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Abstract
Background Several reports have been published about the impact of coronavirus disease 2019 (COVID-19) vaccines on 
human health, and each vaccine has a different safety and efficacy profile. The aim of this study was to reveal the nature and 
classification of reported adverse drug reactions (ADRs) of the two COVID-19 vaccines (tozinameran and ChAdOx1) among 
citizens and residents living in Saudi Arabia, and show possible differences between the two vaccines and the differences 
between each batch on the health of populations.
Methods A cross-sectional study was conducted in Saudi Arabia between December 2020 and March 2021. Saudi citizens 
and residents aged ≥ 16 years who had at least one dose of any batch of either of the two approved COVID-19 vaccines 
(tozinameran and ChAdOx1) and who reported at least one ADR from the vaccines were included. The study excluded 
people who reported ADRs after receiving tozinameran or ChAdOx1 vaccines but no information was provided about the 
vaccine’s batch number.
Results During the study period, 12,868 vaccinated people, including a high-risk group (i.e., those with chronic illness or 
pregnant women), reported COVID-19 vaccine ADRs that had been documented in the General Directorate of Medical 
Consultations, Saudi Ministry of Health. The study reported several ADRs associated with COVID-19 vaccines, with the 
most common (> 25%) being fever/chills, general pain/weakness, headache, and injection site reactions. Among healthy and 
high-risk people, the median onset of all reported ADRs for tozinameran and ChAdOx1 vaccine batches were 1.96 and 1.64 
days, respectively (p < 0.01). Furthermore, significant differences (p < 0.05) were recorded between the two studied vaccines 
in regard to fever/chills, gastrointestinal symptoms, headache, general pain/weakness, and neurological symptoms, with higher 
incidence rates of these ADRs observed with the ChAdOx1 vaccine than the tozinameran vaccine. However, the tozinam-
eran vaccine was found to cause significantly (p < 0.05) more palpitation, blood pressure variations, upper respiratory tract 
symptoms, lymph node swelling, and other unspecified ADRs than the ChAdOx1 vaccine. Among patients vaccinated with 
seven different batches of the tozinameran vaccine, people vaccinated with the T4 and T5 batches reported the most ADRs.
Conclusion There were significant differences regarding most of the reported ADRs and their onset among tozinameran and 
ChAdOx1 vaccines on both healthy people and high-risk individuals living in Saudi Arabia. Moreover, the study found that 
the frequencies of most listed ADRs were statistically different when seven batches of tozinameran vaccine were compared.
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Introduction

Coronavirus disease 2019 (COVID-19) is an infectious pan-
demic disease that has resulted in severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) [1]. The global human 
death counts due to COVID-19 exceeded 3.9 million to June 
2021 [2]. Although the mortality rate of COVID-19 is lower 
than middle east respiratory syndrome (MERS), the momentum 
of spreading COVID-19 is much more [3].

Various COVID-19 vaccines have been approved for use 
among people to control SARS-CoV-2 virus transmission and 
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Key Findings 

The study reported several adverse drug reactions 
(ADRs) associated with coronavirus disease 2019 
(COVID-19) vaccines, with the most common being 
fever/chills, general pain/weakness, headache, and injec-
tion site reactions.

The median onset of all reported ADRs for the tozinam-
eran and ChAdOx1 vaccine batches was 1.96 and 1.64 
days, respectively (p < 0.01).

Statistically, ChAdOx1-vaccinated people complained 
more of fever/chills, headache, general pain/weakness, 
and neurological symptoms compared with the tozinam-
eran group.

More ADRs were detected in people vaccinated with the 
T4 and T5 batches, followed by the T2, and T1, T7, T3, 
and T6 batches, respectively.

