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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

* Management of TTS presenting as CVST
* Conclusion

* Q&A



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).
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Perspective and context : Australian data

Total adverse event reports to 9 January 2022

99,659 44,113,001

Reporting rate per 1000 doses Total AEFI reports received Total doses administered

43,752 52,143 3,454

Total reports for Vaxzevria Total reports for Comirnaty Total reports for Spikevax

To 9 January 2022, the total number of adverse event reports received where the brand of the COVID-19
vaccine was not specified was 480.

Source TGA 21 June 2021
and Jan 2022



Table 4: Newly confirmed and probable TTS cases for 7-13 January 2022%

New confirmed TTS New probable TTS

Mo cases Mo cases

TGA Jan 2022



Nc.Jt. Time to Median 13 (2-52)
classified onset/ (range)

diagnosis
<30 years 1 - - 1 (days)

30-39 1 Treated in ICU Atany point 13

40-49 4
50-59 15
60-69 11
70-79 19

80+ 9

All ages 60 23 17 20
(29 men, Source TGA 13 June 2021

- } Currently 4

Outcome Discharged 36
In hospital 22
Fatal 2
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Table : Confirmed and probable TTS cases by age and CDC classification
tThe US CDC classification is defined as:
*Tier 1 = clots in an unusual location (such as the brain or abdomen) and a low platelet count with or without antibodies that activate platelets (anti-PF4 antibodies)
*Tier 2 = clots found in common locations (such as the leg or lungs) and a low platelet count and anti-PF4 antibodies
*Not classified = case does not meet the criteria for Tier 1 or Tier 2 (for example clots in common locations with low platelet count but no evidence of anti-PF4 antibodies).
Cases have most often occurred about two weeks after vaccination, although the time to onset (or diagnosis) has ranged from two days to 52 days (Table 3). In some cases, with a longer time to diagnosis,
diagnosis, patients had experienced symptoms at an earlier stage but complicating factors, including symptoms from comorbidities, may have delayed a clear diagnosis. Approximately one in four TTS
cases has required Intensive Care Unit (ICU) treatment, although all but four patients have since been released from ICU.
TGA Jan 2022



Case 1

* 69 yr old male

* Presenting 2 weeks post bilateral TKR

* Referred to JHH from GP with left leg swelling

* No abdominal pain, fevers, haematuria

* Nil medical history

* Regular meds: 100 mg Aspirin daily (post TKR), PRN Indomethacin
 Lives with wife, non smoker, occ ETOH



Case 1l

* Bleeding history
* No history of significant bleeding post surgical or post dental extraction

* Heparin exposure
* Given for 10 days post op TKR

* Any other constitutional symptoms
* Some weight loss since surgery
* Nil lymphadenopathy
* Nil fevers

* Any evidence of thrombosis?

* Family history
e Father — bowel cancer — still alive — has never had a colonoscopy



Blood results . . ..
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COMMENT: Age : 61 years Differential Status : Automated. l
Thrombocytopenia with platelet anisocytosis. Neutrophilia with left shift and
toxic granulation and vaculoation. Monocytosis. Occasional reactive




Blood results
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Further results...



HITTS

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



Pathophysiology of TTS/VITT

* VIPIT=TTS =VITT

* Majority of cases appear to have
detectable pathological
antibodies directed against
Platelet Factor 4 (PF4)

e Similar to another
prothrombotic immune-
mediated thrombocytopenia,
Heparin-induced Thrombotic

Thrombocytopenic syndrome
(HITT, or HITS)




BASIS OF HITT/VITT FUNCTIONAL
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THANZ Advisory Group on VITT



First tier [ab tests in suspected VITT

» Most 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



First tier [ab tests in suspected VITT
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Approach to VITT in the emergency department

ACEM Guidelines May 2021



Tier 1 lab tests (pre- anticoagulation)



Second tier lab tests in suspected VITT

THANZ Advisory statement May 2021



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

» Immunological assays for anti-platelet factor 4 (PF4) antibodies

» Only ELISA based assays 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)

24



Third tier [ab tests in suspected VITT

» Functional assays for anti-platelet factor 4 (PF4) antibodies able to activate
platelets

» Serotonin Release Assay (SRA)

» Heparin induced platelet aggregation (HIPA)

» Multiplate multiple electrode aggregometry (MEA) (platelet adhesion assay)
» Various flow-cytometry based assays of platelet activation

» Assay ‘modifications’ increase sensitivity & specificity for suspected VITT (vs
HITT)

25



VITT: How to investigate

High D-Dimer with normal platelet count and

Patient presents with acute onset symptoms/

signs of thrombosis or thrombocytopenia* thrombosis- repeat platelet count within 1-3
AND received AZ or Janssen (JJ) COVID-19 vaccine days.
in last 28 days « tempo of disease can be catastrophic within
i hours
strongly advise careful clinical review of persistent

DO NOT give heparin anticoagu lant symptoms with repeat screening blood tests in
patients with high index of suspicion.

