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Coronavirus disease 2019 (COVID-19) 
pandemic is rapidly developing worldwide 
with a high mortality rate. In this meta-
analysis study, the effect of influenza 
vaccination on the prevention of COVID-19 
and its consequences in patients were 
investigated. The systematic search for this 
study was performed from November 2019 
to 25 November 2020, in the databases of 
Medline, PubMed, Scopus, Web of Science, 

Embase, Ebsco, Cochrane and medRxiv. 
Search terms used included COVID-19, 
coronavirus, SARS-CoV-2, covid, influenza, 
flu, grippe and vaccine. The present study 
examined the association between influenza 
vaccination and COVID-19 including COVID-19 
infection, mortality, hospitalisation and 
intensive care unit (ICU) admission. Finally, 
the pooled estimates for different outcomes 
were calculated by the software for statistics 
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treatment and vaccination are recently being 
investigated (7, 8). 

Due to the onset of cold season and 
the simultaneous outbreak of influenza and 
COVID-19, the researchers have likened the 
period to a critical storm. The influenza epidemic 
usually begins in the cold seasons (9). One way 
to prevent this epidemic is to use the influenza 
vaccine. While, this vaccine is usually updated 
and re-prescribed every year, there is much 
unknown about how the cold season and the flu 
may affect COVID-19. Researchers wonder if the 
co-infection will have any effect on COVID-19 
(10). 

Studies showed that there is a possible 
relationship between the influenza vaccine 
and COVID-19. These two viral diseases are 
overlapping in different ways. Influenza vaccine 
was reported to help reduce the symptoms of 
COVID-19 and cause a less intense disease. 
Influenza vaccine has also been shown to 
induce the immune responses which respond 
to COVID-19 and help reduce its infection and 
subsequently decrease the symptoms (11, 12).

Due to the onset of cold season, the 
increasing prevalence of influenza and 
COVID-19, and the best of our knowledge, the 
absence of a systematic review or meta-analysis, 
the present study was designed to conduct a 
meta-analysis of the published findings. Public 
health decisions around the world should be 
made due to the best available evidence.

Methods

The present study was designed due to 
the Preferred Reporting Items for Systematic 
Reviews and Meta-Analysis (PRISMA) guide 
(13).

Search Strategy

The systematic search for this study was 
carried out in different databases including 
Medline, PubMed, Scopus, Web of Science, 

Introduction 

The newly found coronavirus has caused 
the coronavirus disease 2019 (COVID-19). In 
December 2019, the first case of the COVID-19 
infection was reported in Wuhan, China (1). 
This virus was a new strain of coronavirus 
which rapidly spread all around the world (2). 
Hence, it was announced as a pandemic by the 
World Health Organization (WHO) in March 
2020. Among about 69 million confirmed cases 
of COVID-19, over 1.5 million individuals have 
globally lost their lives due to the infection (3). 
It is estimated that 8 out of 10 patients manifest 
mild symptoms of COVID-19 and remaining 
two cases become severely critical (4). If this 
trend continues and no intervention is applied, 
it may affect the communities for several years 
and impose a heavy burden both on people and 
economy of countries, especially those with poor 
health systems (5).

Epidemiological data suggest that the 
elderly and people with underlying diseases 
such as obesity, diabetes, cardiovascular, 
respiratory and renal diseases are at a greater 
risk of infection (6). Moreover, the effect of 
this disease varies across different countries 
and ethnicities. The mortality rate depends 
on various factors including genetic, cultural, 
political and even social behaviours. Due to 
economic health policies, studying these issues 
requires extensive epidemiological investigations 
in different countries. Various studies indicate 
a wide range of symptoms, from asymptomatic 
infection to respiratory failure and death (4). 
Evidences reported in several articles suggest 
that social distancing, hand hygiene and mask 
protection could help disease prevention (7). 
By evaluating the effectiveness of the non-
medical interventions of governments to reduce 
the prevalence of COVID-19, social distancing 
and traffic restrictions were recognised as the 
most important measures among non-medical 
interventions. Meanwhile, strategies such as drug 

and data science (STATA) version 15 and I2 was used to determine the heterogeneity. By analysing 
the data of articles, the pooled estimates of these data indicated that influenza vaccination could 
lower probability of COVID-19 infection up to 24% (OR = 0.77; 95% CI: 0.65, 0.91), of death up to 
32% (OR = 0.68; 95% CI: 0.42, 1.11), of the hospitalisation up to 25% (OR = 0.75; 95% CI: 0.46; 1.23) 
and of admission to ICU up to 29% (OR = 0.71; 95% CI: 0.40, 1.27). Influenza vaccination can help 
decrease the COVID-19 infection and reduce hospitalisation and the need for ICU and mortality 
rates. 

