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Abstract
Coronavirus disease 19 pandemic has put tremendous pressure on health systems and has caused significant
morbidity and mortality throughout the world. Vaccination program against COVID-19 has been effective
despite repeated outbreaks across the globe. It was however reported that COVID-19 vaccines in particular,
the Oxford-AstraZeneca COVID-19 vaccine (AZD1222) was temporarily suspended by some European
countries due to risk of thrombosis. COVID-19 is a prothrombotic condition and is associated with venous
thromboembolism mainly. The condition can be challenging to diagnose due to its diagnostic variation.
Cases of vaccine-induced thrombotic thrombocytopaenia has been reported in several countries. COVID-19
can also cause vaccine-induced thrombosis without thrombocytopaenia. The thrombotic events can affect
different parts of the body including brain, heart, and peripheral vessels. We present a case of 54-year-old
patient who presented with chest and abdominal pain for 12 hours and evidence of infero-lateral ST segment
elevation on electrocardiogram. Patient received COVID-19 AstraZeneca vaccine 10 days prior to admission.
Coronary angiography (CAG) showed occlusion of the proximal to mid part of the right coronary artery
(RCA) distal to a large Right Ventricular branch with high thrombotic burden and multiple attempts at
aspiration of the thrombus resulted in partial restoration of the flow to right coronary artery.
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Introduction
COVID-19 infection has caused significant mortality and morbidity since the beginning of the pandemic and
vaccines have proved effective to minimize the damage. Various type of COVID-19 vaccines have been
developed and as of 4th August 2022, 12.39 billion vaccines doses have been administered globally and up to
67.2% of the world population has received at least one dose of a COVID-19 vaccine [1]. Approximately, 6.94
million are now administered each day however it is important to mention that only 20.2% of people in low-
income countries have received at least one dose in comparison to developed world [1]. Vaccine-related
thromboembolic (VTE) complications have been reported with AstraZeneca Janssen) vaccines, mostly from
Europe and North America [2,3].

The two common vaccines associated with a rare prothrombotic condition initially termed as thrombosis
with thrombocytopaenia syndrome (TTS) and later as vaccine-induced immune thrombotic
thrombocytopenia (VITT) were the Oxford-AstraZeneca and the Johnson & Johnson vaccines [4,5]. Due to
the variation in its presentation, VITT can present a diagnostic uncertainty or challenge to healthcare
professionals. The most common presentation ranges from constitutional symptoms to visual defects, severe
headaches, leg and back pains, easy bruising, petechiae, myalgia, cerebral venous thrombosis and
thrombosis at other sites [6,7].

The incidence of cerebral venous sinus thrombosis and other thrombosis along with thrombocytopaenia due
to AstraZeneca and Johnson & Johnson vaccines occur most commonly within the first 4-28 days and many
countries restricted their use in younger patients as a result [7]. Most evidence comes from case reports and
case series although there are few systemic reviews and single centre studies also reported [5,8]. COVID-19
vaccines are also associated with other cardiac complications such as pericarditis and myocarditis [9]. Other
side effects reported due to COVID 19 vaccination include anaphylaxis, appendicitis, Bell’s palsy, deep vein
thrombosis, disseminated intravascular coagulation, encephalomyelitis, Guillain-Barre syndrome,
haemorrhagic and non-haemorrhagic stroke, immune thrombocytopenia, narcolepsy, and transverse
myelitis in general population [10]. Pfizer vaccine was associated with increased incidence of
myocarditis/pericarditis and myopericarditis in patients whereas Moderna and AstraZeneca were associated
with increased incidence of coronary thrombosis although Smadja et al. reported increased incidence of
coronary thrombosis with Pfizer vaccine compared to Moderna and AstraZeneca vaccines [10,11].
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We present a case of 54-year-old patient who presented with abdominal and chest pain for 12 hours.
Electrocardiogram (ECG) showed ST elevation in inferior leads and coronary angiogram showed thrombosis
in the right coronary artery (RCA). Patient had AstraZeneca vaccine 10 days prior to this episode and despite
multiple aspiration attempts, only partial flow was achieved in the RCA and its side branches.

Case Presentation
A 54-year-old-patient admitted with chest and abdominal pain for 12 hours and evidence of infero-lateral
ST segment elevation on ECG to our cardiac centre for consideration of percutaneous coronary intervention
(PCI) (Figure 1).

