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Abstract: The Covishield vaccine, developed by a partnership between AstraZeneca and the University of Oxford, has proven 
invaluable in the global fight against the COVID-19 pandemic. The documented effectiveness of this product in reducing severe 
disease and hospitalizations has made a significant contribution to public health efforts. There have been growing concerns 
surrounding vaccine-induced immune thrombotic thrombocytopenia (VITT), a rare yet significant adverse event linked to 
Covishield and other adenoviral vector vaccines. This article offers a thorough examination of Covishield's development process, 
the obstacles encountered during clinical trials, and its significance in worldwide vaccination efforts. We discussed the different 
incidence rates observed among various populations and age groups. The pathogenesis of VITT, which involves the production 
of antibodies that target platelet factor 4 (PF4), will help in understanding the mechanisms behind this uncommon condition. 
The article highlights the clinical manifestations of VITT, such as thrombosis and thrombocytopenia, underscoring the 
significance of timely recognition and medical intervention. The controversies surrounding Covishield, specifically regarding the 
reported cases of VITT, have been addressed. Ongoing research efforts are being made to gain a better understanding of these 
risks and find ways to mitigate them.  
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1. Introduction 

The COVID-19 pandemic has posed an unprecedented challenge to global health, with millions of cases and deaths reported 
worldwide [1]. The development of effective vaccines has been crucial in the fight against this devastating virus. The Covishield 
vaccine, a result of the collaboration between AstraZeneca and the University of Oxford, has emerged as a key player in the global 
vaccination effort [2]. This vaccine has demonstrated remarkable efficacy in reducing severe disease and hospitalizations, making a 
significant contribution to public health [3]. However, the journey of Covishield has not been without its challenges. During the 
clinical trials, concerns were raised regarding the potential for vaccine-induced immune thrombotic thrombocytopenia (VITT), a 
rare but serious adverse event [4]. VITT is characterized by the formation of blood clots in combination with low platelet counts, 
which can lead to severe complications and even death [5]. This condition has been linked to Covishield and other adenoviral vector 
vaccines, raising important questions about vaccine safety and public trust [6]. 

To fully understand the impact of Covishield and the associated risks of VITT, it is essential to examine the epidemiology of this 
condition. Studies have shown that the incidence of VITT varies among different populations and age groups [7]. Younger 
individuals, particularly those under the age of 50, have been found to have a higher risk of developing VITT compared to older 
age groups [8]. Additionally, the incidence rates of VITT have differed across countries, with some reporting higher rates than others 
[9]. These epidemiological findings have important implications for vaccine rollout strategies and risk-benefit assessments. 

The pathogenesis of VITT involves the production of antibodies that target platelet factor 4 (PF4), a protein involved in the clotting 
process [10]. These antibodies activate platelets, leading to the formation of blood clots and a decrease in platelet count [11]. 
Understanding the underlying mechanisms of VITT is crucial for developing effective treatments and management strategies [12]. 
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Clinically, VITT presents with a range of manifestations, including thrombosis and thrombocytopenia [13]. Thrombosis can occur 
in various parts of the body, such as the brain (cerebral venous sinus thrombosis), lungs (pulmonary embolism), and abdomen 
(splanchnic vein thrombosis) [14]. Thrombocytopenia, or low platelet count, is another hallmark feature of VITT [15]. Timely 
recognition of these clinical signs and prompt medical intervention are essential to prevent serious complications and improve 
patient outcomes [16]. 

The controversies surrounding Covishield and the reported cases of VITT have led to public concerns and hesitancy towards 
vaccination [17]. Media coverage and misinformation have further fueled these concerns, emphasizing the need for transparent and 
evidence-based communication [18]. Rebuilding public trust in vaccines is a critical challenge that requires the collaboration of 
healthcare professionals, regulatory agencies, and the scientific community [19]. Ongoing research efforts aim to better understand 
the risks associated with Covishield and VITT, as well as to develop strategies to mitigate these risks [20]. Pharmacovigilance systems 
play a vital role in monitoring vaccine safety and detecting rare adverse events [21]. Strengthening these systems and ensuring robust 
data collection and analysis are essential for making informed decisions and maintaining public confidence in vaccination programs 
[22]. In this review article, we aim to provide a comprehensive overview of Covishield and the associated risks of VITT. 

