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Objectives
• Perspective of serious thrombotic complications of AZ 

vaccine (ChadOx1)
• Understand  the diagnostic algorithm  for  TTS
• Early recognition of  TTS
• Example of Management  of  TTS
• Approach to previous thrombosis/ thrombocytopaenia and 

vaccination
Panel discussion Q & A  and Conclusion



Perspective and context : Australian data

Source TGA 01 July 2021



Source TGA 06 July 2021



Diagnostic criteria for TTS 



Abbreviation Stands for Comments

TTS Thrombosis with

Thrombocytopenia Syndrome

A term favoured by some reporting agencies that does not

specifically reference any ‘vaccine’ association. Term not 

typically utilised by researchers for the condition associated 

with COVID-19 vaccine use, since essentially can encompass 

any condition where thrombosis can be associated with 

thrombocytopenia, including HITT, severe or catastrophic 

antiphospholipid (antibody) syndrome (APS or CAPS) and 

thrombotic thrombocytopenia purpura (TTP).



POLL 1. The 
CDC  TTS 
case 
definition 
tier 1  
requires

Thrombosis at an unusual site and 
thrombocytopenia

Thrombosis at a usual site, thrombocytopenia 
and positive PF4 antibody

Thrombosis at a usual site, thrombocytopenia 
and positive

functional platelet activation test



CDC  CASE definitions



Case 1
52-year-old  female

Headache , nausea, vomiting

No lower limb swelling

12 days post AZ vaccine

ECOG 0, very active

OCP related below knee DVT in her twenties

SLE (non –active) and not on any treatment



CASE 1 day 7 post AZ vaccine (5 days prior)

Lower limb pain
USG lower limb normal



CASE 1 RETURNS

D/C Home from ED as pain had resolved

On day 11 post AZ developed worsening generalised headache, malaise, 
and rigours

Day 12, headache persisted and 
progressed to intractable vomiting. 
Presented to Private ED and 
subsequently  transferred to JHH ED

No focal neurology at that time on 
examination

No other symptoms to suggest 
other sites of pathology



CASE 1 RETURNS



CASE 1 RETURNS



CT Venogram



CASE 1 RETURNS
- PROGRESS AND 
MANAGEMENT

Initial VITT treatment:

• Given 4 units of Cryoprecipitate due to low 
Fibrinogen

• Given IVIG 2G/KG over 2 doses
• Commenced on Argatroban infusion
• Monitored using aPTT

Day 2 of admission, developed new 
expressive dysphasia and ataxia



The next 24 hours…..



VITT Testing

• AcuStar heparin:PF4 Ab - not detected
• Further testing

• HITS/VITT ELISA - positive
• Functional SRA - positive
• Flow cytometry - positive
• Multiplate - positive



CASE 
RETURNS -
PROGRESS

• Given 4 units of Cryoprecipitate due to low 
Fibrinogen

• Given IVIG 2G/KG over 2 doses
• Commenced on Argatroban infusion

Initial  VITT  treatment:

• Repeat urgent CT Brain: New left temporal 
haemorrhage

• In discussion with Interventional neurologist, 
proceeded to

Day 2 of admission, developed new 
expressive dysphasia and ataxia

thrombectomy of left cerebral venous 
sinus (D2), and admitted to ICU

for ongoing monitoring and 
argatroban infusion titration



Management 
and recovery

Platelets recovered to 164 on day 4 of admission (day 16 
post AZ)

Neurology stabilized and over the next several days began 
to improve

Continued on Argatroban for 4 days post clot retrieval until

neurology began to improve and haemorrhage appearance  
stable on

repeat imaging

• Transitioned to Dabigatran
• Discharged to Stroke Rehab and 

progressing well



Management  principles of suspected TTS/VITT

Testing for presence of anti-PF4 antibodies (selected reference labs only)

Use non-heparin anticoagulants (e.g. IV Argatroban, IV bivalrudin, IV 
danaparoid, SC fondaparinux, or direct oral anticoagulants)

Avoid platelet transfusions, except if bleeding or for neurosurgical interventions

Consider IV immunoglobulin (or plasma exchange for very severe cases)



Poll 2.What 
are the first 
tier lab tests 
to do in 
suspected 
VITT?

Platelet count, d-dimer

Platelet count, d-dimer and 
Fibrinogen

Platelet count and fibrinogen

Platelet count, d-dimer and anti-
PF4 antibodies



THANZ Advisory Group on VITT

https://www.thanz.org.au/resources/covid-19



First tier lab tests in
suspected VITT

• All published cases to date…
• Thrombocytopenia (platelet count <150 x 109/L)
• High D-dimer (typically very high, or > 5 x upper limit of normal)
• Most cases (~70%) fibrinogen <2g/L



VITT: How to investigate and manage

• High D-Dimer with normal platelet count and 
thrombosis- repeat platelet count within 1-3 
days. 

• tempo of disease can be catastrophic within 
hours 

strongly advise careful clinical review of persistent 
symptoms with repeat screening blood tests in 
patients with high index of suspicion. 