Several reports of the impact of COVID-19 vaccines on 
human health have been published, and each vaccine has 
a different safety and efficacy profile. These reports were 
variable depending on the type of vaccine investigated and 
population characteristics. This variation is possible due to 
the different ethnic groups and genetic make-up [10–12]. 
The reported adverse drug reactions (ADRs) of the vaccines 
included pain at the injection site, body weakness, myalgia, 
shivering, headache, tachycardia, and symptoms or signs of 
upper respiratory inflammation [13, 14]. This study aims 
to reveal the nature and classification of reported ADRs of 
the two COVID-19 vaccines (tozinameran and ChAdOx1) 
among citizens and residents living in Saudi Arabia and 
assess the possible differences between the two COVID-19 
vaccines and each batch of the vaccines on the health of 
populations.

Research design and methods

Study design and population

A cross-sectional study was conducted in Saudi Arabia 
between December 2020 and March 2021. Saudi citizens 
and residents aged ≥ 16 years who had at least one dose of 
any batch of any of the two approved COVID-19 vaccines 
(tozinameran and ChAdOx1 vaccines) and who reported at 
least one ADR from the vaccines were included. The study 
excluded people who reported ADRs after receiving tozina-
meran or ChAdOx1 vaccines but no information was pro-
vided about the vaccine’s batch number.

The studied subjects were divided into healthy and non-
healthy (high-risk) groups. The high-risk group included 
participants with chronic illness, including diabetes mellitus 
(DM), hypertension (HTN), chronic kidney disease (CKD), 
allergy, respiratory disease (e.g., asthma), cardiovascular 
disease (e.g., coronary artery disease), cerebrovascular 
disease (e.g., stroke), sickle cell anemia (SCA), or immune 
deficiency (e.g., cancer or organ transplant), and pregnant 
women.

Outcomes

The primary outcomes of this study were to assess the differ-
ent ADRs that were classified depending on the nature (e.g., 
upper respiratory symptoms, lower respiratory symptoms, 
neurological symptoms, and cardiovascular symptoms) 
and onset of ADRs caused by the two COVID-19 vaccines 
(mRNA vaccine and adenovirus vector vaccine) among citi-
zens and residents living in Saudi Arabia. The study also 
compared ADRs between the two vaccines and between dif-
ferent batches of each vaccine, and the differences in ADRs 
in healthy and high-risk people.

mortality. These COVID-19 vaccines depend mainly on 
three pharmaceutical techniques: messenger RNA (mRNA), 
adenovirus vector, or inactivated SARS-CoV-2 genes [4]. 
The vaccine based on mRNA (tozinameran) first appeared in 
2020 during the COVID-19 pandemic. The mRNA vaccines 
work by delivering a specific mRNA sequence to human 
cells to produce spike protein, a part of SARS-CoV-2. The 
immune system stimulation due to the produced spike will 
protect the body from SARS-CoV-2 infection [5]. The first 
developed mRNA vaccine (tozinameran) was the result of 
a partnership between American and German pharmaceuti-
cal companies, and it was the first approved vaccine against 
COVID-19 [6]. The tozinameran vaccine was approved by 
the Saudi Food and Drug Authority (SFDA) in December 
2020 [7].

On the other hand, an adenovirus vector technique uses 
a mutated adenovirus, which is able to induce the human 
cells to make spike protein and trigger the immune system 
response to provoke specific T cells for preventing COVID-
19. The adenovirus vector vaccine (ChAdOx1) manufactured 
by a British–Swedish company with the assistance of Oxford 
University was approved in Saudi Arabia by the SFDA in 
February 2021 [7, 8]. Unlike the mRNA and adenovirus 
vector vaccines, the inactivated SARS-CoV-2 vaccine was 
produced by inactivating a specific variant of SARS-CoV-2 
by using β-propiolactone, in which this drug is able to bind 
to the virus genes and block their replication activity, but the 
viral proteins are kept intact. Therefore, injecting these inac-
tivated viruses to the body will trigger an immune response 
without causing the disease [9]. There are currently no inac-
tivated SARS-CoV-2 vaccines approved by the SFDA.
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Data collection tools and analysis

A database of ADRs reported by vaccinated citizens and 
residents themselves or by health care providers in different 
medical facilities was secondarily analyzed in this study. 
The database contained the source of the report, type of 
vaccine, vaccine’s batch number, ADR, the onset of ADR, 
and the diagnosed chronic health condition. Documentation 
of the reported ADRs in the database is performed via the 
Ministry of Health call center that is operated through the 
General Directorate of Medical Consultations in the Minis-
try of Health.

