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Abstract
Recently, a few different vaccines have been developed to help end the COVID-19 pandemic. These vaccines have made significant 
progress toward controlling the disease. Multiple factors contribute to the immunity level that these vaccines can stimulate, including sex. 
The effect of gender on other vaccines’ efficacy has been studied before. The results of these studies are mentioned below. Genetic and 
hormonal differences between men and women are among the mechanisms suggested for the difference in vaccine efficacy in men and 
women. Sex hormones play various roles in stimulating or suppressing the immune system. As a result, they are responsible for the intensity 
and speed at which the vaccine establishes the immune response. In this narrative review study, we discuss the differences in COVID-19 
vaccine efficacy and safety between the two genders and the reasons for these differences.
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Introduction
There have been different vaccines developed to help 
end the COVID-19 pandemic. These vaccines have 
contributed to considerable progress toward controlling 
the COVID-19 pandemic (1). The level of immunity 
established by the vaccine depends on a variety of 
factors, including gender. Gender is a substantial factor 
regarding the level of the immune response, efficacy, 
and complications of the vaccine. Before the COVID-19 
pandemic, there have been different studies addressing 
the differences in the efficacy of some vaccines like the 
measles, mumps, and rubella (MMR) vaccine and tetanus, 
diphtheria, and pertussis (DTP) vaccine between the two 
genders (2). In this study, we discourse the gender-related 
differences on the efficacy of COVID-19 vaccines and 
their causes.

Method of search
We searched accessible international databases, including 
PubMed and Google Scholar, and extracted the relevant 
information from their published articles. 

Gender disaggregated data for COVID-19 vaccine’s 
efficacy
There is a myriad of studies on the subject of gender 
differences in efficacy and immune response of available 
COVID-19 vaccines, and yet they hold inconsistent 

results. In the study of Pellini et al (3) on 248 subjects, 158 
females and 90 males, with a median age of 47 years, the 
antibody production level, seven days after the injection 
of the second dose of BNT162b2 (Pfizer) vaccine was 
assessed. They found antibody response in the female 
subjects was significantly higher than males.

In the study by Vassilaki et al (4) on 1643 subjects 
without the history of COVID-19 prior the vaccination 
with 553 males and 1110 females, and a median age of 
49 years; showed, the titration of anti-SARS-Cov-II IgG, 
20 to 30 days after the injection of the second dose of 
BNT162b2 (Pfizer) vaccine were higher significantly in 
women.

Going through the results of third-phase clinical trial 
studies of COVID-19 vaccines that had a high number of 
participants, as stated in the study of Jensen et al (1), no 
significant difference in the efficacy of Moderna, Pfizer, 
and Johnson and Johnson vaccines between the men and 
women was detected.

Accordingly, the study of Baden et al (5) conducted 
on 28207 subjects (47.4% female and 52.6% male) to 
examine the efficacy of the Moderna vaccine, showed the 
efficacy level was 95.4% and 93.1% for men and women, 
respectively, since their difference was not statistically 
significant. Likewise, the study conducted by Polack et al 
(6) on 37 706 subjects regarding the efficacy of the Pfizer 
vaccine showed, vaccine efficacy was not significantly 
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 Implication for health policy/practice/research/
medical education
Sex hormones play various roles in stimulating or suppressing the 
immune system. Recent studies show that the immune response to 
vaccines is more potent in women than in men. However, the studies 
so far on the gender effect on the efficacy of COVID-19 vaccines 
have inconsistent results. Some of these studies show no significant 
difference between the two genders regarding vaccine efficacy, 
while others report a higher immune response in female subjects. 
Therefore, we need more detailed studies with bigger sample sizes 
to be conducted.

different between the age, gender, race, ethnicity, and 
body mass index. Polack et al (6) reported that the 
vaccine efficacy was 93.7% and 96.4% for women and 
men, respectively, which is not different among them. 
Additionally, in similar studies to determine the efficacy 
of Janssen (Ad26. COV.S) and AstraZeneca (AZD1222) 
vaccines, their authors did not report a significant 
difference between the two genders (7, 8).

In the recent study by Abu Jabal et al (9) on 514 subjects 
(193 men and 321 women), they measured the anti-spike 
IgG SARS-Cov-II levels 21 days after the injection of the 
first dose of the Pfizer vaccine. This study also reported 
no significant difference between the immune response 
of men and women. Furthermore, another study showed 
that the immune response is similar in age and gender 
subgroups, whereas, in subjects with multiple coexisting 
conditions, the immune response was lower (10).

Gender differences for COVID-19 vaccine safety
Former studies on the gender-related factors affecting the 
efficacy of vaccines other than the COVID-19 vaccine 
show that women would have higher immune responses. 
Additionally, women suffer from more complications 
(2). Women account for 83% of all the post-vaccination 
anaphylactic shock cases between 1990 and 2016 in people 
between the age of 19 and 49 (11). Thus, according to 
these pieces of information, it is reasonable to hypothesize 
the same outcome for COVID-19 vaccines. According to 
the Centers for Disease Control and Prevention (CDC), 
out of 13.7 million Pfizer vaccine recipients who received 
two vaccine shots, 61.2% were women, while 79.1% of 
post-vaccination complications occurred in women 
(12). Another study in Switzerland showed that out of 
2.8 million people vaccinated by Moderna and Pfizer 
vaccines, 1953 subjects experienced adverse effects, and 
these subjects were 69.2% female and 27.8% male (1) 

Pathophysiology
There are different mechanisms proposed for the difference 
in vaccine efficacy between men and women. The innate 
and acquired immune responses in women are more rapid 
and more powerful, making them more susceptible to 
autoimmune diseases and also more prone to experiencing 
post-vaccination adverse effects than men (2,13).

Another mechanism is the genetic and hormonal 
differences between the two genders (14). Testosterone 
and estrogen, two sex hormones, play various roles in 
establishing an immune response (15). Higher levels of 
estrogen in women are related to having higher immune 
responses, and higher levels of testosterone in men 
correlate with a weaker immune response to vaccines (14). 
Additionally, progesterone and androgens will oppose the 
activity of the immune system through estrogen-related 
pathways (16). 

Progesterone boosts interleukin 4 (IL-4), suppresses the 
type 1 T-helper responses, lowers the T-cell-dependent 
antibody responses, and reduces the proliferation rate of 
T-cells (17).

Further, the number of genes associated with 
immunity is 10-fold higher in the X chromosome than 
the Y chromosome (CON 14). Following having two 
X chromosomes, women will produce more immune-
related proteins than men (18, 19).

Conclusion
As mentioned before, there has been a multitude of 
studies on the subject, focusing on other vaccines other 
than COVID-19. These studies show that the immune 
response to vaccines is more potent in women than in 
men. However, the studies so far on the gender effect 
on the efficacy of COVID-19 vaccines have inconsistent 
results. Some of these studies show no significant 
difference between the two genders regarding vaccine 
efficacy, while others report a higher immune response in 
female subjects. Therefore, we need more detailed studies 
with bigger sample sizes to be conducted.
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