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Introduction: Recently, it has been reported that the injection of vaccines such as the ChAdOx1 nCoV-19 
(AstraZeneca) involves some rare cases of thrombocytopenia and blood clots, although the vaccines created 
immunity in people. Estimates of this phenomenon are not the same in different countries, probably due to 
age distribution and number. 
Objectives: This study attempted to study AstraZeneca’s rare side effects in people injected with this vaccine.
 Methods: This systematic study was conducted using articles published in 2021 under the title of blood clot 
and thrombocytopenia by AstraZeneca injection. The references and data were gathered through national 
and international sites such as Magiran, Google Scholar, PubMed, Web of Science, and Scopus. They were 
also gathered and examined using report cases and the available data on COVID-19 vaccine immunization 
in various countries. The keywords used mainly are COVID-19 vaccine, ChAdOx1 nCoV-19 vaccine, blood 
clots, thrombus, thrombotic, and thrombocytopenia. Eventually, 25 articles were searched and examined, of 
which 15 related ones were selected after reviewing and re-studying. While investigating the summary and 
method in those 15, they were filtered more accurately; finally, ten articles were chosen. Inclusion criteria 
consisted of all related articles and exclusion criteria contained articles that were less related to our research 
subject after purification or were redundant and not of high quality.
Results: This study found that rare blood clot cases and thrombocytopenia were seen despite mild side 
effects after AstraZeneca injection. After assessing its benefits, adverse effects, and age distribution, the 
countries using AstraZeneca decided to continue using it. The main difference in reported statistics in these 
countries is due to the variety in the age and number of people receiving the vaccine. 
Conclusion: Blood clots and thrombocytopenia are among the rare side effects of the AstraZeneca vaccine. 
In different countries, the vaccine side effects vary depending on the age and number of participants. 
Anyway, according to the investigations conducted in this area, the highest records of these side effects 
are observed in Norway, which is still low. Overall, through studying this study and other similar ones, 
politicians, managers, and even ordinary people can be informed about the pros and cons of this vaccine.
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Introduction
The vaccine produced by AstraZeneca 
Company has been recently placed in the 
COVAX Basket. The Oxford-AstraZeneca 
vaccine is a replication-deficient adenoviral 
vector that expresses the SARS-CoV-2 spike 
protein gene, which forces the host cells to 
produce the S-antigen protein related to 
SARS-CoV-2. As a result, the host’s body 
generates an immune response to the virus 
and keeps that information in memory 

immune cells (1). 
AstraZeneca/Oxford does not require 

storing in extremely cold conditions, unlike 
Pfizer and Moderna; it can be stored in 
a refrigerator at 2 to 8 °C (2). This feature 
makes this vaccine a great choice in mass 
vaccination programs and facilitates 
its delivery to developing countries. 
However, rare cases of blood clots and 
thrombocytopenia were reported after the 
vaccination against COVID-19 by Astra 
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Zeneca in some countries (3). 
After a short time, it was found that clotting conditions 

can be seen in all venous and arterial parts (1,4). Then, 
some cases with antibody-platelet factor 4 were reported 
(5). It is of note that these side effects were mostly seen 
in patients younger than 55 years old vaccinated by 
AstraZeneca, while a small number were older (1,5,6). 
Hence, some countries considered the age limit regarding 
vaccination by AstraZeneca against COVID-19, and 
others stopped using this vaccine. Decision-making about 
continuing vaccination through AstraZeneca requires 
observing its benefits and risks among various age groups.

The highest death rate caused by COVID-19 has been 
reported among patients over 50 years compared to the 
limited number of side effects related to the vaccine among 
young recipients. Meanwhile, there are disagreements 
about whether the risks of AstraZeneca outweigh its 
benefits among different countries considering the age of 
people. For instance, in the US, the AstraZeneca shot is 
just recommended for those over 30, in Australia over 50, 
in France 55, and in Germany and Spain over 60 years old 
(6-8). Accordingly, it is so important to provide an accurate 
estimation considering blood clot. European Pharmacists’ 
Association recorded the incidence rate as 1 out of every 
290 000 and later changed it to 1 out of every 153 000 
(7-8). This study provides different records of countries 
considering the number of persons vaccinated, their 
age, and vaccination time. Our hypothesis states that the 
incidence of clotting syndrome related to the AstraZeneca 
vaccine differs among age groups. Overall, AstraZeneca’s 
side effects are rare, and its benefits outweigh the risks 
(6-9).

Key point 

 With the global onset of the COVID-19 pandemic, we need world-
approved vaccines to prevent this virus. This systematic review 
explores the effects of the ChAdOx1 nCoV-19 vaccine (AstraZeneca).

Objectives
The study aimed  to review the reported studies on 
common and rare effects of the AstraZeneca vaccine on 
vaccinated individuals and to report to the authorities and 
the general public.

Methods
A literature search was conducted using electronic 
databases, including PubMed, Google Scholar and, 
Medline, Magiran, Science Direct, SID. We used the 
terms “COVID-19 Vaccine”, “AstraZeneca ChAd.Ox1-S/
nCoV-19”, “Blood Clots”, “Thrombus”, “Thrombotic”, and 
“thrombocytopenia” to identify reports. 

The inclusion criteria were All case reports, cross-
sectional, case-control, cohort, and review studies were 
included in the study.