Data analysis was conducted using SPSS version 25 (IBM 
Corporation, Armonk, NY, USA), and a p-value < 0.05 was 
considered statistically significant. Human subjects were 
divided into healthy and high-risk participants (who have 
underlying conditions, including pregnant women). The fre-
quency distribution of the reported ADRs of both studied 
vaccines and their batches were determined. Comparison 
between healthy and high-risk subjects and between both 
studied vaccines regarding the development of ADRs was 
conducted using appropriate statistical tests.

Ethical consideration

This study was reviewed and approved by the Institutional 
Review Board Committees of the Saudi Ministry of Health 
(IRB Log Number: 21-91 M) and King Fahad Medical City 

(IRB Log Number: 21-359E). The confidentiality and ano-
nymity of the participants’ data were preserved.

Results

During December 2020 and March 2021, 12,868 of 
4,432,572 vaccinated people reported ADRs from COVID-
19 vaccines, representing a frequency of 0.3%. However, this 
number only represents those who reported ADRs that were 
documented in the General Directorate of Medical Consul-
tations, Saudi Ministry of Health. There were 9629 healthy 
people (75% of the total; 3292 in the tozinameran vaccine 
group [34%] and 6337 [66%] in the ChAdOx1 vaccine 
group), and 3239 high-risk people (1808 in the tozinameran 
vaccine group and 1431 in the ChAdOx1 vaccine group). 
Table 1 describes the baseline characteristics of the studied 
vaccinated participants. More than 35% of those vaccinated 
with the tozinameran vaccine were high-risk people com-
pared with 18% among those vaccinated with the ChAdOx1 
vaccine, with a statistically significant difference between 
both groups (p < 0.01). In addition, a significantly (p < 0.01) 
higher proportion of people vaccinated with tozinameran 
had chronic illness compared with those vaccinated with 
ChAdOx1. No significant differences were recorded between 
both groups regarding SCA (0.9% and 0.6% for tozinameran 
and ChAdOx1, respectively) and pregnant women (0.04% 
for both vaccines).

Table 1  Baseline characteristics among studied vaccinated people

Bold values indicate significant difference (p-value < 0.05)
Data are expressed as n (%)
CKD chronic kidney disease
a Chi-square test was performed
b Fisher’s exact test was performed

Variables Tozinameran vaccine ChAdOx1 vaccine Total vaccinated people p-valuea

Total no. of healthy participants 3292 (64.5) 6337 (81.6) 9629 (74.9) 0.001
Total non-healthy (high risk) participants 1808 (35.5) 1431 (18.4) 3239 (25.1) 0.001
 Diabetic patients 855 (16.8) 416 (5.4) 1271 (9.9) 0.001
 Hypertensive patients 903 (17.7) 432 (5.6) 1335 (10.4) 0.001
 CKD patients 59 (1.2) 25 (0.3) 84 (0.7) 0.001
 Patients with allergic reaction history 166 (3.3) 376 (4.8) 542 (4.2) 0.001
 Patients diagnosed with respiratory diseases 463 (9.1) 395 (5.1) 858 (6.7) 0.001
 Patients diagnosed with cardiovascular diseases 259 (5.1) 94 (1.2) 353 (2.7) 0.001
 Patients diagnosed with cerebrovascular diseases 66 (1.3) 7 (0.1) 73 (0.6) 0.001
 Sickle cell anemia patients 45 (0.9) 48 (0.6) 93 (0.7) 0.786
 Immunodeficient patients 129 (2.5) 71 (0.9) 200 (1.6) 0.001
 Pregnant women 2 (0.04) 3 (0.04) 5 (0.04) 1.000b

