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Accelerated vaccine development 

Nature volume 586, pages516–527 (2020)
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COVID-19 vaccine map 

WHO update Jul 13, 2021
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COVID-19 vaccines 

Mechanism Shots needed Protection rate

Astra Zeneca Adenovirus vector 2 76%

J&J Adenovirus vector 1 72%

Pfizer/ BNT mRNA 2 95%

Moderna mRNA 2 95%

Novavax Viral protein 2 90%

Sputnik V Adenovirus vector 2 91%
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TTS: A rare but fatal condition 

• 49-year-old, nurse

• AZ COVID-19 vaccination in the middle of February, 2021

• High fever, nausea, epigastralgia since 5th day

• Hospitalized on 10th day

– Thrombocytopenia, low fibrinogen 

– Very high d-dimer 

– Portal vein thrombosis and pulmonary embolism 

• Transfusion of platelet & heparin for thrombosis 

→rapid deterioration, massive GI bleeding 

• Death on 11th day 

– Cerebral venous sinus thrombosis found by autopsy 

DOI: 10.1056/NEJMoa2104840
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Thrombosis with thrombocytopenia syndrome(TTS)
Vaccine Induced immune Thrombotic Thrombocytopenia (VITT) 

• Mostly found after adenovirus vector-based vaccine (AZ & JJ) 

• Incidence: varied with population (around 10 per 1 million)

• Mostly happened on 5-20 days after vaccination 

• Unusual site thrombosis: cerebral venous sinus thrombosis, 
splanchnic venous thrombosis, etc.

• Thrombocytopenia 

• Strong anti-platelet factor 4/heparin  antibody 

https://doi.org/10.1111/jth.15341
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Platelet immunity & 
Heparin induced thrombocytopenia 

https://doi.org/10.1111/jth.140
12
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https://doi.org/10.1111/jth.14012

Heparin induced thrombocytopenia 
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VITT/TTS reported incidence

WHO/2019-nCoV/TTS/2021.1 (Jul 19 2021 update)
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VITT/TTS risk factors 

• Adenovirus vector-based COVID-19 vaccine 

• ChAdOx1-s (AZ) > Ad26.COV2-S (J&J)

• Middle or young age 

• Pre-existing thrombosis risk factors is NOT related to either 
incidence or severity  

WHO/2019-nCoV/TTS/2021.1 (Jul 19 2021 update)
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VITT symptoms and signs 

• Symptoms and signs of thrombosis 

– Severe and persistent headache/ vision changes/ seizure 

– Severe and persistent abdominal pain (> 24 hr) 

– Pain and swelling of legs

– Chest pain and/or shortness of breath

• Timing: within 30 days after COVID vaccination

• Combination of thrombosis and thrombocytopenia 

• Screening test: platelet count, d-dimer, fibrinogen

https://cdn.ymaws.com/www.isth.org/resource/resmgr/ISTH_VITT_Guidance_2.pdf
WHO/2019-nCoV/TTS/2021.1 (Jul 19 2021 update)
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VITT/TTS diagnostic criteria-1

WHO/2019-nCoV/TTS/2021.1 (Jul 19 2021 update)
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VITT/TTS diagnostic criteria-2

WHO/2019-nCoV/TTS/2021.1 (Jul 19 2021 update)
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VITT/TTS diagnosis 

WHO/2019-nCoV/TTS/2021.1 (Jul 19 2021 update)
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Simplified algorithm-1

WHO/2019-nCoV/TTS/2021.1 (Jul 19 2021 update)
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Simplified algorithm-2

WHO/2019-nCoV/TTS/2021.1 (Jul 19 2021 update)
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Functional platelet activation assay (control) 
+Heparin(low) +Saline +Heparin(high) 

Healthy plt +
normal serum 

Healthy plt + 
HIT serum 

DOI: 10.1056/NEJMoa2104882 
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Functional platelet activation assay (VITT) 
+Heparin(low) +Saline +Heparin(high) 

Healthy plt +
VITT-1 serum 

Healthy plt + 
VITT-2 serum 

DOI: 10.1056/NEJMoa2104882 
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Functional assay flow-based

HIT
+donor plt

10.1056/NEJMoa2105385 

VITT
+donor plt
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VITT management 

WHO/2019-nCoV/TTS/2021.1 (Jul 19 2021 update)
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Successful VITT case with IVIG + steroid

doi: 10.1111/JTH.15346 
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Successful VITT case-2 with TPE

DOI: 10.1056/NEJMc2109465
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COVID-19 vaccine vs. COVID-19

CVST（per 1,000,000 person/ 2 weeks）
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COVID-19 vaccine vs. COVID-19

Portal vein thrombosis（per 1,000,000 person/ 2 weeks）
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COVID-19 vaccine associated VITT/TTS summary

• Thrombosis + thrombocytopenia 

• Mechanism is similar to HIT

• Incidence: rare, around 10 per million 

• Risk factor: adenovirus vector-based vaccine, age 
Pre-existing thrombosis risk factor is not related 

• High d-dimer, low fibrinogen and strong anti-PF4

• Avoid platelet transfusion/heparin/LMWH

• Treatment: IVIG, steroid, non-heparin anticoagulant, TPE
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