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L E T T E R TO TH E ED I TOR

Association of inactivatedCOVID‐19 vaccinationwith in vitro
fertilization and early pregnancy outcomes

Dear Editor,

The COVID‐19 pandemic is still a global health crisis. Vaccination is a

key method to control the pandemic.1 As of October 1, 2022, more

than 120 billion COVID‐19 vaccine doses were administered globally

and more than 3 billion in China.2 Despite the high level of vaccine

coverage, limited data are available on the safety of COVID‐19

vaccination for women planning pregnancy, especially those receiv-

ing in vitro fertilization (IVF) treatment.

The commonly used COVID‐19 vaccines include inactivated

virus vaccines and mRNA vaccines.3 Regarding mRNA vaccines, three

small studies have examined their potential impacts on IVF outcomes

and concluded that mRNA vaccines did not influence patients'

performance during IVF treatment.4–6 However, limited data are

available on inactivated virus vaccines. The aim of this study was to

assess the associations between vaccination with inactivated

vaccines and IVF and early pregnancy outcomes.

This retrospective cohort study was performed using data from a

tertiary‐care hospital in Shanghai, China. Between May 1, 2021, and

December 31, 2021, a total of 3443 patients who received 4846 IVF

cycles at the reproductive center of the hospital were included. We

excluded 811 patients with incomplete medical record, only received

one dose of an inactivated vaccine before embryos transferred, or

received adenoviral‐vectored vaccine. The flow chart of participants

enrollment was shown in Supporting Information: Figure S1. The

study protocol was approved by the hospital's Human Ethics

Committee.

Vaccine administration information were obtained from each

participant's vaccination record. Participants were categorized as

exposure if they received at least two doses of inactivated vaccines

before embryos transferred. IVF and early pregnancy outcomes were

extracted from the electronic medical record system of the hospital.

The primary outcome was clinical pregnancy rate (clinical pregnancy

out of all embryo transfer), and the secondary outcome was clinical

pregnancy loss rate.

A multivariable generalized estimating equation model based on

a binomial distribution for repeat measures (repeated IVF cycles

within the same woman during the studied period) was used to

estimate the relative risks with 95% confidence intervals. Potential

confounders including baseline demographics and cycle‐specific

characteristics of the participants were adjusted in multivariable

analysis. In multivariable generalized estimating equation model, the

unvaccinated patients were served as reference.

After exclusion, a total of 2632 patients were included in the

final analysis, of whom 781 were fully vaccinated and 1851 were

unvaccinated. The baseline demographic characteristics of the

vaccinated and unvaccinated participants were general similar

(Supporting Information: Table S1). During the study period, the

2632 women received 3778 IVF cycles, of which 728 conducted

among fully vaccinated women and 3050 among unvaccinated

women. The cycle‐specific characteristics were also similar between

the two groups (Supporting Information: Table S2).

The clinical pregnancy rate (47.5% vs. 47.7%, p = 0.939) was

similar between the vaccinated and unvaccinated groups (Figure 1A).

Similarly, the two groups were comparable in the rate of clinical

pregnancy loss (12.6% vs. 11.8% p = 0.705) (Figure 1B). As one study

reported that the binding and neutralizing antibodies declined over

time 3 months after receiving two doses of an inactivated virus

vaccine,7 based on the time intervals from complete vaccination to

embryos transferred, vaccinated group was further divided into two

subgroups (≤3 and >3 months). The clinical pregnancy rate in women

who had been vaccinated within 3 months and more than 3 months

before embryos transferred was 45.4% and 49.0%, respectively

(Figure 1A). While the clinical pregnancy loss rate in women who had

been vaccinated within 3 months and more than 3 months before

embryos transferred was 10.6% and 12.5%, respectively (Figure 1B).

Results of multivariable analysis were shown in Table 1 and no

significant association was seen between COVID‐19 vaccination and

clinical pregnancy or clinical pregnancy loss.

This study, to our knowledge, is one of the largest to assess the

impact of COVID‐19 vaccination on IVF outcomes. Consistent with

three small previous studies,4–6 our findings provide further evidence

indicating that vaccination with inactivated COVID‐19 vaccines did

not result in any measurable detrimental effects on IVF or early

pregnancy outcomes.

The limitations of our study included its observational nature and

the lack of antibody levels. However, no participant had ever been

infected with SARS‐CoV‐2, and no participant in the unvaccinated

group developed natural antibodies. Moreover, this study was

conducted in a single center, which may limit the generalizability of

our findings.

In summary, our findings provide safety information related to

COVID‐19 vaccination for women who are receiving fertility

treatment and support the recommendations of the WHO guidelines

for COVID‐19 vaccination.
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F IGURE 1 The differences in IVF and early pregnancy outcomes between vaccinated and unvaccinated groups. (A) Difference in clinical
pregnancy rate; (B) Difference in clinical pregnancy loss rate. Error bars represent 95% CIs. CI, confidence interval; IVF, in vitro fertilization.

TABLE 1 Adjusteda relative risks (95% confidence intervals) for
incident clinical pregnancy and clinical pregnancy loss associated
with vaccination

Clinical pregnancy
RR (95% CI)

Clinical pregnancy
loss RR (95% CI)

Unvaccinated 1.00 (Reference) 1.00 (Reference)

Vaccinatedc 1.03 (0.87, 1.21) 0.92 (0.64, 1.33)

Time intervalb (months)

≤3c 0.93 (0.72, 1.19) 0.81 (0.44, 1.47)

>3c 1.09 (0.89, 1.33) 1.00 (0.65, 1.54)

Abbreviations: CI, confidence interval; IVF, in vitro fertilization; RR,
relative risk.
aModels adjusted for female age, body mass index, parity, infertility type,

factor of infertility, duration of infertility, previous IVF attempts,
endometrial thickness, type of embryos transferred, stage of embryos
transferred, and number of embryos transferred.
bTime interval from complete vaccination to the date of embryos
transferred.
cCompared with unvaccinated participants.
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SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.
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