42  days



Approach to VITT in the emergency department

ACEM   Guidelines May 2021



Lab testing in suspected VITT triaged according to information received

26



Lab testing in suspected VITT triaged according to information received
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Second tier lab tests in suspected VITT

THANZ Advisory statement May 2021



Second tier lab tests in suspected VITT

• Immunological assays for anti-platelet factor 4 (PF4) antibodies
• Only ELISA based assays seem to consistently identify anti-PF4 

antibodies in suspected VITT
• Other rapid assays used to successfully identify anti-PF4/heparin antibodies in 

suspected HITT do not (in general) identify anti-PF4 antibodies in suspected VITT
• Important to identify samples as being for suspected VITT (vs for suspected 

HITT) in order to have correct tests performed
• If testing for suspected VITT not indicated or no VITT form, then HITT testing 

may be performed (potential false negative for VITT)

30



Poll 3. The 
following 
patients 
can receive 
AZ vaccine 
except

Previous immune 
thrombocytopaenia

Previous lower limb DVT

Previous HITTs

Previous  antiphospholipid 
syndrome



HITTS
• 4T score high probability
• Positive Acustar for HITTs (anti-PF4 antibody)
• Confirmed by Serotonin Release assay



NEJM – April 2021



VITT IgG 
antibody
from patient

Platelet

Activated platelet

Platelets 
from healthy 

donor

PF4? 

Cofactor?

BASIS OF HITT/VITT FUNCTIONAL 
DIAGNOSTIC ASSAY

VITT
PF4 ELISA





Poll 4.My patient has 
previous HITTS  after 
CABG 11 years ago, 
so the 
recommendation 
should be ….

Retest for HITTS prior to vaccine discussion

Offer AZ vaccine

Offer Pfizer

Don’t offer either vaccine

Can offer Pfizer but only after first dose AZ 
vaccine



Comirnaty 
(Pfizer) is 
recommended 
for people 16 
years and 
above with:

• A past history of cerebral venous sinus thrombosis 
(CVST)

• A past history of heparin-induced thrombocytopenia 
(HIT)

• A past history of idiopathic splanchnic (mesenteric, 
portal and splenic) venous thrombosis

• Anti-phospholipid syndrome with thrombosis
• People with contraindications to COVID-19 Vaccine 

AstraZeneca, i.e.
• Anaphylaxis to a previous dose of COVID-19 

Vaccine AstraZeneca, or to an ingredient of the 
vaccine

• Thrombosis with thrombocytopenia occurring after 
the first dose of COVID-19 Vaccine AstraZeneca

• Other serious adverse events attributed to the first 
dose of COVID-19 Vaccine AstraZeneca



Poll 5.62 year old 
male who had PE 
post TKR two 
years ago. He is 
overweight and 
has diabetes. He 
wants Pfizer as AZ 
vaccine increases 
his risk of clots

True

False 

Neither



AZ Vaccine for………..

• The risk of TTS is not likely to be increased in people with the following 
conditions, and people in these groups can receive COVID-19 Vaccine 
AstraZeneca:

• History of blood clots in typical sites
• Increased clotting tendency that is not immune mediated
• Family history of blood clots
• History of ischaemic heart disease or stroke
• Current or past thrombocytopenia (low platelet count)
• Those receiving anticoagulation therapy

https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/learn-about-covid-19-vaccines/about-the-astrazeneca-covid-19-vaccine




Poll 6. 65-yr old 
who in her 
thirties had 
pregnancy loss 
due to 
suspected Lupus 
Anticoagulant. 
No other history 
of thrombosis.

She should be offered  
AZ vaccine

She should be offered 
the Pfizer vaccine

She should have neither



Poll 7. 71 year old 
with cirrhosis  due 
to NASH and 
history of prostate 
cancer on hormone 
therapy. He has a 
past history of 
cirrhosis associated 
portal vein 
thrombosis.

He should be offered  AZ 
vaccine

He should be offered the 
Pfizer vaccine

He should have neither



Pfizer is preferred for 

• The list of conditions for which Comirnaty (Pfizer) is the preferred vaccine 
has been expanded to also include:

• Past history of idiopathic splanchnic (mesenteric, portal, splenic) vein 
thrombosis

• Antiphospholipid syndrome with thrombosis

Critical to identify as Idiopathic thrombosis for 
splanchnic 

APLS criteria with  clearly 
documented VTE or arterial clots

https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/learn-about-covid-19-vaccines/about-the-pfizerbiontech-covid-19-vaccine


Poll 8. My patient 
who is 75 yrs has CLL 
and moderate 
thrombocytopaenia  
with plts 90x 
10^9/L… He also has 
ischemic heart 
disease and is on 
aspirin

I will need to request Pfizer for this 
patient

I can proceed with AZ whilst closely 
monitoring platelet counts

Cannot be vaccinated as they have 
a cancer and low platelets

Patient preference is not to have 
vaccination so will support that



AZ Vaccine 
for………..