Total no. of vaccinated participants 5100 (40) 7768 (60) 12868 (100) 0.001
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The study reported several ADRs that had been sorted 
into 17 categories (Table 1), including fever/chills, injection 
site reactions (e.g., itching or inflammation at the injection 
site), gastrointestinal symptoms (e.g. nausea or vomiting), 
headache, general pain/weakness, lower respiratory tract 
symptoms (e.g., shortness of breath), anxiety, neurological 
symptoms (e.g., drowsiness or sleep disorder), palpitation, 
cardiovascular events (e.g., angina), blood pressure varia-
tions, bleeding events (e.g., epistaxis), upper respiratory tract 
symptoms (e.g., cough, sore throat, or nasal congestion), 
lymph node swelling, general allergic reactions (e.g., itch-
ing in different sites of the body), metabolic symptoms (e.g., 
increased blood glucose), and other unspecified ADRs (e.g., 
change in breast size). The most common ADRs (> 25%) 

associated with any of the two COVID-19 vaccines included 
fever/chills, injection site reactions, headache, and general pain/
weakness (Table 2). The median onset of all reported ADRs for 
the tozinameran and ChAdOx1 vaccine batches were 1.96 and 
1.64 days, respectively, and the difference between these vac-
cines regarding the onset of ADRs was significant (p < 0.01) 
(Table 3).

When the incidence of ADRs was compared between the 
two studied vaccines, statistically significant differences in fever/
chills (p < 0.01), gastrointestinal symptoms (p < 0.05), headache 
(p < 0.01), general pain/weakness (p < 0.01), and neurological 
symptoms (p < 0.05) were observed, with higher percentages 
of people vaccinated with ChAdOx1 reporting these ADRs 
compared with those vaccinated with tozinameran (Table 2). 

Table 2  Frequency distribution of different adverse drug reactions from both vaccines among the studied participants

Bold values indicate significant difference (p-value < 0.05)
Data are expressed as n (%)
a Chi-square test was performed

Frequency of the adverse drug reactions (by 
category)

Vaccine doses (n = 12,868)

All tozinameran vaccine batches 
[n = 5100]

All ChAdOx1 vaccine batches 
[n = 7768]

p-valuea

Fever/chills 2211 (43.4) 5461 (70.3) 0.001
Injection site reactions 1598 (31.3) 2368 (30.5) 0.458
Gastrointestinal symptoms 801 (15.7) 1344 (17.3) 0.044
Headache 1441 (28.3) 3132 (40.3) 0.001
General pain/weakness 2596 (50.9) 5046 (65.0) 0.001
Lower respiratory tract symptoms 320 (6.3) 474 (6.1) 0.708
Anxiety 76 (1.5) 111 (1.4) 0.779
Neurological symptoms 859 (16.8) 1440 (18.5) 0.040
Palpitations 66 (1.3) 69 (0.9) 0.028
Cardiovascular events 15 (0.3) 12 (0.2) 0.091
Blood pressure variations 15 (0.3) 10 (0.1) 0.037
Bleeding events 22 (0.4) 24 (0.3) 0.256
Upper respiratory tract symptoms 347 (6.8) 309 (4.0) 0.001
Lymph node swelling 273 (5.4) 50 (0.6) 0.001
General allergic reactions 369 (7.2) 347 (4.5) 0.001
Metabolic symptoms 19 (0.4) 20 (0.3) 0.246
Others 35 (0.7) 29 (0.4) 0.014

Table 3  Median onset of adverse drug reactions (in days) for both studied vaccines

Bold values indicate significant difference (p-value < 0.05)
a Mann–Whitney U test due to non-normally distributed data

Variable Vaccine doses [N = 12,868] p-value

All tozinameran 
vaccine batches 
[n = 5100]

All ChAdOx1 vaccine batches [n = 7768]

Onset of adverse drug reactions [median no. of days (minimum– 
maximum)]

1.96 (0.1–94.1) 1.64 (0.1–33.4) 0.001a

1.72 (0.1–94.1)



88

However, tozinameran was significantly found to cause more 
palpitations (p < 0.05), blood pressure variations (p < 0.05), 
upper respiratory tract symptoms (p < 0.01), lymph node swell-
ing (p < 0.01), and other unspecified ADRs (p < 0.05) than 
the ChAdOx1 vaccine (Table 2). There were no statistically 
significant differences between both vaccines regarding other 
categories of ADRs, including injection site reactions, lower res-
piratory tract symptoms, anxiety, cardiovascular events, bleeding 
events, and metabolic symptoms (Table 2). Although more sig-
nificant people diagnosed with previous allergic reactions were 
found in the ChAdOx1 group, the frequency of general allergic 
reactions and lymph node swelling ADRs were more statistically 
detected in tozinameran-vaccinated people.