Keywords: COVID-19, influenza vaccine, hospitalisation, mortality, ICU, prevention
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and qualitative reports of vaccine efficacy were 
excluded. The author’s name, year of publication, 
age and sex of subjects, and the outcomes of 
influenza vaccination and COVID-19 such as 
coronary heart disease, mortality, hospitalisation 
and intensive care unit (ICU) admission were 
examined.

Finally, random pooled effect OR for 
different outcomes was calculated by STATA 
version 15, and I2 was used to determine 
heterogeneity.

Results

After eliminating the duplicates, 5,246 
papers were screened, of which 164 studies were 
found to have relative data to our investigation. 
By reviewing the full text of these 164 studies 
and considering the predetermined inclusion 
criteria, 15 articles [9 cohort studies (4, 14–21), 
four cross-sectional studies (22–25) and two 
case-control studies (26, 27)] were eventually 
selected, which had valuable and related data 
for meta-analysis (Figure 1). In general, more 
than 120,000 patients were investigated in our 
research. Table 1 presents the number of people, 
mean age, gender and the number of groups 
evaluated for influenza vaccination in each study. 

Embase, Ebsco, Cochrane and MedRxiv, both 
on peer review and non-peer review articles in 
all languages (with an abstract in English) from 
November 2019 to 25 November 2020. Medical 
subject heading (MeSH) terms and combined 
text were used to search in databases. Search 
keywords included COVID-19, coronavirus, 
SARS-CoV-2, 2019-nCoV, COVID, influenza, flu, 
grippe and vaccine.

Data Collection and Synthesis of Data 
Extract

Firstly, two authors conducted a systematic 
search independently and after the articles 
were extracted, they were sent to the third 
author to check if any possible inconsistency 
occurred. Then, the full texts of selected articles 
were evaluated. The studies which reported 
the odds ratio (OR), relative risk (RR) and 
hazard ratio (HR) between the influenza vaccine 
and the COVID-19 were included. Moreover, 
the data were examined to ensure the ratios 
were not directly mentioned. References to 
these articles were also reviewed to ensure 
that relevant studies were not missed. While 
evaluating, special attention was paid to cohort, 
case-control, and cross-sectional studies, and 
studies with no valuable data, duplications, 

Figure 1. Flow diagram of the number of studies screened and included in the meta-analysis
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All studies included in this meta-
analysis were evaluated for the relationship 
between receiving the influenza vaccine 
and the probability of getting infected by 
COVID-19. Furthermore, the rate of mortality, 
hospitalisation and admission to ICU were 
analysed independently, if reported (Table 1). 
Random effect pooled estimates were used to 
assess the effectiveness of influenza vaccine 
on SARS-CoV-2. Eight studies with nine 
groups (one included two cohorts) reported 
new COVID-19 rates in people who had flu 
vaccination the previous year. The pooled OR of 
these data indicated that influenza vaccination 
reduced the rate of COVID-19 to 24% (OR = 0.77; 
95% CI: 0.65, 0.91) (Figure 2) (14–17, 19, 25–27), 
where the pooled estimates of adjusted and non-
adjusted studies showed a significant difference 
(P = 0.020) indicating 12% and 64% reduction, 
respectively. These eight articles were of different 
study types, including cross-sectional, cohort and 
case-control, which calculated pooled estimates 
in outcomes and indicated no significant 
difference.

Pooled estimates of seven studies which 
had reported the association between influenza 
vaccination and mortality rate in people with 
SARS-CoV-2 showed that vaccination could 
reduce the mortality rate in individuals up to 
32% (OR = 0.68; 95% CI: 0.42, 1.11); however, 

