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Abstract

OBJECTIVE
Health care workers_ the �rst line army in the current pandemic_ are the most vulnerable group for COVID-19 infection.
Vaccination of health care workers is strongly recommended to salvage our army. However, more research is needed
to determine the safest and most effective vaccine. In our study, we assessed the safety and effectiveness of the �rst
approved vaccine in Egypt_ the Sinopharm vaccine.

DESIGN, SETTING:
An ambispective cohort study was conducted in �fteen triage and isolation hospitals, from the 1st of March till the
end of September 2021. Participants are either fully vaccinated or unvaccinated.

OUTCOMES AND MEASURES:
E�cacy outcome to assess vaccine effectiveness, severity outcome to assess incidence rate of hospitalized cases
(severe to critically ill) or the COVID-19 related mortality, in addition to the safety of the vaccine.

INTERPRETATION:
From the selected hospitals, we included 1228 of 1364 interviewed healthcare workers. Vaccine effectiveness was
67% to protect against symptomatic PCR con�rmed cases and 46% for total COVID-19 infection after adjusting
hazard ratio. Incidence rate ratios of vaccinated to unvaccinated group were 0.39 (95%CI, 0.24–0.65) for PCR
con�rmed symptomatic case, 0.63 (95%CI, 0.46–0.86) for total COVID-19 infection, 0.45 (95% CI, 0.15–1.31) for
hospitalization, 0.71 (95% CI, 0.07– 6.39) for mechanical ventilation and only one COVID-19 death among
unvaccinated group. Most adverse events are mild and well-tolerated. Pregnant and lactating vaccinated mothers did
not report any sentinel adverse events.

CONCLUSION
Sinopharm was effective in protecting health care workers from the highly transmissible COVID-19 infection when the
predominant Delta variant was ambient.

Introduction
Since March 2020, The World Health Organization (WHO) announced that a novel coronavirus (SARS-CoV2)
associated disease (COVID-19) is a pandemic that raises global concerns(1). This is due to the rapid spread of the
disease and incredible increase in the number of cases and deaths due to SARS-CoV2 respiratory symptoms and
multi-organ damage, in addition to septic shock; as the number of cases reached 323 million cases with 5.5 million
con�rmed deaths globally till January 2022(2). From the onset of the disease, members of the medical team have
assumed the duty to defend and address this terrible disease for humanity in all hospitals worldwide. As a result,
many healthcare workers (HCWs) turn into COVID-19 victims. From January 2020 to May 2021, WHO estimates the
number of deaths among HCWs)from COVID-19 was between 80 000 and 180 000 (3). Therefore, The Centers for
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Disease Prevention and Control (CDC) recommended for vaccination of HCWs to prevent morbidity and mortality of
global frontline defenders(4). Moreover, HCWs are exposed daily to a very high viral load from their work environment
that leads to increasing their susceptibility to getting sick easily, and the loss of workdays that has a critical in�uence
during the pandemic. Furthermore, they can transmit the infection to their family, necessitating the vaccination of
HCWs(5).

Grievously, till now there are con�icting data about the safest and most effective treatment for COVID-19 disease.
Therefore, many pharmaceutical companies tried to develop a SARS-CoV2 vaccine from the beginning of this disaster.
Till 24 January 2022, twenty-six vaccines are granted emergency use authorization, or made available for use outside
clinical trials. Nine vaccines are approved for use in Egypt of which four are in clinical trials(6). Egyptian Ministry of
Health and Population (MoHP) participated with Sinopharm pharmaceutical company in phase 3 trial, and after
interim analysis, the vaccine proved its safety, e�cacy, and suitable storage conditions(7). Thus, in�uence the
government to receive successive batches from the inactivated BBIBP-CorV (Sinopharm) vaccine in January 2021,
which was the �rst type of vaccine that reached Egypt, and they started vaccination to HCWs who met daily COVID-19
patients in the chest, fever (triage), and isolation hospitals.

But due to the rush to request vaccination, the long-term follow-up in real-life is not well established yet(8).
Consequently, we aimed to assess the effectiveness and safety of this new vaccine in legitimate healthcare workers’
life. Till now there are insu�cient studies to detect the effectiveness of the Sinopharm vaccine.