FIGURE 1: Electrocardiogram showing infero-lateral ST elevation

Patient had no relevant past medical history and received COVID-19 vaccine AstraZeneca 10 days prior to
admission. Coronary angiography (CAG) showed occlusion of the proximal to mid part of the RCA distal to a
large right ventricular (RV) branch with high thrombotic burden. Multiple attempts at thrombus aspiration
and ballooning resulted in partial flow restoration in RCA with thrombolysis in myocardial infarction (TIMI)
3 in posterior descending artery (PDA) and TIMI 1-2 in the posterior left ventricular (PLV) branch (Videos
1-2, Figure 2).

VIDEO 1: Coronary angiogram showing right coronary artery thrombotic
occlusion

View video here: https://youtu.be/rMqXfDzMI5E
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VIDEO 2: Coronary angiogram of the right coronary artery shows partial
restoration of blood flow following multiple aspiration and ballooning
attempts

View video here: https://youtu.be/nG9rMSIUaCE

FIGURE 2: Coronary angiogram shows partial restoration of blood flow
in RCA (TIMI 3 in posterior descending artery (PDA) and TIMI 1-2 in the
posterior left ventricular (PLV) branch
RCA: right coronary artery; TIMI: thrombolysis in myocardial infarction

Glycoprotein IIb-IIIa inhibitors (GPI) was given for 24 hours with a view to repeat CAG after 48

hours. Subsequent platelet count was noted to be 57x109/l and GPI infusion was discontinued. Patient’s D-
dimer was elevated at 56,693 ng/ml and peak troponin I 7263 ng/l and peak pro B-type natriuretic peptide
(BNP) was 2027 pg/ml. Laboratory results for patient are shown in Table 1.
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Test Day 1 Day 2 Day 4 Reference value

White cell count 22.41 16.98 22.87 3.5-11 x 10^9/l

Neutrophil 15.54 17.05 18.44 1.7-7.5 x 10^9/l

Haemoglobin 148 115 110 135-170 g/l

Platelet 57 38 22 140-400 x 10^9/l

Urea 8.7 9.6 12.7 2.9-8.2 mmol/l

Creatinine 126 243 106 66-112 µmol/l

Sodium 136 135 137 135-145 mmol/l

Potassium 4.0 6.2 4.2 3.5-5.1 mmol/l

C-reactive protein 67 79 156 0-5 mg/l

Troponin 2270 2758 7263 <14 ng/l

D-dimer 51,092 61,546 80,000 0-400 ng/ml

Alanine transaminase 156 161 141 7 to 56 U/l

Aspartate transferase 497 492 394 8 to 33 U/l

Bilirubin level 20 19 22 < 21 µmol/l

International normalized ratio (INR) 1.0 1.2 1.3 0.9-1.12

N-terminal pro-brain natriuretic peptide (pro-BNP) 1262 1840 2027 <400 ng/l

TABLE 1: Laboratory results trend for patient

Patient unfortunately suffered a ventricular fibrillation (VF) cardiac arrest and return of spontaneous
circulation (ROSC) was achieved with cardiopulmonary resuscitation and a single direct current (DC) shock.

Platelet count dropped further to 42 x109/l and 18 x109/l on day 7 but fibrinogen level was normal.
Computerized tomography head (CT) excluded intracranial bleed; however, patient had increased oxygen
requirement the following day. Computerized tomography pulmonary angiography (CTPA) and
computerized tomography abdomen and pelvis (CTAP) excluded pulmonary embolism but confirmed
extensive thrombus in the superior mesenteric vein (SMV), main portal vein, left portal vein and splenic
vein, with extensive circumferential oedema in the distal ileal loops. A disintegrin-like and metalloprotease
with thrombospondin type 1 repeats (ADAMTS13 activity) level was 56.6 (Normal reference: 740-1420
ng/ml), anti-platelet factor 4 (anti-PF4) level was 0.760 (Normal reference: <0.50) and CD59 deficiency
CD59, also known membrane inhibitor of reactive lysis (MIRL) level was 100. Autoimmune screening and
protein electrophoresis was within normal range.

Urgent haematology consult was requested and provisional diagnosis of COVID vaccine-induced
thrombocytopenia and arterial and venous thrombosis (VITT) was made based on positive platelet factor 4
antibodies level of 0.760. Patient was initially treated with intravenous hydrocortisone for
thrombocytopaenia. Patient was intubated in view of rising oxygen requirement and type 1 respiratory
failure, however unfortunately, patient suffered another asystolic cardiac arrest during induction of
anaesthesia, patient sadly deceased despite best medical efforts.