Regarding the ADRs reported for different batches of the 
tozinameran vaccine, including T1, T2, T3, T4, T5, T6, and T7, 
the study revealed significant differences between these batches 
regarding the ADR categories of fever/chills (p < 0.01), injection 
site reactions (p < 0.01), gastrointestinal symptoms (p < 0.01), 
headache (p < 0.01), general pain/weakness (p < 0.01), cardio-
vascular events (p < 0.05), blood pressure variations (p < 0.01), 
upper respiratory tract symptoms (p < 0.01), lymph node swell-
ing (p < 0.01), and general allergic reactions (p < 0.01). By 
contrast, no significant differences were recorded between 
ChAdOx1 vaccine batches (C1 and C2) regarding these ADRs 
(p > 0.05) (Table 4).

The study also reported several significant variations between 
healthy and high-risk people regarding the frequency of ADRs. 
For the tozinameran-vaccinated group, healthy people had 
significantly more ADRs relating to gastrointestinal symp-
toms (p < 0.01), headache (p < 0.01), general pain/weakness 
(p < 0.05), and lymph node swelling (p < 0.01) compared with 
the high-risk group. Meanwhile, the high-risk group had sta-
tistically more blood pressure variations (p < 0.05), upper res-
piratory tract symptoms (p < 0.05), and metabolic symptoms 
(p < 0.01) than healthy subjects (Table 5). With regard to the 
ChAdOx1 vaccine, the incidence rate of fever/chills, lower res-
piratory tract symptoms, palpitations, lymph node swelling, and 
metabolic symptoms was significantly higher (p < 0.05) in the 
high-risk group than in the healthy group (Table 6).

Discussion

The current study investigated people reporting at least one 
ADR after receiving different batches of the tozinameran and 
ChAdOx1 vaccines from December 2020 through March 
2021. Despite the baseline characteristics showing a signifi-
cantly higher proportion of healthy people who received the 
ChAdOx1 vaccine than the tozinameran vaccine, the incidence 
of fever/chills, headache, general pain/weakness, and neurologi-
cal symptoms was significantly higher in ChAdOx1-vaccinated 
people than those vaccinated with tozinameran. Furthermore, 
the onset of ADRs among tozinameran-vaccinated people was 

significantly delayed compared with ChAdOx1-vaccinated peo-
ple, which may be correlated with more patients diagnosed with 
chronic diseases in the tozinameran group.

Among the included subjects who were vaccinated with 
the tozinameran and ChAdOx1 vaccines, several ADRs, such 
as fever, injection site reactions, and general weakness, were 
expected. However, the researchers in this study revealed that 
mild neurological-related ADRs were also commonly reported. 
The mechanisms responsible for these neurological issues asso-
ciated with COVID-19 vaccines are not well understood, but 
some studies hypothesized that elevated blood levels of specific 
types of inflammatory cytokines could be correlated with inten-
sive immune responses, causing some damage to the neurons 
[15, 16].

