS-CoV-2 infection rate
that we observed in women giving birth is very close to that
reported for people aged between 25 and 35 years in a
contemporaneous national survey of households. Third,
although women infected earlier in pregnancy are not included
in our “exposed” cohort, this is the case to the same extent for
women who had a “good” as for those who had an adverse
outcome. Therefore, the conclusion by Knight et al that
misclassification may entirely explain the findings seems
improbable. Instead, it is likely that SARS-CoV-2 infection at
any time during pregnancy increases the risk of stillbirth, but
that the odds ratio for that effect lies somewhere between 1.0
and the 2.21 that we reported.

Our study is just part of a growing body of evidence sug-
gesting that SARS-CoV-2 infection increases the risk of still-
birth and certain other adverse pregnancy outcomes,
although it remains uncertain how big this effect is.” We agree
that there is a pressing need for a prospective cohort study,
based on time-to-event analyses of testing women regularly
during their pregnancy, to determine whether this association
is causal and accurately assess its strength.

Although we agree that it is important to avoid causing
unnecessary anxiety to pregnant women and their families, we
believe that it would be a disservice to women to downplay this
growing evidence of a link between COVID-19 and stillbirth
and other adverse pregnancy outcomes. While awaiting
conclusive evidence from a further study, which may take
considerable time, we should encourage pregnant women to
take the current evidence into consideration when deciding
whether to accept an offer of COVID-19 vaccination that has
the potential to protect both them and their babies.

Jan van der Meulen, PhD

Department of Health Services Research

Faculty of Public Health and Policy

London School of Hygiene and Tropical Medicine
London, United Kingdom

Asma Khalil, MD

Fetal Medicine Unit

St George’s Hospital

Blackshaw Rd.

London SW17 0QT, United Kingdom
Vascular Biology Research Centre
Molecular and Clinical Sciences Research Institute
St George’s University of London
Cranmer Terrace

London SW17 ORE, United Kingdom
akhalil@sgul.ac.uk

Ipek Gurol-Urganci, PhD (Department of Health Services Research,
Faculty of Public Health and Policy, London School of Hygiene and
Tropical Medicine, London, United Kingdom); Jennifer E. Jardine, MSc
(Department of Health Services Research, Faculty of Public Health and
Policy, London School of Hygiene and Tropical Medicine, London, United
Kingdom); Fran Carroll, PhD (Royal College of Obstetricians and
Gynaecologists, London, United Kingdom); Tim Draycott, FRCOG (Royal
College of Obstetricians and Gynaecologists, London, United Kingdom;
North Bristol NHS Trust Department of Women’ s Health, Westbury on
Trym, Beristol, United Kingdom); George Dunn, BA (Royal College of
Obstetricians and Gynaecologists, London, United Kingdom); Alissa
Fremeaux, MSc (Royal College of Obstetricians and Gynaecologists,
London, United Kingdom); Tina Harris, PhD (Centre for Reproduction
Research, Faculty of Health and Life Sciences, De Montfort University,
Leicester, United Kingdom); Jane Hawdon, PhD (Royal Free London NHS
Foundation Trust, London, United Kingdom); Edward Morris, FRCOG
(Royal College of Obstetricians and Gynaecologists, London, United
Kingdom); Patrick Muller, MSc (Department of Health Services Research,
Faculty of Public Health and Policy, London School of Hygiene and
Tropical Medicine, London, United Kingdom); Lara Waite, MSc (Royal
College of Obstetricians and Gynaecologists, London, United Kingdom);
Kirstin Webster, MSc (Royal College of Obstetricians and
Gynaecologists, London, United Kingdom); Jan van der Meulen, PhD
(Fetal Medicine Unit, St George’ s Hospital, London, United Kingdom);
Asma Khalil, MD (Fetal Medicine Unit, St George’ s Hospital, United
Kingdom; Vascular Biology Research Centre Molecular and Clinical
Sciences Research Institute, St George’ s University of London, United
Kingdom).

All authors except J.v.d.M., T.D., and E.M. receive full or partial salary
funding provided through the Healthcare Quality Improvement
Partnership to the Royal College of Obstetricians and Gynaecologists
(RCOG). EM., T.D., J.E.J., and L.W. are members of the RCOG COVID-
19 guidance cell, which produces clinical guidance and policy documents
to support the management of pregnant women during the pandemic in
the United Kingdom.

NOVEMBER 2021 American Journal of Obstetrics & Gynecology 585


mailto:akhalil@sgul.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajog.2021.06.088&domain=pdf
http://www.AJOG.org

Letters to the Editors

ajog.org

REFERENCES

1. Gurol-Urganci |, Jardine JE, Carroll F, et al. Maternal and perinatal
outcomes of pregnant women with SARS-CoV-2 infection at the time of
birth in England: national cohort study. Am J Obstet Gynecol 2021 May
20;S0002-9378(21)00565-2.

2. Knight M, Draper E, Kurinczuk JJ; MBRRACE-UK. Misclassification
bias and unnecessary anxiety. Am J Obstet Gynecol 2021;225:584.

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

© 2021 Elsevier Inc. All rights reserved. https://doi.org/10.1016/j.ajog.
2021.06.088

The incorporation of telehealth in high-risk
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pregnancy follow-up needs tailored optimized care
scheduled in a strict care protocol

TO THE EDITORS: Peahl et al' recently reported their
evaluation of patient and provider experiences with a
COVID-19 prenatal care model incorporating telehealth and
virtual visits. These authors found “perceived improved access
to care” through decreased barriers and “perceived high
quality of virtual visits” for low-risk patients. However, these
authors also reported that across the pre- and post-
implementation periods, the average total visit volume
(including both in-person and virtual prenatal visit utiliza-
tion) de facto fell (—16.1%), which is not in accordance with
the perception of patients and providers, and can be of
concern. Because Peahl et al' did not define strict inclusion
criteria for their prenatal care model and did not address
health outcomes, we believe that the conclusion of their study
may be misleading.

Indeed, from a meta-analysis of studies pooling data from
198,993 pregnancies before and 168,295 during the
pandemic, respectively, Chmielewska et al® recently evidenced
a significant increase (1.37 [1.22—1.53]) in maternal death
that was mainly driven by a reduced access to care and not by
direct effect of COVID-19 in pregnant women.

In actuality, Peahl et al' mainly based their prenatal care
model on the low-risk schedule “with additional visits and
services as appropriate.”

However, only a strict monitoring protocol, depending on
the specific risk involved, can meet the needs for high-risk
pregnancies, in a rigorous approach specifically tailored for
each condition placing patients at higher risk of adverse
maternal or neonatal outcomes.’ For the purpose of main-
taining close follow-up for high-risk pregnant women during
the first wave of the pandemic in New York, Aziz et al’®
organized prenatal care in a telehealth framework, allowing
to eliminate “approximately one-half of in-person visits for
low-risk patients,” but they detailed recommendations
scheduled for high-risk pregnancies, pathology by pathology.
Indeed, the separation between high and low risk remains
challenging: Butler Tobah et al* randomized low-risk women
to an “OB Nest” protocol or usual care (150 in each arm)
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using a minimization algorithm excluding women with
various high-risk conditions or if “obstetrician judgment
determined that the pregnancy was at high risk for compli-
cations.” Study team clinicians were aware of the assigned
arms and used study exclusion criteria if a high risk appeared
later. In this strict context, these authors found that maternal
and fetal clinical outcomes were similar between groups.
However, Peahl et al' did not define their inclusion criteria
in such a strict manner. |
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