2. Covishield vaccine background 

The development of Covishield was supported by significant public funding, with contributions from the UK government, British 
and American scientific institutes, the European Commission, and various charities [23]. This collaborative effort allowed for rapid 
progress in the vaccine's development and clinical trials [24]. The vaccine entered phase III clinical trials in July 2020, with trials 
conducted in multiple countries, including the United Kingdom, Brazil, and South Africa [25]. These trials aimed to assess the safety 
and efficacy of the vaccine in a large and diverse population [26]. However, the trials faced challenges along the way. In September 
2020, the trials were temporarily halted worldwide due to a suspected adverse reaction in a UK trial participant [27]. After a thorough 
investigation, the trials resumed, with regulatory authorities deeming it safe to continue [28]. 

Interim data from the phase III trials, released in November 2020, showed promising results, with an overall vaccine efficacy of 
70% [29]. However, the data revealed variations in efficacy depending on the dosing regimen. A subgroup of participants who 
received a lower initial dose followed by a standard dose showed a higher efficacy of 90%, while those who received two standard 
doses had an efficacy of 62% [30]. These findings led to some initial concerns and criticism regarding the trial's design and data 
transparency [31]. 

To address these concerns and provide more robust data, additional clinical trials were conducted, including a trial in the United 
States [32]. The results from these trials confirmed the vaccine's efficacy and safety profile, with an efficacy of 79% in preventing 
symptomatic COVID-19 and 100% efficacy in preventing severe disease and hospitalization [33]. As part of the global effort to 
ensure equitable access to COVID-19 vaccines, AstraZeneca partnered with the Serum Institute of India (SII) to manufacture and 
distribute Covishield in low- and middle-income countries [34]. The SII, the world's largest vaccine manufacturer, played a crucial 
role in scaling up production and supplying the vaccine to countries in need [35]. The Covishield vaccine has been authorized for 
emergency use in numerous countries worldwide, including the United Kingdom, India, and the European Union [36]. The vaccine's 
rollout has been a key component of global vaccination campaigns, aiming to control the spread of COVID-19 and reduce the 
burden on healthcare systems [37]. 

However, the deployment of Covishield has not been without challenges. In addition to the concerns surrounding VITT, the vaccine 
faced issues related to production and supply chain delays [38]. These challenges highlighted the complexities of mass vaccine 
production and distribution during a global pandemic [39]. Despite these challenges, the Covishield vaccine has made a significant 
impact on the fight against COVID-19. Studies have shown that the vaccine is effective in reducing the risk of severe disease, 
hospitalization, and death [40]. Real-world data from countries that have implemented large-scale vaccination programs, such as the 
United Kingdom, have demonstrated the vaccine's effectiveness in reducing COVID-19 cases and mortality rates [41]. As the global 
vaccination effort continues, ongoing monitoring and research are essential to ensure the safety and effectiveness of the Covishield 
vaccine [42]. Pharmacovigilance systems and post-marketing surveillance play a vital role in detecting and responding to any potential 
adverse events [43]. Additionally, further studies are needed to understand the long-term protection offered by the vaccine and its 
effectiveness against emerging SARS-CoV-2 variants [44]. 

3. Vaccine-induced immune thrombotic thrombocytopenia (VITT) 

3.1. Epidemiology 

The epidemiology of vaccine-induced immune thrombotic thrombocytopenia (VITT) associated with the Covishield vaccine has 
been a topic of intense investigation and concern. Studies have shown that the incidence of VITT varies among different populations 
and age groups [45]. In the United Kingdom, the reported incidence of VITT was approximately 1 in 100,000 vaccinated individuals, 
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with a higher risk observed in younger age groups, particularly those under 50 years old [46]. Similarly, in Norway, a study reported 
an incidence of VITT of approximately 1 in 26,000 vaccinated individuals [47]. However, it is important to note that these estimates 
are based on limited data and may not reflect the true incidence of VITT in the general population [48]. 