Methodology

Study design and participants:
An ambispective cohort study was conducted in �fteen isolation and triage hospitals (�ve isolation hospitals, �ve
fever hospitals, �ve chest hospitals) scattered across Egypt. We performed a multistage sampling technique. First, we
divided Egypt into �ve main clusters and chose the governorate with greatest population according to the latest
census of Egypt(9): Middle Egypt (Cairo governorate), East Delta (El Sharika governorate), West Delta (Alexandria
governorate), North Delta (Kafr El-Sheikh governorate), and South Delta (Assuit governorate). Then strati�ed hospitals
by specialty to select one isolation, one fever, and one chest hospital from each governorate to participate.

The study began in May 2021, after ethical approval from the MoHP Research Ethics Committee. The investigators
interviewed HCWs: physicians, nurses, pharmacists, technicians, from the selected hospitals and they accepted to
enroll in the study, whether they were fully vaccinated by the inactivated BBIBP-CorV vaccine or not. We excluded any
HCWs vaccinated with another type of SARS-CoV2 vaccine.

Vaccinated group: HCWs who completed two doses of the inactivated BBIBP-CorV vaccine, twenty-one days apart, we
did not meet any partial vaccinated one. Control group: HCWs not vaccinated or willing to be vaccinated as
vaccination became a must since October 2021.

The follow-up period was started fourteen days after the date of the second dose for each vaccinated HCWs and from
the 1st of March for unvaccinated HCWs, that is the calculated median time for starting to follow-up in vaccinated
persons, ends on the 30th of September 2021 (nearly seven months).

Sample size calculation:
From the literature, nearly 10% from COVID-19 con�rmed cases are severe to critically ill (our primary outcome) (10)
(11), and we assumed that the vaccine will reduce this percentage by 50%, and by using Stata 16 software for sample



Page 5/18

size calculation, power 80%, and 0.05 level of signi�cance, the minimum total accepted sample size was 950
participants. Upon adjusting cluster effect using varying cluster size equation, by multiplying the total sample size
with inverse minRE = 1.18; assuming the coe�cient of variation (CV = 0.6) and the minimum relative e�ciency (minRE 
= 0.847)(12). Consequently, 1125 is the adjusted sample size.

Data sources and measures:
In the �rst interview from participated HCWs, May 2021, we collected demographics, profession, workplace, daily
contact status to COVID-19 patients, comorbidities, risk factors for severe COVID-19 infection, pregnancy, lactation,
smoking status, prior COVID-19 infection, lost workdays due to COVID-19 illness and in�uenza vaccination at the
previous year as baseline data. Dates of the Sinopharm vaccine �rst and second doses were collected from hospital
registries. Furthermore, all participants were asked about any con�rmed or suspected COVID-19 infection
retrospectively started from 14 days after full vaccination or from the 1st of March for the unvaccinated group,
vaccinated HCWs also asked for solicited adverse events they suffered after vaccination, the severity of their adverse
events(13), frequency, duration, and the treatment used.

At the end of September 2021, we collected the dates of the study outcomes if happened, either by re-interviewing or
calling of all the participants or from their hospital’s data for unreached dead or critically ill persons.

Outcomes:
The primary outcomes were assessing vaccine effectiveness to prevent COVID-19 infection, severity outcome was the
incidence rate of hospitalized cases (severe to critically ill) and the COVID-19 mortality rate.

The secondary outcomes were the incidence rate of con�rmed polymerase chain reaction (PCR) symptomatic case or
total COVID-19 infection either PCR con�rmed or suspected, as de�ned in MoHP protocol(14), any HCWs has three or
more from typical COVID-19 symptoms: fever, cough, general weakness, headache, myalgia, coryza, dyspnea,
nausea/vomiting, diarrhea or altered mental status. Compare the median workdays lost due to COVID-19 infection
between 2 groups. Besides, the number and proportion of solicited adverse events after vaccination either local or
systemic, and reporting of any serious adverse event in the vaccinated group. Local solicited adverse events were
pain, erythema, swelling, or lymphadenopathy at the site of injection. In addition to systematic adverse events were
rash, fever, chills, fatigue, myalgia, arthralgia, nausea, vomiting, change in blood pressure, or headache.

Statistical analysis and statistical package:
Data were analyzed using R software 4.1.1. packages, with a 5% level of signi�cance.

Median and interquartile range was used to describe numerical data. Number, and percentage for categorical data. All
baseline data: demographics, comorbidities, risk factors, previous in�uenza vaccination, prior COVID-19 infection was
compared in both groups by using the Chi-square test or Mann Whitney test, and variable with statistically signi�cant
difference between the two groups was adjusted either in subgroup analysis or in multivariate Cox-regression. The
Chi-square test and incidence rate ratio (IRR) were used for comparing the signi�cance of outcomes (PCR-con�rmed
symptomatic case, total COVID-19 infection, hospitalization, mechanical ventilation, and death). A subgroup analysis
was performed for IRR. Vaccine effectiveness was calculated as 1- an adjusted hazard ratio (HR) through Cox-Hazard
regression. In addition to reporting the number and percentage of the solicited adverse events classi�ed by severity.