The nature of ADRs reported in the current study is generally 
similar to that reported in other studies. For instance, El-Shitany 
et al. tracked the short-term ADRs of the tozinameran vaccine 
in Saudi Arabia and found that the most common symptoms 
were injection site pain, headaches, flu-like symptoms, fever, and 
tiredness [17], while less common ADRs included fast heart-
beat, whole body aches, difficulty breathing, joint pain, chills, 
and drowsiness. Rare ADRs include Bell’s palsy and lymph 
node swelling and tenderness [17]. In a large, randomized, dou-
ble-blind, placebo-controlled phase I/II clinical trial that enrolled 
more than 43,000 participants, the most common ADRs associ-
ated with the ChAdOx1 vaccine were fever, fatigue, headache, 
muscle pain, chills, injection site pain, and fever [18]. Although 
the nature of ADRs reported in these studies are generally simi-
lar to that reported in the current study, the incidence of the 
reported ADRs is almost twofold higher in the current study. 
The anticipated reason for the highly reported ADRs in this 
study could be related to people described as a high-risk group, 
as more than 35% of the included subjects in the tozinameran 
group have chronic diseases, most commonly DM, HTN, and 
respiratory diseases.

Findings from other studies that compared the safety of 
the tozinameran versus ChAdOx1 vaccines were somewhat 
consistent with the findings from the current study. Almufty 
et al. reported that ADRs of fever, general pain/weakness, 
headache, and chills were detected significantly more often in 
people immunized with the ChAdOx1 vaccine compared with 
people who received the tozinameran vaccine. These findings 
were consistent with the results of the current study [19]. Al 
Khames Aga et al. also showed that ADRs of fatigue, body pain, 
headache, and general pain were reported more often among 
ChAdOx1-vaccinated people compared with those who received 
the tozinameran vaccine (significance not tested) [20]. Another 
randomized, cross-sectional study conducted in Jordan revealed 
that chills, upper respiratory tract symptoms, and sleepiness 
and laziness ADRs were more frequently presented among 
ChAdOx1-vaccinated people than tozinameran-vaccinated peo-
ple (p < 0.05) [21]. In this study, injection site pain and swell-
ing were reported more frequently with tozinameran than with 
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Table 5  Frequency of reported adverse drug reactions from the tozinameran vaccine among both healthy and high-risk vaccinated participants

Bold values indicate significant difference (p-value < 0.05)
Data are expressed as n (%)
a Chi-square test was performed

Frequency of the adverse drug reactions
(by category)

All tozinameran vaccine batches [N = 5100]

Healthy people [n = 3292] Total high-risk people [n = 1808] p-Valuea

Fever/chills 1438 (43.7) 773 (42.8) 0.687
Injection site reactions 1014 (30.8) 584 (32.3) 0.425
Gastrointestinal symptoms 551 (16.7) 250 (13.8) 0.001
Headache 972 (29.5) 469 (25.9) 0.001
General pain/weakness 1711 (52.0) 885 (48.9) 0.236
Lower respiratory tract symptoms 192 (5.8) 128 (7.1) 0.099
Anxiety 52 (1.6) 24 (1.3) 0.483
Neurological symptoms 549 (16.7) 310 (17.1) 0.718
Palpitations 44 (1.3) 22 (1.2) 0.721
Cardiovascular events 10 (0.3) 5 (0.3) 0.864
Blood pressure variations 6 (0.2) 9 (0.5) 0.047
Bleeding events 13 (0.4) 9 (0.5) 0.593
Upper respiratory tract symptoms 205 (6.2) 142 (7.9) 0.039
Lymph node swelling 196 (6.0) 77 (4.3) 0.001
General allergic reactions 246 (7.5) 123 (6.8) 0.411
Metabolic symptoms 8 (0.2) 11 (0.6) 0.041
Others 24 (0.7) 11 (0.6) 0.620

Table 6  Frequency of reported adverse drug reactions from the ChAdOx1 vaccine among both healthy and high-risk vaccinated participants

Bold values indicate significant difference (p-value < 0.05)
Data are expressed as n (%)
a Chi-square test was performed

Frequency of the adverse drug reactions (by 
category)

All ChAdOx1 vaccine batches [N = 7768]