Further studies have investigated the potential risk factors associated with VITT. While the data is limited, some studies have 
suggested that individuals with a history of thrombosis, autoimmune disorders, or certain genetic factors may be at a higher risk of 
developing VITT [49]. However, more research is needed to fully understand the risk factors and their implications for vaccination 
strategies [50]. It is crucial to consider the epidemiology of VITT in the context of the overall benefits and risks of vaccination. The 
risk of developing VITT is significantly lower than the risk of severe COVID-19 complications, hospitalization, and death [51]. As 
such, regulatory agencies and public health authorities have emphasized that the benefits of vaccination outweigh the risks for the 
vast majority of the population [52]. 

3.2. Thrombosis and thrombocytopenia 

Thrombosis and thrombocytopenia are the hallmark features of VITT. Thrombosis refers to the formation of blood clots in the 
blood vessels, which can obstruct blood flow and lead to serious complications [53]. In VITT, thrombosis can occur in various 
parts of the body, including the brain (cerebral venous sinus thrombosis), lungs (pulmonary embolism), and abdomen (splanchnic 
vein thrombosis) [54]. Thrombocytopenia, on the other hand, is a condition characterized by a low platelet count in the blood [55]. 
Platelets play a crucial role in blood clotting, and a decrease in their number can lead to an increased risk of bleeding [56]. In VITT, 
thrombocytopenia is thought to be caused by the immune system's response to the vaccine, leading to the destruction of platelets 
[57]. 

 

Figure 1. General thrombosis pathway 

The combination of thrombosis and thrombocytopenia in VITT is a rare and unusual presentation, which has made its diagnosis 
and management challenging [58]. Healthcare professionals need to be aware of the signs and symptoms of VITT and have a high 
index of suspicion in individuals who present with thrombosis or thrombocytopenia following vaccination [59]. 

3.3. Pathogenesis 

The pathogenesis of VITT involves a complex interplay between the immune system, platelets, and the coagulation cascade [60]. 
The current understanding suggests that VITT is triggered by the development of antibodies against platelet factor 4 (PF4), a protein 
involved in the regulation of blood clotting [61]. In VITT, these anti-PF4 antibodies bind to PF4 and form immune complexes, 
which activate platelets and lead to their aggregation [62]. The activated platelets release additional PF4, creating a positive feedback 
loop that further amplifies the immune response [63]. This cascade of events ultimately leads to the formation of blood clots and 
the consumption of platelets, resulting in thrombosis and thrombocytopenia [64]. 

The exact mechanism by which the Covishield vaccine triggers the production of anti-PF4 antibodies is not fully understood. It has 
been hypothesized that the adenoviral vector used in the vaccine may play a role in stimulating the immune system and inducing 
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the formation of these antibodies [65]. However, more research is needed to elucidate the precise mechanisms underlying the 
development of VITT [66]. 

 

Figure 2. Pathogenesis of VITT 

3.4. Clinical manifestations 

The clinical manifestations of VITT can vary among individuals but typically include signs and symptoms related to thrombosis and 
thrombocytopenia [67]. Patients may present with severe headache, blurred vision, seizures, or focal neurological deficits, suggestive 
of cerebral venous sinus thrombosis [68]. Shortness of breath, chest pain, or respiratory distress may indicate pulmonary embolism 
[69]. Abdominal pain, nausea, vomiting, or bloody diarrhea may be signs of splanchnic vein thrombosis [70]. Additionally, patients 
may experience petechiae, purpura, or easy bruising, which are manifestations of thrombocytopenia [71]. The onset of symptoms 
typically occurs between 5 to 30 days after vaccination, with a median time of 10 to 14 days [72]. It is essential for healthcare 
professionals to promptly recognize the signs and symptoms of VITT and initiate appropriate diagnostic and therapeutic measures 
[73]. The diagnosis of VITT involves a combination of clinical assessment, laboratory tests, and imaging studies [74]. Key laboratory 
findings include thrombocytopenia, elevated D-dimer levels, and the presence of anti-PF4 antibodies [75]. Imaging studies, such as 
CT or MRI scans, can help identify thrombosis in various organs [76]. 