Studies and articles on blood clots and thrombocytopenia 
after the AstraZeneca shot were used for the present 
systematic study. We gathered the data through Google 
Scholar, Scopus, Medlin, and PubMed (Table 1). Likewise, 
we applied case reports, available data during the vaccine’s 
immunization period, thrombocytopenia, and a blood 
clot in various countries. The present systematic study was 
conducted using the word processing MESH program. 
Then, the data related to blood clots and thrombocytopenia 
were analyzed. The data were gathered and evaluated 
since April 2021 from countries with accurate records of 
blood clots and thrombocytopenia cases. Meanwhile, we 
excluded some data and studies (e.g., those from the U.S. 
and Sweden) as these countries did not record their cases. 
Some others, such as Israel and New Zealand, provided 
ambiguous records. Australia and Fenland did not report 
their records at all. All available articles, scientific media, 
and magazines were examined. For example, in England, 
approximately 20 000 000 were vaccinated by AstraZeneca, 
among which 79 blood clot and 19 deaths were announced. 
This is rare, which means one death for every one million 
persons being vaccinated.

Table 1. Summary of articles submitted to the systematic review

Author Name Location Population Type of study Result

Douxfils (10) European and United 34 million people Descriptive study-case 
report

However, the EMA pharmacovigilance risk assessment 
concluded that unusual thromboses with low blood platelets 
should be listed as infrequent side effects of Vaxzevria.

Greinacher (11) Germany and Austria 11 patients Analytical studies.
Vaccination with ChAdOx1 nCov-19 can cause rare immune 
thrombotic thrombocytopenia due to platelet-activating 
antibodies against PF4.

Tobaiqy (12) European countries 17 million people A retrospective 
descriptive study.

The vaccine is safe, effective, and the benefits outweigh the 
risks. Conducting further analyses based on more detailed 
reporting of thrombotic adverse events, including patient 
characteristics and comorbidities, may allow the assessment 
of causality with higher specificity.

Cari  (13) European (ECDC) 86919 Analytical studies

The immune response promoted by the ChA vaccine may 
lead not only to thrombocytopenia and cerebral/splanchnic 
venous thrombosis, but also to other thrombotic and 
thromboembolic SAEs.

Pai (14)
United Kingdom, European 
Union, and Scandinavian 
countries

1 million people Case report study VIPIT is a rare side effect following AstraZeneca's COVID-19 
vaccine.
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Only 25 studies were selected, which included review, 
systematic, meta-analysis, cross-sectional, and descriptive 
studies. About ten studies were excluded, and the 
conclusions of about 15 remaining studies were purified 
and separated again. Finally, five were selected (Figure 1).

Discussion 
The considerable difference in the countries’ records 
is mainly for the variety in the age of persons injected. 
Some studies state that the abovementioned side effects 
may be created by anti-platelet factor 4, sometimes 
resulting from heparin injection. The hypothesis state 
that antibodies produced by anti-platelet factor 4 (PF4) 
can be due to adenovirus transparent tissue used in 
AstraZeneca construction. Notably, some data and studies 
were excluded from our article (e.g., those from America 
and Sweden) as they did not record their cases, Israel 
and New Zealand had delivered ambiguous records, and 
Australia and Fenland reported not at all (1,5). Overall, 
about 20 000 000 people in England received AstraZeneca 
shots, of which 19 blood clots and 19 death cases were 
recorded. This death rate is one for every one million 
persons vaccinated, which is so rare. Most people who 
died were below 55 years, while fewer were of higher 
age. Public Health of England declared that one dose 
of AstraZeneca shot results in 80% less risk of death 
from the disease, which is the most crucial advantage of 
this vaccine compared with its disadvantage (12,15). 
AstraZeneca company also announced that the vaccine’s 
side effects, including clotting syndrome, are so rare that 
the European Pharmacist Association and the Medicine 
Regulatory Agency have decided to keep AstraZeneca in 
the market and announced that its advantages outweigh 
its disadvantage. Anyway, the vaccine’s label is updated to 
refer to clotting as one of its rare side effects (1,4,6,15)

Moreover, after evaluating the advantages and 
disadvantages of AstraZeneca and considering their 
countries’ age distribution, various countries decided 
to inject it. For example, countries such as Germany, 
Netherlands, and Spain restricted their injection for those 
below 60, France below 55, and Australia below 50 years old 
(1,12). The main difference among these countries’ records 
is the age of the people injected and their population share. 
It is worth noting that these countries’ policies regarding 
vaccinating through AstraZeneca are completely vivid and 
clear (9,15). The last point is that all studies done regarding 
AstraZeneca’s side effects have shown that its advantages 
are so higher than its disadvantages. Vaccinating through 
AstraZeneca not only in Iran but also in all other countries 
reduced death rates considerably (1,9,12).

Conclusion 
General vaccination is the most critical solution to the 
coronavirus pandemic and its high death rate. AstraZeneca 
and similar vaccines are important in controlling the 
pandemic and decreasing the death rates. Considering 

Figure 1. Summary of search strategy and paper exclusion.

AstraZeneca injection in some countries and its rare side 
effects (blood clotting syndrome and thrombocytopenia) 
and according to the conducted studies, it is clarified that 
its advantages outweigh its disadvantages. Therefore, it is 
recommended to administer AstraZeneca and similar ones 
for controlling the pandemic considering their dominant 
age constructions. 

Limitations of the study
One limitation of this review was the small number of 
studies included in our analysis that were relevant to 
our results. Also, we had rare data due to incomplete 
research on the very rare side effects of vaccines such as 
AstraZeneca.
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