Results
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From 1364 interviewed HCWs, 1228 were enrolled in the study (Fig. 1), the median follow-up days was 213 (IQR, 180–
213), the unvaccinated persons were younger than vaccinated, their median age was 30 (IQR, 26–37), and 35(IQR 29–
42) years respectively. Female sex was more predominant in the unvaccinated group, 2 females were pregnant (they
got vaccinated accidently in early pregnancy) and 1 lactating mother in the vaccinated group while 19 were pregnant
and 26 lactating in the unvaccinated group.

Nurses were the highest category among the unvaccinated group while pharmacists in the vaccinated one. 57.3% of
unvaccinated groups work in chest hospitals and 43.0% of vaccinated group work in isolation (Supplementary, S1).
The majority of both groups didn’t have any risk factors for severe COVID-19 infection and weren’t smokers.

There was no statistically signi�cant difference in both groups for prior COVID-19 infection 16.7% unvaccinated,
20.3% vaccinated (p = 0.207), in addition to the loss of workdays due to prior COVID-19 (p = 0.142).

All of the baseline characteristics at the 1st interview are discussed in Table 1 and Supplementary (S1).
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Table 1
Baseline characteristics at the �rst interview.

Characteristics, No. (%) Unvaccinated

(N = 898)

Vaccinated

(N = 330)

Total

(N = 1228)

P-value

Age category       0.003

< 50 years 841 (93.9%) 295 (89.3%) 1136 (92.5%)  

≥ 50 years 55 (6.1%) 37 (11.2%) 92 (7.5%)  

Gender       < 0.001

Female 777 (86.5%) 228 (69.1%) 1005 (81.8%)  

Male 121 (13.5%) 102 (30.9%) 223 (18.2%)  

Healthcare Profession       < 0.001

Dentist 15 (1.7%) 1 (0.3%) 16 (1.3%)  

Nurse 569 (63.4%) 71 (21.5%) 640 (52.1%)  

Pharmacist 117 (13.0%) 132 (40.0%) 249 (20.3%)  

Physician 127 (14.1%) 79 (23.9%) 206 (16.8%)  

Technician 70 (7.8%) 47 (14.2%) 117 (9.5%)  

Contac status to COVID-19 patients       < 0.001

Direct contact 728 (81.1%) 159 (48.2%) 887 (72.2%)  

Indirect contact 170 (18.9%) 171 (51.8%) 341 (27.8%)  

In�uenza vaccination in 2020       < 0.001

No 685 (76.3%) 193 (58.5%) 878 (71.5%)  

Yes 213 (23.7%) 137 (41.5%) 350 (28.5%)  

Number of risk factors for severe COVID-19     < 0.001

0 718 (80.0%) 227 (68.8%) 945 (77.0%)  

1 135 (15.0%) 70 (21.2%) 205 (16.7%)  

≥2 45 (5.0%) 33 (10.0%) 78 (63%)  

Smoking status       0.108

No 865 (96.3%) 311 (94.2%) 1176 (95.8%)  

Yes 33 (3.7%) 19 (5.8%) 52 (4.2%)  

Pregnancy       0.07

No 879 (97.9%) 328 (99.4%) 1207 (98.3%)  

Yes 19 (2.1%) 2 (0.6%) 21 (1.7%)  

Lactation       0.006
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Characteristics, No. (%) Unvaccinated

(N = 898)

Vaccinated

(N = 330)

Total

(N = 1228)

P-value

No 872 (97.1%) 329 (99.7%) 1201 (97.8%)  

Yes 26 (2.9%) 1 (0.3%) 27 (2.2%)  

Previous COVID-19 infection before vaccination     0.207

No 748 (83.3%) 263 (79.7%) 1011 (82.3%)  

Yes 150 (16.7%) 67 (20.3%) 217 (17.6%)  

Previous hospitalization due to COVID-19     0.924

No 861 (95.9%) 316 (95.8%) 1177 (95.8%)  

Yes 37 (4.1%) 14 (4.2%) 51 (4.2%)  

Number of workdays lost due to previous COVID-19     0.142

Median (IQR) 14 (10–15) 14 (10–15) 14 (10–15)  

Total days lost 2034 1037 3071  

Risk factors for severe COVID-19: chronic lung disease, cardiovascular disease, diabetes, hypertension, BMI > 35,
chronic kidney disease, chronic liver disease, Autoimmune diseases.