Table 1. Symptoms of Thrombosis 

Systemic 
Symptoms 

Onset Thrombosis-Specific 
Symptoms 

Red Flag Symptoms 

Fever Within 24-48 
hours 

Leg pain and swelling Severe headache 

Fatigue Within 24-48 
hours 

Abdominal pain Vision changes 

Headache Within 24-48 
hours 

Nausea and vomiting Altered mental state 

Muscle aches Within 24-48 
hours 

Chest pain Shortness of breath 

Back pain Within 24-48 
hours 

Neurological deficits Seizures 

Malaise Within 24-48 
hours 

Petechiae or bruising Bleeding from mucous 
membranes 
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3.5. VITT and TTS 

VITT and thrombosis with thrombocytopenia syndrome (TTS) are two terms that have been used interchangeably in the context 
of COVID-19 vaccine-related adverse events. However, there are some differences between the two conditions that are worth 
noting [77]. VITT specifically refers to the immune-mediated thrombotic thrombocytopenia that is associated with the Covishield 
vaccine and other adenoviral vector vaccines [78]. It is characterized by the presence of anti-PF4 antibodies and requires a positive 
laboratory test for confirmation [79]. 

Table 2. Differences between Vaccine-Induced Immune Thrombotic Thrombocytopenia and Thrombosis & Thrombocytopenia 
Syndrome 

Criteria VITT TTS Comments 

Definition Narrow group with high 
mortality, needs urgent diagnosis 
and treatment 

Broader category including 
various causes of thrombosis and 
thrombocytopenia post-
vaccination 

TTS encompasses VITT and 
other causes of thrombosis and 
thrombocytopenia post-
vaccination 

Label 
Implication 

Implies vaccine causality and 
immune-mediation 

Descriptive label without 
implying causality or mechanism 

VITT is a subset of TTS with a 
specific causal mechanism 

Diagnostic 
Criteria 

Positive anti-PF4 testing 
Specific symptoms 
Thrombosis 
Thrombocytopenia 

Positive anti-PF4 testing 
Thrombosis and/or 
thrombocytopenia 

TTS includes cases without 
thrombosis or thrombocytopenia 
that meet other criteria 

Testing 
Sensitivity and 
Specificity 

Combined anti-PF4/heparin IgG 
EIA and PF4-dependent platelet 
activation testing: 96% sensitive, 
77% specific 

Combined anti-PF4/heparin IgG 
EIA and PF4-dependent platelet 
activation testing: 96% sensitive, 
77% specific 

Both conditions use the same 
diagnostic tests with high 
sensitivity and moderate 
specificity 

Missed Cases Overreliance on thrombosis may 
miss cases 

Can identify cases outside 
Brighton Collaboration 
Definition, including those 
without thrombosis or 
thrombocytopenia 

TTS has a broader net for 
capturing atypical cases 

Management Urgent treatment required for 
VITT 

Early treatment may benefit cases 
without thrombosis or 
thrombocytopenia 

VITT requires immediate 
intervention, while TTS cases may 
benefit from early treatment even 
if not meeting VITT criteria 

Incidence Rare, estimated at 1 per 100,000 
to 1 per 1,000,000 vaccine doses 

Varies depending on vaccine and 
population, ranges from 1 per 
100,000 to 1 per 10,000 vaccine 
doses 

Incidence of TTS is higher than 
VITT, but both are considered 
rare adverse events 

Prognosis High mortality rate, up to 50% in 
some series 

Variable, depends on severity and 
timely treatment 

VITT has a worse prognosis 
compared to other TTS cases 

 

On the other hand, TTS is a broader term that encompasses various causes of thrombosis and thrombocytopenia following 
vaccination, including VITT [80]. TTS can occur with different types of vaccines and may not always involve the presence of anti-
PF4 antibodies [81]. While VITT is a more specific diagnosis with well-defined diagnostic criteria, TTS is a more general term that 
captures a wider range of post-vaccination thrombotic events [82]. The management of VITT and TTS may differ based on the 
underlying cause and the presence or absence of anti-PF4 antibodies [83]. It is important for healthcare professionals to be aware 
of the differences between VITT and TTS and to use the appropriate terminology when discussing vaccine-related adverse events 
[84]. Accurate diagnosis and classification of these conditions are essential for guiding treatment decisions and informing public 
health strategies [85]. 
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4. Covishield controversy 