• The risk of TTS is not likely to be increased in 
people with the following conditions, and people 
in these groups can receive COVID-19 Vaccine 
AstraZeneca:

• History of blood clots in typical sites
• Increased clotting tendency that is not 

immune mediated
• Family history of blood clots
• History of ischaemic heart disease or stroke
• Current or past thrombocytopenia (low 

platelet count)
• Those receiving anticoagulation therapy

This includes antiplatelets and anticoagulants

https://www.health.gov.au/initiatives-and-programs/covid-19-vaccines/learn-about-covid-19-vaccines/about-the-astrazeneca-covid-19-vaccine


ITP and COVID-
19 vaccines

• Natural history of ITP is very variable

• Thrombocytopaenia can occur with both 
mRNA and adenoviral vector  vaccines

• Risk of ITP is low with either vaccine

• https://www.itpsupport.org.uk/images/dow
nloads/FAQs_ITP_and_C-
19_vaccination_04012020.pdf

https://www.itpsupport.org.uk/images/downloads/FAQs_ITP_and_C-19_vaccination_04012020.pdf
https://www.itpsupport.org.uk/images/downloads/FAQs_ITP_and_C-19_vaccination_04012020.pdf


Poll 9.My 67 yr
old patient had 
an extensive left 
leg DVT after AZ 
vaccine, did not 
meet criteria for 
VITT. Should she 
get a second 
dose of AZ?

I would prefer not to vaccinate the 
second dose

I will request a second dose 
alternative e.g. Pfizer

Cannot be vaccinated for 3 months 
as patient will be on anticoagulant

Thrombophilia testing is pending so 
prefer to wait for those results



Comirnaty (Pfizer) is recommended for people 16 years and above with:

• A past history of cerebral venous sinus thrombosis (CVST)

• A past history of heparin-induced thrombocytopenia (HIT)

• A past history of idiopathic splanchnic (mesenteric, portal and splenic) venous thrombosis

• Anti-phospholipid syndrome with thrombosis

• People with contraindications to COVID-19 Vaccine AstraZeneca, i.e.
• Anaphylaxis to a previous dose of COVID-19 Vaccine AstraZeneca, or to an ingredient of 

the vaccine
• Thrombosis with thrombocytopenia occurring after the first dose of COVID-19 Vaccine 

AstraZeneca
• Other serious adverse events attributed to the first dose of COVID-19 Vaccine AstraZeneca



Poll 10. My 68 yr
old retired 
engineer patient 
wants a discussion 
on risks and 
benefits of the 
vaccine in relation 
to TTS as he has a 
family history of 
clots?

I know where to find 
the stats and support 
for him  

I do not know where 
to find them and how 
to support him



Low risk 
situation



Weighing up risks and benefits

ATAGI June 2021



Medium risk



Weighing up risks and benefits …2

ATAGI June 2021



Weighing up risks and benefits …..3

ATAGI June 2021



Source TGA 06 July 2021



Resources… use up to date links on websites

• https://www.tga.gov.au/covid-19-vaccine-information-consumers-and-health-
professionals

• https://www.tga.gov.au/periodic/covid-19-vaccine-weekly-safety-report-01-07-
2021

• https://www.health.gov.au/news/atagi-statement-on-revised-recommendations-
on-the-use-of-covid-19-vaccine-astrazeneca-17-june-2021

• https://www.health.gov.au/news/joint-statement-from-atagi-and-thanz-on-
thrombosis-with-thrombocytopenia-syndrome-tts-and-the-use-of-covid-19-
vaccine-astrazeneca

• https://www.health.gov.au/sites/default/files/documents/2021/06/covid-19-
vaccination-weighing-up-the-potential-benefits-against-risk-of-harm-from-covid-
19-vaccine-astrazeneca_2.pdf

https://www.tga.gov.au/covid-19-vaccine-information-consumers-and-health-professionals
https://www.tga.gov.au/periodic/covid-19-vaccine-weekly-safety-report-01-07-2021
https://www.health.gov.au/news/atagi-statement-on-revised-recommendations-on-the-use-of-covid-19-vaccine-astrazeneca-17-june-2021
https://www.health.gov.au/news/joint-statement-from-atagi-and-thanz-on-thrombosis-with-thrombocytopenia-syndrome-tts-and-the-use-of-covid-19-vaccine-astrazeneca
https://www.health.gov.au/sites/default/files/documents/2021/06/covid-19-vaccination-weighing-up-the-potential-benefits-against-risk-of-harm-from-covid-19-vaccine-astrazeneca_2.pdf


NSW Health 
safety notice 
July 2021



Resources 
within NSW



Can TTS be recognised 
early ?



Updated THANZ document in progress



THANZ



COVID-19 vaccine side effect tracker



Symptom tracker



Aim: To make VITT a manageable 
complication rather than a 

vaccine limiting one 
• Treatable condition
• Awareness of diagnostic and 

treatment pathways
• Recognising pattern of screening 

tests
• Weighing up risks and benefits 

pragmatically



QUESTIONS please post

Please refer to theTHANZ website which is updated weekly - https://www.thanz.org.au/
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