Discussion
Following the severe acute respiratory syndrome coronavirus (SARS-CoV-2) outbreak in China toward end of
2019, it was declared as a pandemic by World Health Organization (WHO) in 2020. Several vaccines were
developed to prevent the outbreaks of the disease and to immunize population against it. The vaccines were
reported to be safe and effective against the disease although concerns were raised against Oxford
AstraZeneca vaccine [11]. COVID-19 was initially reported to be associated with pulmonary embolism only
but subsequent studies confirmed it association with more widespread venous and arterial
thromboembolism (ATE) [12,13]. The prevalence of VTE in COVID-19 patients admitted to intensive care
unit (ITU) was reported between 0 and 69% and literature has shown significant lower burden of deep
venous thrombosis (DVT) which leaves the peculiar question of pulmonary embolism unanswered [14].

Another study based on 89 patients admitted with coronary angiogram confirmed acute coronary syndrome
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(ACS), 37 patients had history of COVID-19 vaccination and the timing of vaccination dose to the actual
event was <1, 1-2, 2-4, and >4 weeks in nine (24%), four (11%), 15(41%), and nine (24%) patients,
respectively [5]. Twenty-eight (76%) patients had Oxford AstraZeneca vaccine and nine patients had Bharat
Biotech’s Covaxin vaccine. There was no major difference in the baseline characteristics of the two groups
except for symptoms to door time and thrombocytopaenia was noted in only two patients amongst the non-
vaccinated group whereas none of the patients in the vaccinated group developed thrombocytopaenia. The
thrombus burden was quite high in vaccinated group with reduced TIMI flow and in-patient and 30-day
mortality was the same for both groups [5]. The incidence of venous thromboembolism (VTE and ATE were
reported to be due to development of autoantibodies against platelet factor 4 antibodies in the vaccinated
group in previous studies and the condition was described as VITT or TTS. This study showed that symptoms
onset was usually within 5-10 days post-vaccination, and the cases were pretty much identical between 5
and 30 days post-vaccination [5].

VITT is associated with concurrent incidence of thrombosis and thrombocytopenia at the same time
indicating that this is autoimmune process resulting in hypercoagulable state [15]. The incidence rate of
VITT ranges from 1 in 125,000-1,000,000 individuals vaccinated for COVID-19 infection which makes it a
very rare disease [16]. A systemic review showed that majority patients were young females aged 30-49
years, without any obvious comorbidities [6]. Females are at twice higher risk of HIT compared to males and
this gender trend can be attributed to the clinical and pathophysiological resemblance of TTS with HIT [6].
This study also showed that males were more likely to develop arterial thrombi compared to female although
venous thrombi were more common over arterial thrombi in general. It was also noted that risk factors
associated with stasis and hypercoagulability components of the Virchow’s triad were more significant for
venous thrombosis, whereas those associated with vessel wall damage or changes were more significant in
arterial thrombosis [17].

A case report of an 86-year-old man with history of prostate cancer, paroxysmal atrial fibrillation (PAF), on
apixaban 2.5 mg twice a day was admitted to hospital with a collapse, 30 minutes after receiving Pfizer-
BioNTech vaccine [18]. ECGs showed inferior ST elevation and CAG revealed occlusion of the distal part
of the left anterior descending coronary artery and distal part of the dominant RCA with large thrombus. PCI
of the RCA with manual aspiration thrombectomy along with coronary balloon angioplasty was performed
and patient was commenced on glycoprotein IIb/IIIa receptor inhibitor (eptifibatide) that improved the
coronary arterial blood flow. This case most likely precipitated by thromboembolic event from Pfizer vaccine
and patient unfortunately did not survive this event. Patient in our case report also had thromboembolic
event 10 days after administration of AstraZeneca vaccine and partial flow was restored after several
aspiration and ballooning attempts. The notable difference in our patient however was the presence of VITT.

Another case report of 33-year-old patient with past medical history of obesity and dyslipidaemia presented
with inferior ST elevation and reciprocal changes in leads 1 and AVL. CAG revealed 83% stenosis with a
heavy thrombus burden in the middle segment of the left circumflex artery and TIMI 2 flow was obtained
after repeated attempts at aspiration and administration of tirofiban. He was found to have
thrombocytopaenia and raised D-dimer and was diagnosed with VITT and passed away during hospital
admission. The patient in our case did not have any angiographically visible coronary stenosis [8].

It is therefore important to consider the diagnosis of VITT in patients presenting with venous and arterial
thrombosis in setting of COVID-19 infection. The National Institute for Health and Care Excellence (NICE)
in the United Kingdom recommends commencing intravenous immunoglobulin (IVIG) and the International
Society on Thrombosis and Haemostasis (ISTH) recommends administering steroids if a patient’s platelet

count is less than 50 × 109/l. Both guidelines recommend strict monitoring of fibrinogen levels and should be

kept >1.5 g/l. Plasma exchange can be considered in patients with platelet count < 30 × 109/l despite IVIG
and steroids [8,19].