it was not statistically significant (Figure 3). 
Moreover, the pooled estimates of studies 
which had reported adjusted and non-adjusted 
findings were not statistically significant (P = 
0.17) (4, 14, 15, 18, 22–24). The articles were 
based on cross-sectional and cohort studies in 
which the pooled estimates in outcomes were 
calculated, indicating no significant difference. 
Four articles analysed the association between 
influenza vaccination and hospitalisation, where 
pooled estimates indicated a 25% (OR = 0.75; 
95% CI: 0.46, 1.23) reduction among vaccinated 
individuals, which is not statistically significant 
(Figure 4). The pooled estimates of studies 
reporting adjusted and non-adjusted findings 
were not significantly different (P = 0.61) (14, 
15, 20, 21). Three articles found a reduced ICU 
admission among subjects with COVID-19 
who had received influenza vaccination where 
pooled estimates indicated a 29% reduction 
among vaccinated individuals; this rate was not, 
however, statistically significant [OR = 0.71; 
95% CI: 0.40, 1.27). The difference among the 
pooled estimates of adjusted and non–adjusted 
groups were not significant (P = 0.10) (15, 18, 
21) (Figure 5). Furthermore, one study reported 
a 20% reduction of mechanical ventilation for 
COVID-19 subjects who received influenza 
vaccination (18). 

Figure 2. Association between influenza vaccination and COVID-19
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Figure 3. Association between influenza vaccination and mortality

Figure 4. Association between influenza vaccination and hospitalisation

Figure 5. Association between influenza vaccination and ICU
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regarding the pandemic and increasing demand 
for the influenza vaccine, the demand may 
exceed production capacity (9).

The present study results indicated that 
influenza vaccination could reduce the mortality 
rate in COVID-19 patients by 32%; the rate, 
however, is not statistically significant. Studies 
have shown that this rate varies from 2% to 
74% (4, 15, 18, 23, 24). However, in studies 
conducted by Ragni et al. (14) and Ortiz-Prado 
et al. (22), the findings showed that influenza 
vaccination had no effect on mortality rate in 
COVID-19 patients, while the findings of one 
study (14) confirmed that creating a subgroup 
based on the type of vaccine, the trivalent 
vaccine, could reduce the risk of death up to 
over 30%. Hence, the inconsistency can be 
explained by the type of vaccination which many 
studies have ignored. Moreover, the reason 
for the difference between one study (22) and 
other studies can be elucidated by the fact that 
the condition of about 99% of patients was 
not clear. According to figures released by the 
World Health Organization (WHO), more than 
1,500,000 lives were lost from SARS-CoV-2 since 
the beginning of the new coronavirus pandemic 
to November, which is about 2.4% of all patients 
with COVID-19 (3). Due to the Center for Disease 
Control and Prevention (CDC), it was estimated 
that in the years 2018 and 2019, 490,600 people 
were hospitalised with influenza virus, with a 
death rate of 34,200 (100 cases per 100,000 
people infected with influenza) (31). Comparing 
the mortality rate of the two diseases of corona 
and influenza, it was shown that the mortality 
rate in COVID-19 is approximately 2.3%, while in 
influenza, it is less than 1% (3, 31).

Numerous studies report a significant 
relationship between influenza and COVID-19 
infection and increased mortality and morbidity, 
and increased health care demand; therefore, 
maximal influenza vaccination should be 
provided to reduce the burden of both diseases 
(as long as a definite vaccine is not yet available) 
and to prevent the risks of co-infection of 
these two diseases. Pooled estimates were 
analysed for eight studies which evaluated 
mortality rate in people who were examined 
for COVID-19 and influenza vaccination. It was 
found that influenza vaccination could reduce 
the probability of death in patients up to 37% 
and prevent the co-infection of the two diseases 
that have a simultaneous poor prognosis. The 

Discussion

The present study results indicated that 
people with a history of influenza vaccination 
had up to a 24% reduction in COVID-19 
infection. Furthermore, if COVID-19 infected 
the individuals, 25% hospital admission, 29% 
ICU admission and 32% mortality rate would 
decrease. Studies revealed a close relationship 
between influenza and COVID-19 (11); hence, the 
influenza vaccine might help body immunity and 
reduce the severity of COVID-19 (2).

The findings derived from the evaluated 
studies revealed that the influenza vaccine 
could have a protective role in recipients and 
could reduce the infection by 24%. Similarly, 
the protective effect of influenza vaccine on 
COVID-19 was confirmed so that the risk 
of infection would reduce from 12% to 64% 
(13–15, 17, 20, 24). However, one study (26) 
did not find an association between influenza 
vaccination and COVID-19 which is not in 
line with the findings of other studies. The 
difference can be due to the type of study which 
was a case-control. The control group in this 
study consisted of patients whose COVID-19 
tests were negative but not negative for other 
respiratory diseases such as influenza and 
other viral diseases. This issue is effective in 
immunising people against COVID-19; hence, 
it could have affected the outcome of the study. 
Although there are no definite findings on the 
protective mechanism of influenza vaccine 
against COVID-19, some studies supported 
the hypothesis that vaccination against one 
microorganism may develop immune responses 
to other microorganisms (29).  