The Covishield vaccine has faced significant controversy since its rollout, particularly regarding the rare cases of VITT [86]. The 
reports of VITT following vaccination have raised concerns among the public and healthcare professionals, leading to heightened 
scrutiny of the vaccine's safety profile [87]. The controversies surrounding Covishield have been fueled by several factors, including 
the initial lack of clear data on the incidence and risk factors of VITT, the inconsistent messaging from regulatory agencies and 
public health authorities, and the media coverage of the adverse events [88]. The situation was further complicated by the varying 
responses of different countries, with some suspending the use of the vaccine while others continued its rollout [89]. The public 
perception of the Covishield vaccine has been significantly impacted by these controversies, leading to vaccine hesitancy and 
decreased uptake in some populations [90]. This has posed challenges for global vaccination efforts and has highlighted the need 
for transparent and effective risk communication strategies [91]. To address the concerns surrounding Covishield and VITT, 
regulatory agencies and public health authorities have undertaken extensive investigations and have provided updated guidance 
based on the available evidence [2, 9]. These efforts have aimed to balance the risks of VITT with the benefits of vaccination in the 
context of the ongoing COVID-19 pandemic [80, 81]. It is crucial to emphasize that the risk of VITT is extremely low, and the 
benefits of vaccination far outweigh the potential risks for the vast majority of the population [82]. Effective communication of this 
risk-benefit balance is essential to maintain public trust in the vaccine and to ensure the success of global vaccination programs [83]. 

5. Protecting vaccine safety 

Ensuring the safety of vaccines is a top priority for regulatory agencies, public health authorities, and vaccine manufacturers [84]. 
The rare occurrence of VITT following Covishield vaccination has underscored the importance of robust safety monitoring and 
pharmacovigilance systems [85]. Pharmacovigilance involves the continuous monitoring of vaccine safety through the collection, 
analysis, and interpretation of adverse event data. This process helps identify potential safety signals and enables timely investigation 
and response to any emerging concerns. In the case of Covishield and VITT, pharmacovigilance systems have played a crucial role 
in detecting and characterizing this rare adverse event [86]. The reporting of VITT cases through spontaneous reporting systems, 
such as the Yellow Card Scheme in the United Kingdom and the Vaccine Adverse Event Reporting System (VAERS) in the United 
States, has provided valuable data for further investigation [87]. In addition to passive surveillance through spontaneous reporting, 
active surveillance methods, such as targeted follow-up studies and post-authorization safety studies, have been implemented to 
better understand the risk factors and long-term outcomes of VITT. These studies provide important insights into the safety profile 
of the vaccine and inform regulatory decisions and public health recommendations. Effective collaboration and data sharing among 
regulatory agencies, public health authorities, and vaccine manufacturers are essential for protecting vaccine safety. The global nature 
of the COVID-19 pandemic has highlighted the need for international cooperation and standardization in vaccine safety monitoring 
[88]. Ongoing research efforts are also crucial for developing strategies to mitigate the risk of VITT and to improve the diagnosis 
and management of this condition [89]. These efforts include the identification of potential risk factors, the development of 
diagnostic algorithms, and the evaluation of treatment options [90, 91]. Protecting vaccine safety is a shared responsibility that 
requires the engagement and trust of all stakeholders, including healthcare professionals, researchers, policymakers, and the public 
[108]. Transparent and evidence-based communication about vaccine safety is essential to maintain public confidence and to support 
informed decision-making. 

6. Conclusion 

The Covishield vaccine has played a significant role in the global fight against the COVID-19 pandemic, demonstrating efficacy in 
preventing severe disease and hospitalization. However, the rare occurrence of VITT following vaccination has raised concerns 
about the vaccine's safety and has led to controversies and public hesitancy. The available evidence suggests that the risk of VITT 
is extremely low, and the benefits of vaccination outweigh the potential risks for the majority of the population. Ongoing safety 
monitoring, pharmacovigilance, and research efforts are essential for understanding and mitigating the risk of VITT. Effective 
communication and collaboration among all stakeholders are crucial for maintaining public trust and supporting informed decision-
making. 
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