Conclusions
In conclusion, vaccine-induced thrombocytopaenia and thrombosis is an uncommon condition however has
been reported. COVID-19 vaccines are associated with both venous and arterial thrombosis. Our patient had
acute myocardial infarction due to heavy thrombus burden and his course of disease was complicated by
development of vaccine induced thrombocytopaenia and thrombosis syndrome. The outcome usually is
unfavourable in these patients and our patient also did not survive unfortunately. It is important for
clinicians to be aware of this condition, in particular in patients presenting with acute myocardial infarction
within few days of receiving COVID-19 vaccination.

Additional Information
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Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
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interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Coronavirus (COVID-19) Vaccinations. (2022). Accessed: August 06, 2022:

https://ourworldindata.org/covid-vaccinations.
2. Greinacher A, Thiele T, Warkentin TE, Weisser K, Kyrle PA, Eichinger S: Thrombotic thrombocytopenia after

ChAdOx1 nCov-19 vaccination. N Engl J Med. 2021, 384:2092-101. 10.1056/NEJMoa2104840
3. Scully M, Singh D, Lown R, et al.: Pathologic antibodies to platelet factor 4 after ChAdOx1 nCoV-19

vaccination. N Engl J Med. 2021, 384:2202-11. 10.1056/NEJMoa2105385
4. Wiedmann M, Skattør T, Stray-Pedersen A, et al.: Vaccine induced immune thrombotic thrombocytopenia

causing a severe form of cerebral venous thrombosis with high fatality rate: a case series. Front Neurol.
2021, 12:1-7. 10.3389/fneur.2021.721146

5. Showkathali R, Yalamanchi R, Narra L, et al.: Coronary thrombo-embolic events after Covid-19 vaccination-
a single centre study. Indian Heart J. 2022, 74:131-4. 10.1016/j.ihj.2022.01.002

6. Waqar U, Ahmed S, Gardezi SM, et al.: Thrombosis with thrombocytopenia syndrome after administration
of AZD1222 or Ad26.COV2.S vaccine for COVID-19: a systematic review. Clin Appl Thromb Hemost. 2021,
27:1-12. 10.1177/10760296211068487

7. Sánchez van Kammen M, Aguiar de Sousa D, Poli S, et al.: Characteristics and outcomes of patients with
cerebral venous sinus thrombosis in SARS-CoV-2 vaccine-induced immune thrombotic thrombocytopenia.
JAMA Neurol. 2021, 78:1314-23. 10.1001/jamaneurol.2021.3619

8. Hsu MH, Lee CP, Huang YC: Acute ST-segment elevation myocardial infarction after ChAdOx1 nCoV-19
vaccination in a 33-year-old man. Ann Emerg Med. 2022, 79:220-1. 10.1016/j.annemergmed.2021.12.002

9. Shiravi AA, Ardekani A, Sheikhbahaei E, Heshmat-Ghahdarijani K: Cardiovascular complications of SARS-
CoV-2 vaccines: an overview. Cardiol Ther. 2022, 11:13-21. 10.1007/s40119-021-00248-0

10. Al-Ali D, Elshafeey A, Mushannen M, et al.: Cardiovascular and haematological events post COVID-19
vaccination: a systematic review. J Cell Mol Med. 2022, 26:636-53. 10.1111/jcmm.17137

11. Smadja DM, Yue QY, Chocron R, Sanchez O, Lillo-Le Louet A: Vaccination against COVID-19: insight from
arterial and venous thrombosis occurrence using data from VigiBase. Eur Respir J. 2021, 58:2100956.
10.1183/13993003.00956-2021

12. Llitjos JF, Leclerc M, Chochois C, Monsallier JM, Ramakers M, Auvray M, Merouani K: High incidence of
venous thromboembolic events in anticoagulated severe COVID-19 patients. J Thromb Haemost. 2020,
18:1743-6. 10.1111/jth.14869

13. Tan BK, Mainbourg S, Friggeri A, et al.: Arterial and venous thromboembolism in COVID-19: a study-level
meta-analysis. Thorax. 2021, 76:970-9. 10.1136/thoraxjnl-2020-215383

14. Cattaneo M, Bertinato EM, Birocchi S, et al.: Pulmonary embolism or pulmonary thrombosis in COVID-19?
Is the recommendation to use high-dose heparin for thromboprophylaxis justified?. Thromb Haemost. 2020,
120:1230-2. 10.1055/s-0040-1712097

15. Oldenburg J, Klamroth R, Langer F, et al.: Diagnosis and management of vaccine-related thrombosis
following AstraZeneca COVID-19 vaccination: guidance statement from the GTH. Hamostaseologie. 2021,
41:184-9. 10.1055/a-1469-7481

16. COVID-19 Vaccine AstraZeneca: benefits still outweigh the risks despite possible link to rare blood clots
with low blood platelets. Accessed: August 08, 2022: https://www.ema.europa.eu/en/news/covid-19-
vaccine-astrazeneca-benefits-still-outweigh-risks-despite-possible-link-ra....