Effectiveness estimation against COVID-19 infection
During the study follow-up period which ended in September 2021, the proportion of PCR con�rmed cases was
statistically signi�cant between unvaccinated and vaccinated groups respectively 14.4%, 5.5% (p < 0.001). Among 25
hospitalized unvaccinated HCWS 4 were admitted to ICU and mechanically ventilated (MV), whereas one was MV
from 4 hospitalized vaccinated HCWs. However, the hospitalization and MV by COVID-19 infection between two
groups were statistically insigni�cant, (p = 0.108), (p = 0.728) respectively, only 1 death occurred among the
unvaccinated ones.

Vaccine effectiveness was 67% to protect against symptomatic PCR con�rmed cases and 46% for total COVID-19
infection after adjusting HR for age, gender, hospital type, contact to COVID-19 patients, workplace, prior COVID-19
infection, and in�uenza vaccination (Table 2).

Crude incidence rate ratios (IRR) of vaccinated to unvaccinated group were 0.39 (95%CI, 0.24–0.65) for PCR
con�rmed symptomatic case, 0.63 (95%CI, 0.46–0.86) for total COVID-19 infection, 0.45 (95% CI, 0.15–1.31) for
hospitalization, 0.71 (95% CI, 0.07– 6.39) for MV, and couldn’t be calculated for death.

Also, we noticed a statically signi�cant difference between the 2 groups in the number of workdays lost due to COVID-
19 infection as being greater in the unvaccinated group (median 14, IQR 10–15) than in the vaccinated group (10
days, IQR 6.5–15) days (Table 2).
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Table 2: Outcomes at the end of September 2021  

The
outcome, No.
(%)

Unvaccinated
(N = 898)

Vaccinated
(N = 330)

Total

(N = 
1228)

P-
value

IRR

(95%CI)

Unadjusted
HR

(95%CI)

Adjusted
HR
(95%CI)

VE

Current COVID-19 infection     < 
0.001

       

No 677 (75.4%) 282
(85.5%)

959
(78.1%)

  Reference Reference Reference  

PCR
con�rmed

129 (14.4%) 18 (5.5%) 147
(12.0%)

  0.39

(0.24–
0.65)

0.42

P = 0.0007

0.33a

(0.2–
0.57)

67%

Total COVID 221 (24.6%) 48 (14.5%) 246
(21.9%)

  0.63

(0.46–
0.86)

0.64

P = 0.004

0.54a

(0.38–
0.76)

46%

Hospitalization due to COVID-
19

    0.108        

No 873 (97.2%) 326
(98.8%)

1199
(97.6%)

  Reference Reference Reference  

Yes 25 (2.8%) 4 (1.2%) 29
(2.4%)

  0.45

(0.15–
1.31)

0.48

P = 0.14

0.35b

(0.12–
1.08)

65%

Admission
place

      0.326        

ICU 4 (0.4%) 1 (0.3%) 5
(0.4%)

  ---- ---- ----  

Intermediate
care unit

2 (0.2%) 1 (0.3%) 3
(0.2%)

  ---- ---- ----  

Ward 19 (2.1%) 2 (0.6%) 21
(1.7%)

  ----- ---- ----  

Mechanically
ventilated

      0.728        

No 894 (99.6%) 329
(99.7%)

1223
(99.6%)

  Reference Reference Reference  

Yes 4 (0.4%) 1 (0.3%) 5
(0.4%)

  0.71

(0.07–
6.39)

0.95

P = 0.96

1.26c

(0.13–
12.2)

--

Still alive       0.544        

No 1 (0.1%) 0 (0.0%) 1
(0.1%)

  ---- ---- ----  
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Table 2: Outcomes at the end of September 2021  

Yes 897 (99.9%) 330
(100.0%)

1227
(99.9%)

  ----- ---- ----  

Workdays lost due to current
COVID-19

    0.007        

Median (IQR) 14 (10–15) 10 (6.5–
15)

14 (19 
− 15)

  ----- ---- ----  

Total 2824 557 3381   ----- ---- ----  

IRR: incidence rate ratio of vaccinated to unvaccinated per person-days, HR: crude hazard ratio vaccinated /
unvaccinated HCWs, adjusted HR: adjusted hazard ratio, VE: vaccine e�cacy = (1- adjusted HR) %

aAdjusted for age, gender, contact to COVID-19 patients, hospital type, workplace, previous COVID-19 infection,
in�uenza vaccination.

b Adjusted for age, gender, contact to COVID-19 patients, previous COVID-19 infection, number of risk factors,
pregnancy, smoking.

c Adjusted for age, gender.