Healthy [N = 6337] High-risk [N = 1431] p-valuea

Fever/chills 4503 (71.1) 958 (66.9) 0.001
Injection site reactions 1917 (30.3) 451 (31.5) 0.494
Gastrointestinal symptoms 1098 (17.3) 246 (17.2) 0.917
Headache 2572 (40.6) 560 (39.1) 0.507
General pain/weakness 4118 (65.0) 928 (64.8) 0.964
Lower respiratory tract symptoms 352 (5.6) 122 (8.5) 0.001
Anxiety 85 (1.3) 26 (1.8) 0.178
Neurological symptoms 1156 (18.2) 284 (19.8) 0.244
Palpitations 50 (0.8) 19 (1.3) 0.049
Cardiovascular events 9 (0.1) 3 (0.2) 0.557
Blood pressure variations 7 (0.1) 3 (0.2) 0.345
Bleeding events 22 (0.3) 2 (0.1) 0.203
Upper respiratory tract symptoms 242 (3.8) 67 (4.7) 0.148
Lymph node swelling 35 (0.6) 15 (1.0) 0.035
General allergic reactions 282 (4.5) 65 (4.5) 0.884
Metabolic symptoms 11 (0.2) 9 (0.6) 0.001
Others 25 (0.4) 4 (0.3) 0.521
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ChAdOx1 [21]. In the study by Alhazmi et al., which evaluated 
ADRs relating to the tozinameran and ChAdOx1 vaccines in 
Saudi Arabia among 515 participants within 3 weeks through 
an online questionnaire, fatigue, pain at the site of injections, 
fever, and headache were among the most commonly reported 
ADRs [22]. Most of the participants reported having ADRs on 
the first day of receiving the vaccines, with the ADRs having a 
duration of 1 day [22]. The current study also mentioned that 
these ADRs were very common, however the incidence rates of 
the ADRs reported by Alhazmi et al. were much higher. Further-
more, unlike the onset of ADRs reported by the previous study, 
the current study found that ADRs from the ChAdOx1 vaccine 
were commonly reported on the second day of vaccination. The 
expected reasons for these variations are the mass difference in 
the sample size and the methods of reporting ADRs; the current 
study included 12,868 vaccinated people from different Saudi 
regions who reported their ADRs through official governmen-
tal channels (e.g., primary healthcare centers and telemedicine 
applications).

To the best of our knowledge, this study is the first to com-
pare ADRs from the tozinameran and ChAdOx1 COVID-19 
vaccine batches. The significant variations in the frequencies of 
ADRs in the studied batches belonging to the tozinameran vac-
cine could be related to the vaccine’s quality or efficacy, which 
might be caused by issues regarding cold chain and storage. 
Based on recent studies, it is recommended to ensure high stand-
ards for logistics, cold chain, and vaccine storage. These recom-
mendations are substantial to provide the maximum efficacy of 
COVID-19 vaccines that will help in reducing the morbidity 
and mortality rates related to the COVID-19 pandemic [23, 24].

Study limitations

Several ADRs were self-reported, which could not reflect the 
actual existence of these ADRs. Moreover, there were significant 
baseline differences between the tozinameran and ChAdOx1 
groups in relation to healthy people and those with chronic 
disorders.

In addition, participants’ sociodemographic data (e.g., age, 
sex, and nationality) and order of the COVID-19 vaccines dose 
number (either first or second dose) at the time of reporting 
ADRs were not available; therefore, the researchers could not 
find many possible risk factors that may be associated with the 
development of the reported ADRs.

Conclusion

Statistically, ChAdOx1-vaccinated people complained more of 
fever/chills, headache, general pain/weakness, and neurological 
symptoms compared with the tozinameran group. Controver-
sially, the frequency of palpitations, blood pressure variations, 
upper respiratory tract symptoms, and lymph node swelling was 

statistically more significant in tozinameran-vaccinated people. 
There were significant differences regarding most of the reported 
ADRs and their onset among tozinameran and ChAdOx1 vac-
cines in both healthy people and those at high-risk. Moreover, 
the study found that the frequencies of most listed ADRs were 
statistically different when seven batches of the tozinameran vac-
cine were compared. Further studies are needed to determine 
the long-term ADRs of the two vaccines and their efficacy in 
preventing and controlling SARS-CoV-2 infection.
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