Stimulation of the immune system 
by the vaccine and generation of trained 
innate immunity can justify the hypothesis. 
Moreover, since the SARS-CoV-2 and influenza 
viruses are similar in evolution, transmission 
and pathogenicity, the vaccine may induce 
inflammatory and antiviral reactions by 
establishing similar patterns in receptor 
identification (23). The remarkably high price 
of influenza vaccination in the past year caused 
it to be used more by the economically upper 
social classes, which, in turn, brings about 
healthier circumstances compared to the lower 
economic levels of society (30). Based on these 
findings, governments should consider strategies 
for the universal influenza vaccination because 
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is from 2.3% to 14.9% (36, 37). It was shown 
that the influenza vaccine could reduce the 
need for ICU hospitalisation by 29%. In other 
studies, this rate varies from 8% to 70% for 
ICU admission (15, 18, 21). Considering the 
COVID-19 pandemic, the growing need for the 
patients to be admitted to the ICU and connected 
to a ventilator, and the lack of ICU beds and 
ventilators, a general vaccination strategy can 
be recommended to governments to help reduce 
patients’ demands and increase capacity for more 
critical patients.

Limitations

One of the limitations of this study was 
that there was a lot of heterogeneity among 
the sample sizes of different studies (from 
203 to 198,828 patients). In many studies, 
patients were not monitored long enough and 
patient information was recorded at specified 
intervals. Furthermore, many studies have 
evaluated vaccination as a side component, 
so it was not possible to determine subgroups 
based on similar studies in similar conditions. 
Furthermore, several studies did not specify the 
time intervals and type of influenza vaccine that 
could affect study results. Another limitation 
is the lack of clinical trial studies that could 
be performed to more accurately assess the 
effectiveness of the influenza vaccine on the 
COVID-19 or by designing case-control studies 
with a more accurate methodology than the 
current studies. There are other systematic 
studies in this field, but there is no study that 
meta-analyses these consequences.

Conclusion

Because the influenza crisis coincides with 
the COVID-19 pandemic, the influenza vaccine 
can help reduce the incidence of COVID-19 
disease and reduce the hospitalisation rate, 
the need for ICU and mortality rate. It is also 
suggested that governments and politicians 
contribute to the current situation and increase 
the capacity of ICU beds for patients with more 
critical conditions by considering strategies for 
universal vaccination of individuals, along with 
other preventive measures.
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reduction in mortality rate could be due to 
the faster clearance of the SARS-CoV-2 virus, 
the prevention of virus diffusion to the lower 
lungs or the reduction of host’s destructive 
excessive inflammatory response (18). Excessive 
inflammatory response and cytokine storm in 
patients with COVID-19 play a critical role in 
increasing mortality (32). Besides, a study by 
Netea et al. (33) reported that inflammatory 
cytokines produced in the body before the acute 
onset of disease could be beneficial in the mild 
phase of disease. Consequently, vaccination by 
creating inflammatory cytokines before the acute 
onset of COVID-19 disease might boost lowering 
the severity of the disease. 

Due to a study in the United States, the 
COVID-19 hospitalisation was reported 164.5 
per 100,000 people (34). Studies indicate that 
the influenza vaccine is effective in the rate 
of hospitalisation of people with COVID-19. 
Performing statistical calculations related to 
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by up to 25%; however, this finding was not 
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rate varies from 36% to 60% (20, 21), which 
suggests that influenza vaccination could prevent 
the acute phase of COVID-19 and decrease 
hospitalisation; hence, it reduces the burden of 
disease on individuals. Moreover, vaccination 
reduces influenza hospitalisation as well as costs 
required for the health demand and the need for 
hospital beds, which are big problems in different 
countries. However, two studies by Ragni et al. 
(14) and Zein et al. (15) indicated that there is no 
significant relationship between vaccination and 
hospitalisation in COVID-19 patients. Although 
no correlation was reported in the study (21), 
the results showed that by creating subgroups 
due to vaccination time (October to November 
2019 and December 2019 to March 2020), the 
late vaccination group reduced hospitalisation 
by about 30%. As a result, the duration after 
vaccination could affect the outcome of disease. 
The study by Fink et al. (18) is also confirmatory, 
but it should be noted that even if the positive 
effects of vaccine were confirmed, this immunity 
could not remain for a long time (35). In another 
study (15), the vaccination duration of patients 
was not mentioned, which could be a reason for 
the difference between these findings and other 
studies.  
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