Adjusting variables:
Upon subgrouping of incidence rate ratio (IRR) for PCR con�rmed cases of vaccinated to unvaccinated, statistically
signi�cant variables were age less than 50 [IRR = 0.38, 95% CI 0.23–0.65], direct contact to COVID-19 patients [IRR = 
0.2, 95% CI 0.09–0.43], chest hospitals [IRR = 0.31, 95% CI 0.12–0.78], and no prior COVID-19 infection [IRR = 0.4, 95%
CI 0.24–0.67] (Fig. 2).

Another subgrouping of incidence rate ratio (IRR) for total COVID-19 and hospitalized COVID-19 cases was shown in
supplementary (S2, S3).

Safety measures:
Mostly, the adverse events (AEs) were mild (grade 1). Regarding local adverse events (AEs) which reported: Half of the
vaccinated suffered from local pain (the most prevalent local AEs) contributed to 52.5% following both the 1st and the
2nd dose, swelling appeared around 3.3% following the 1st dose. No local pain associated with erythema and
swelling, numbness, or lymphadenopathy appeared following the administration of the 2nd dose only.

Systemic AEs which reported: Fever was mainly following the �rst dose 34.2% (temperature range, 37.3–39˚C), the
largest duration was for 3 days, the �uctuation in blood pressure appeared following the administration of both doses
as following: 6 vaccinated HCWs suffered from an increase in their blood pressure (150/90mmHg was the highest
among them) while decreasing blood pressure in one vaccinated (80/50mmHg) with a maximum 3 days duration,
other AEs and their severity shown in (Fig. 3). Besides this, unsolicited AEs were reported as follows; mild edema
occurred in one vaccinee at face and hands following the administration of the 1st vaccine dose, and
hyperpigmentation was reported from one vaccinee and lasted for 4 months, pregnant and lactating mothers did not
report any sentinel AEs (S8).

About treatment medications for these adverse effects were ACEIs, CCBs, and BB for increased blood pressure,
Paracetamol for pain or fever the most commonly used drug for adverse events management followed by other
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NSAIDs, antihistaminic injection for edema.

Discussion
This ambispective cohort study announces infection rates with con�rmed COVID-19 among a large Egyptian health
care workers (HCWs) cohort (n = 1228) for 7 months follow up (March 2021, to September 2021). We identi�ed 18
cases of COVID-19 (5.5%) among vaccinated HCWs with an incidence rate ratio of 0.39 (95%CI, 0.24–0.65). We
observed that inactivated BBIBP-CorV vaccine (Sinopharm) had an e�cacy of 67% among healthcare workers
calculated as a percentage of (1- adjusted HR).

Our study has at least three main strengths. First, it was conducted across multi-centers distributed all over Egypt;
�fteen hospitals were included chosen by multistage sampling technique_ the highest infection rate areas. Second, we
targeted health care workers as they are the theater of war in this pandemic disease, exposed to high viral load. Third,
we also handled a subgroup analysis for all variables for our outcomes.

The Emergency authorization handed out the inactivated whole virion vaccine (BBIBP-CorV), it was the initial launch
of a vaccination program against COVID-19 for HCWs that began on January 16, 2021. The Sinopharm vaccine was
not as effective against variants of SARS-CoV-2 as the original virus(15). However, our timeline study could ensure its
e�cacy against Delta variant_ the second surge linked to highly transmissible Delta variant. On the 28th of July 2021,
appears in 132 countries globally. Moreover, WHO Eastern Mediterranean Region O�ce reported detection of Delta
variants in 15 countries including Egypt(16). The Egyptian Ministers of Health announced the �rst Delta variant case
in Egypt in July(17). This variant is a predominant one till now in Egypt(18). Consequently, the �rst detection of this
variant in India from March 2021(19), did not block its appearance before in Egypt. Hence, our targeted population in
their hospitals deals with all COVID-19 patients, they may be infected by existing variants during the follow-up period.