Obtain URGENT FBC, APTT, PT, fibrinogen and
D-dimer within 4 hours

I VITT unlikely \
- Consider alternative diagnoses including vaccine-

Platelets < 150 x 10°/L and D-dimer at least unrelated VTE and investigate and manage
5 times upper limit of normal (ULN) accordingly
+/- low ﬁbriﬂ@genJr - GP/outpatient follow up for resolution of

symptoms or repeat blood tests and/or imagi@

l symptoms persist




Case 2

e 52 year old female

* Headache, nausea, vomiting
* No lower limb swelling

e 12 days post AZ vaccine

* ECOG 0O, very active
* OCP related below knee DVT in her twenties
e SLE (non —active) and not on any treatment



CASE 2 day 7 post AZ vaccine (5 days prior)

Lower limb pain
USG lower limb normal



CASE 2 RETURNS

D/C Home from ED as pain had resolved

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

» Day |2,headache persisted and progressed to intractable
vomiting. Presented to Private ED and subsequently

transferred to |HH ED
* No focal neurology at that time on examination

* No other symptoms to suggest other sites of pathology



CASE 2 RETURNS



CASE 2 RETURNS



CT Venogram



CASE 3 RETURNS - PROGRESS

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 ho




Management and recovery

* Platelets recovered to 164 on day 4 of admission (day |6 postAZ)

*  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



VITT Testing

* AcuStar heparin:PF4 Ab - not detected

* Further testing
« HITS/VITT ELISA - positive

* Functional SRA - positive

* Flow cytometry - positive

*  Multiplate - positive



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)

THANZ Advisory Statement May 2021 https://www.thanz.org.au/documents/item/591

British Society Guideline May 2021 https://b-s-h.org.uk/media/19718/guidance-v20-20210528-
002.pdf

ASH guidelines https://www.hematology.org/covid-19/vaccine-induced-immune-thrombotic-
thrombocytopenia



https://www.thanz.org.au/documents/item/591
https://b-s-h.org.uk/media/19718/guidance-v20-20210528-002.pdf
https://www.hematology.org/covid-19/vaccine-induced-immune-thrombotic-thrombocytopenia

Non-heparin anticoagulation, chosen
based on the clinical status and organ
function of the patient:

e Parenteral direct thrombin inhibitors (argatroban or

FAQ 1 : W h at bivalrudin provided the baseline aPTT is normal),

OR
. e Direct oral anticoagulants without lead-in heparin
anticoagulant Direct ora
tO use ? e Fondaparinux, OR

e Danaparoid

If clot burden significant — parenteral
followed by a DOAC




While there is no direct evidence that
heparin products worsen TTS, the similarities
of the syndrome to HIT suggest avoidance of
unfractionated or low-molecular-weight
heparin in patients with a positive PF4 ELISA,

‘n|t|a‘ thera py or while awaiting test results.
continued......

IVIG 1 g/kg daily for two days, if
thrombocytopenia and significant clot
burden




FAQ.2. What
s the role for
Neuro-
intervention
or

neurosurgery
in CVST?

tients with CVST
1euro-
¥ /ived

hours of

Whilst on full dose anticoagulation
in one patient and briefly ceased
for the other.




Within the next 24 hours - also underwent
thrombectomy and clot retrieval

Cerebral venous sinus clot retrieval: procedure performed under aseptic precautions,
general anaesthesia, antibiotic prophylaxis, and avoiding heparin. Ultrasound-guided
right and left groin puncture performed inserting a 5-French sheath into the right
common femoral vein, and another into the left common femoral artery. The right ICA
was catheterized, obtaining an angiographic run that confirmed the extension of the
thrombosis, venous stasis predominantly in the anterior superior areas of the right
hemisphere.

Then the left internal jugular vein was catheterised with a 8F long sheath, and a React
071 microcatheter with a Phenom 027 microcatheter guided by a Synchro 014
microwire. Multiple passes of stent-retriever were performed, occluding the catheters
and sheaths which had to be exchanged constantly, obtaining a significant amount of
thrombotic material. A 12F long sheath with a Sofia 6F 115 cm was finally used to
remove clots from the proximal half of the superior sagittal sinus to the right internal
jugular vein, achieving recanalization (total 13 passes).

Control runs, and a Dyna CT scan ruled out immediate complications.

At the end of the intervention haemostasis was achieved at the puncture site by using
lateral wall sutures bilaterally with 6F Proglide devices.

Conclusion: Extensive CVST recanalized by 13 passes of SR and aspiration.



Patients with CVT should be treated with systemic anticoagulation as first-line therapy.

In patients with CVT who are at high risk for deterioration (severely depressed mental status, coma,

straight sinus thrombosis at presentation; those with neurological deterioration or increasing intracranial
hemorrhage despite systemic anticoagulation),

the use of endovascular techniques, including direct intra-sinus thrombolysis or mechanical
thrombectomy, may be considered.




FAQ.3.
What if
there is
bleeding?

Low fibrinogen or bleeding are associated with TTS and should
not absolutely preclude anticoagulation

Particularly if platelets are >20,000/uL or rising following IVIG
initiation

Cryoprecipitate used in bleeding and low fibrinogen( < 1g/dl)

Avoid aspirin as either treatment or prophylaxis for TTS. Aspirin
is not efficacious in preventing HIT antibodies from activating
platelets and could increase the risk of bleeding in TTS.




FAQ.4. What
todoif
there is
catastrophic
thrombosis?

Corticosteroids have been administered along
with IVIG in some cases, Methylprednisolone in
severe thrombosis.

PEX : The large extravascular volume of
distribution of IgG antibodies, and the concurrent

bleeding complications in TTS may make catheter
placement and prolonged apheresis challenging

Complement inhibition with eculizumab has been
utilized in case reports




Early
detection —
clinical
suspicion

Monitor platelet counts if all else is normal but
d-dimer very raised

Low threshold for imaging investigation

Unusual sites of thrombosis or increased
burden of thrombosis.

43 year old who ignored headaches for a week

and presented with seizures and extensive
CVST |
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