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Dear Editor,

Since the introduction of COVID-19 vaccines, substantial
improvement has been noticed regarding severity, hospital and
ICU admission and mortality of COVID-19. Per se, the clinical
society started to test the different types of vaccines on pregnant
women, and it is safety was measured by pregnancy outcomes.

The article of Zhang et al.? demonstrated that vaccinated
pregnant women were associated with a significant reduction of
small gestational age (SGA) and low Apgar score at 5min (<7)
prevalence. Despite the fact that the authors included all the
reported evidence regarding the safety of COVID-19 vaccination
during pregnancy, the paper had some methodological and
statistical concerns that progressed to results’ bias.

First, the significance of the two outcomes, SGA and low Apgar
score at 5 min (<7), was driven by only one paper (Magnus et al.
2022) which weighted 61.3% and 47.3% in both outcomes,
respectively. Therefore, by performing sensitivity analysis by
removing the largest weight study (Magnus et al. 2022), the

significance of both outcomes was lost (odds ratio (OR): 1, 95%
confidence interval (Cl): 0.95-1.05, p = 0.87) and (OR: 0.91, 95% Cl:
0.82-1.01, p=0.07) for SGA and low Apgar score at 5min (<7),
respectively (Figs. 1 and 2). Fixed effect model was used due to
the absence of significant heterogeneity (p > 0.05).

Second, the authors included two duplicate papers including
similar populations, Goldshtein et al. (2021)* and Goldshtein et al.
(2022).> The two studies were conducted in the same country, had
nearly similar authors, and in both studies, women received
BNT162b2 vaccination. Moreover, the study of Goldshtein et al.
(2021) included pregnant women who were vaccinated from
December 19, 2020, till February 28, 2021, while the Goldshtein
et al. (2022) included all singleton live births from March 1, 2021,
till September 31, 2021, which means that their mothers were
pregnant at least 7 months before such date and this observation
increases the possibility that both populations were the same.

Despite the fact that COVID-19 vaccines exhibited beneficial
efficacy outcomes, they were not associated with a reduction of

Study name Statistics for each study Events / Total Odds ratio and 95% CI
Odds Lower Upper Not
ratio limit limit p-Value Vaccinated vaccinated
Blakeway-2022 1.000 0.547 1.828 1.000 16/133 48 /399 -
Citu 2022 0.695 0.281 1.718 0.431 6/173 26 /529 ——
Dick 2022 a 0.990 0.818 1.199 0.919 217/3139  235/3368
Dick 2022 b 0.868  0.699 1.077 0.198 142/2305  233/3313
Goldshtein-2022  0.991 0.886 1.108 0.868 1053 /16738 473 /7452
Lipkind 2022 1.000 0.918 1.089 1.000 732/8928 2599 /31699
Machluf 2022 1.239 0.906 1.695 0.180 417 /3240 49 /460
Rottenstreich 2022 1.264 0.926 1.725 0.140 81/712 98 /1063
Wainstock 2021 0.751 0.490 1.151 0.188 26/913 131 /3486
0.995 0.939 1.055 0.865
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The association between SGA and COVID-19 vaccination represented by the odds ratio (OR) and the 95% confidence interval (95% Cl).
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Study name Statistics for each study Events / Total Odds ratio and 95% Cl
Odds Lower Upper Not
ratio limit limit p-Value Vaccinated vaccinated
Citu 2022 1.226  0.236 6.375 0.809 2/173 5/529
Dick 2022 a 0.959 0.655 1.404 0.831 51/3139 57 /1 3368
Dick 2022 b 0.957 0.646 1.420 0.829 42 /2305 63 /3313
Fell 2022 0.898 0.804  1.004 0.059 403/22334 1482/73932
Machluf 2022 1.421 0.181 11.127 0.738 10 /3240 1/460
Rottenstreich 2022 1.166  0.654 2.079 0.603 21/712 27 /1063 -
Wainstock 2021 0.253  0.060  1.060 0.060 2/913 30/3486
0.910 0.823  1.006 0.066 '
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Fig. 2 The association between low Apgar score at 5min (<7) and COVID-19 vaccination represented by the odds ratio (OR) and the 95%

confidence interval (95% Cl).

SGA and low Apgar score at 5min (<7). More studies—in
particular randomized ones—are still needed to confirm if
COVID-19 vaccines are associated with a high safety margin and
could significantly prevent adverse pregnancy outcomes.
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