Moreover, there was a statically signi�cant difference between the 2 groups in the number of workdays lost due to
COVID-19 infection, days were greater in the unvaccinated group that certainly will impact the provision of health
services and consequently economically effective. Also, the vaccine effectiveness (VE) for hospitalization or
mechanically ventilation due to COVID-19 infection was insigni�cantly between two arms, that is maybe due to the
good planning and innovation in public health to control the infection outbreak _Egyptian protocol management, less
severe new variants of the virus, our median age groups.

The VE in our study are similar to estimates that have been reported in New Delhi, India for SARS-CoV-2 reinfection
rate and estimated effectiveness of the inactivated Whole Virion Vaccine BBV152 among Health Care Workers, Fully
vaccinated HCWs had a lower risk of reinfection (HR = 0.14, 95%CI 0.08–0.23)(20). Despite their higher VE, and that is
maybe due to their larger sample size or different vaccine type, their study was conducted at only one large hospital.
In addition, a randomized double-blind phase 3 trial in the United Arab Emirates (UAE) and Bahrain to evaluate the
e�cacy and adverse events of 2 inactivated COVID-19 vaccines interpreted signi�cantly decreases symptomatic
COVID-19 risk, and sentinel AEs were rare(21). However, the limitations of this study: it was conducted in a healthy
population and the e�cacy among those with chronic disease, older adults, and those with previous SARS-CoV-2
infections were not su�ciently reported; also, Egypt and Jordan data were not included in the interim analysis and
�nal analysis not reported yet.

From the previous studies, the inactivated Sinovac vaccine e�cacy in Brazil was found 51% for symptomatic COVID-
19 infection(22), with longer dosing intervals, while in Turkey was found 83.5% e�cacy(23) and in Indonesia reported
65% e�cacy(24). Although the inactivated vaccine was not as effective against variants of SARS-CoV-2 as the
original virus, the vaccine effectiveness was still over 50% for fully vaccinated people(15). Till now, the available data
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suggests that effectiveness is highest in RNA vaccines than viral vector ones and the least in the inactivated SARS-
CoV-2 vaccines. However, Israel recently reported a breakthrough infection of SARS-CoV-2, dominated by variant
B.1.1.7 in a small number of fully vaccinated health care workers, raising concerns about the effectiveness of the
original vaccine against those variants(25). Whereas, another study in Egypt shows that the Sinopharm vaccine
cannot trigger su�cient antibodies as an immune response in most vaccinated cases(15). The UAE solved this
problem by a third booster dose of the Sinopharm vaccine to improve antibody response. Subsequently, more studies
are needed in those who receive three doses of the Sinopharm vaccine to determine the vaccine's effectiveness
among them. On the other hand, we adjusted for previous COVID-19 infection _ before 14 days after fully vaccinated
in the vaccinated group and before 1st March for the unvaccinated group_ to encompass high titers of immune
antibodies and we did not �nd any difference. Indeed, another study examined one of COVID-19 vaccine effectiveness
with in�uenza vaccine to assess immunogenicity(26). So, we adjust this variable in our study, and no difference
between the two groups.

The vaccine works by using killed viral particles to expose the body's immune system to the virus without risking a
serious disease response(15). In our study, the post-vaccine symptoms after the �rst and second doses are commonly
mild, as classi�ed by the participants. About half of the participants developed local mild reactions and local pain.
Fever was also mild and was the highest following the 1st dose only- 34.2% - with the highest temperature 39°C- with
a maximum of 3 days. Similar to the �ndings of an earlier study, it is noticeable that a higher percentage of
participants did not feel any side effects after the second dose of vaccination than after the �rst dose(27), which may
be attributed to the immune system response (increase cytokines). Other adverse events were variable and mostly
occurred in one patient, mild Edema face hand, hypertension, and hypotension.

After all that, there is hesitancy in accepting vaccination among people, accepted mainly by young HCWs with fewer
comorbidities and risk factors for admission. Our study supports the governmental efforts to improve vaccination
coverage and impose it for people in many sectors. Finally, the vaccination against SARS-CoV-2 is the solution to
overcome this disaster infection.

Study limitations:
This study is observational so the causal relationship between adverse events and vaccine administration could not
be well de�ned. We need further studies for other categories of populations like children, pregnant and lactating
women to check for e�cacy and safety of this vaccine among them and for a longer duration. In addition, we may
miss some asymptomatic patients during the follow-up period.
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Figure 1

Consort diagram showing study participants.



Page 17/18

Figure 2

Incidence rate subgrouping of PCR con�rmed cases
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Figure 3

Solicited adverse events.