17. Rosendaal FR, Helmerhorst FM, Vandenbroucke JP: Female hormones and thrombosis. Arterioscler Thromb
Vasc Biol. 2002, 22:201-10. 10.1161/hq0202.102318

18. Tajstra M, Jaroszewicz J, Gąsior M: Acute coronary tree thrombosis after vaccination for COVID-19 . JACC
Cardiovasc Interv. 2021, 14:e103-4. 10.1016/j.jcin.2021.03.003

19. The ISTH Releases Interim Guidance on Vaccine-Induced Immune Thrombotic Thrombocytopenia (VITT) .
(2022). Accessed: August 09, 2022: https://www.isth.org/news/561406/.

2022 Khan et al. Cureus 14(8): e28535. DOI 10.7759/cureus.28535 6 of 6

https://ourworldindata.org/covid-vaccinations
https://ourworldindata.org/covid-vaccinations
https://dx.doi.org/10.1056/NEJMoa2104840
https://dx.doi.org/10.1056/NEJMoa2104840
https://dx.doi.org/10.1056/NEJMoa2105385
https://dx.doi.org/10.1056/NEJMoa2105385
https://dx.doi.org/10.3389/fneur.2021.721146
https://dx.doi.org/10.3389/fneur.2021.721146
https://dx.doi.org/10.1016/j.ihj.2022.01.002
https://dx.doi.org/10.1016/j.ihj.2022.01.002
https://dx.doi.org/10.1177/10760296211068487
https://dx.doi.org/10.1177/10760296211068487
https://dx.doi.org/10.1001/jamaneurol.2021.3619
https://dx.doi.org/10.1001/jamaneurol.2021.3619
https://dx.doi.org/10.1016/j.annemergmed.2021.12.002
https://dx.doi.org/10.1016/j.annemergmed.2021.12.002
https://dx.doi.org/10.1007/s40119-021-00248-0
https://dx.doi.org/10.1007/s40119-021-00248-0
https://dx.doi.org/10.1111/jcmm.17137
https://dx.doi.org/10.1111/jcmm.17137
https://dx.doi.org/10.1183/13993003.00956-2021
https://dx.doi.org/10.1183/13993003.00956-2021
https://dx.doi.org/10.1111/jth.14869
https://dx.doi.org/10.1111/jth.14869
https://dx.doi.org/10.1136/thoraxjnl-2020-215383
https://dx.doi.org/10.1136/thoraxjnl-2020-215383
https://dx.doi.org/10.1055/s-0040-1712097
https://dx.doi.org/10.1055/s-0040-1712097
https://dx.doi.org/10.1055/a-1469-7481
https://dx.doi.org/10.1055/a-1469-7481
https://www.ema.europa.eu/en/news/covid-19-vaccine-astrazeneca-benefits-still-outweigh-risks-despite-possible-link-rare-blood-clots
https://www.ema.europa.eu/en/news/covid-19-vaccine-astrazeneca-benefits-still-outweigh-risks-despite-possible-link-rare-blood-clots
https://dx.doi.org/10.1161/hq0202.102318
https://dx.doi.org/10.1161/hq0202.102318
https://dx.doi.org/10.1016/j.jcin.2021.03.003
https://dx.doi.org/10.1016/j.jcin.2021.03.003
https://www.isth.org/news/561406/
https://www.isth.org/news/561406/

	COVID-19 Vaccine-Induced Thrombotic Thrombocytopaenia With Venous and Arterial Thrombosis: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Electrocardiogram showing infero-lateral ST elevation
	VIDEO 1: Coronary angiogram showing right coronary artery thrombotic occlusion
	VIDEO 2: Coronary angiogram of the right coronary artery shows partial restoration of blood flow following multiple aspiration and ballooning attempts
	FIGURE 2: Coronary angiogram shows partial restoration of blood flow in RCA (TIMI 3 in posterior descending artery (PDA) and TIMI 1-2 in the posterior left ventricular (PLV) branch
	TABLE 1: Laboratory results trend for patient

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


