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Abstract The COVID-19 pandemic is an ongoing global healthcare crisis. Based on reports of
atypically located thromboses following vaccination with the AstraZeneca COVID-19
vaccine, the Society of Thrombosis and Haemostasis Research (GTH) has issued
guidance statements on the recognition, diagnosis, and treatment of this rare
complication. It shares pathophysiological features with heparin-induced thrombocy-
topenia (HIT) and is referred to as vaccine-induced prothrombotic immune thrombo-
cytopenia (VIPIT).
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Zusammenfassung Die COVID-19 Pandemie stellt eine andauernde globale Gesundheitskrise dar. Basie-
rend auf den Berichten über atypisch lokalisierte Thrombosen nach Impfung mit dem
AstraZeneca COVID-19 Vakzin hat die Gesellschaft für Thrombose- und Hämostase-
forschung (GTH) Handlungsempfehlungen zur Erkennung, Diagnostik und Therapie
dieser seltenen Komplikation formuliert. Ihre Pathophysiologie ähnelt derjenigen der
Heparin-induzierten Thrombozytopenie (HIT) und wird als Vakzin-induzierte proth-
rombotische Immunthrombozytopenie (VIPIT) bezeichnet.
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Coronavirus disease 2019 (COVID-19) is an infectious disease
caused by the novel severe acute respiratory syndrome
coronavirus type 2 (SARS-CoV-2), which can lead to systemic
multiorgan complications.1 In particular, the risk of both
venous and arterial thromboembolism is significantly in-
creased.2,3 Several vaccines have been licensed and are
currently being used in the European Union to combat the
COVID-19 pandemic.

On Monday, March 15, 2021, vaccinations with the
COVID-19 vaccine from AstraZeneca (AZD1222) were tem-
porarily halted by the German Ministry of Health and other
European countries due to safety concerns regarding an
elevated risk of thrombosis in vaccinated individuals. Fol-
lowing the assessment of the potential risks and benefits of
the vaccine by the safety committee of the European Med-
icines Agency (EMA),4 vaccinations were resumed on Friday,
March 19, 2021. By that time, the Paul Ehrlich Institute (PEI)
had reported on 13 cases of sinus or cerebral vein thrombosis
with more than 1.6 million AstraZeneca COVID-19 vaccine
doses administered. The thromboses had occurred 4 to
16 days after vaccination with the AstraZeneca COVID-19
vaccine in twelve women and one man aged 20 to 63 years.
The patients also had thrombocytopenia, which suggests an
immunological event as the cause of the tendency to throm-
bosis. However, thrombotic events may not exclusively pres-
ent as intracranial thrombosis but also manifest at other
locations or vascular beds.

An important pathomechanism hasmeanwhile been clar-
ified within the Society of Thrombosis and Haemostasis
Research (GTH) by the Greifswald Working Group under
the leadership of Andreas Greinacher. The vaccination is
likely to induce the formation of antibodies against platelet
antigens as part of the inflammatory reaction and immune
stimulation. Depending on or independently of heparin,
these antibodies subsequently cause massive platelet activa-
tion via the Fc receptor in analogy to heparin-induced
thrombocytopenia (HIT). This mechanism (HIT mimicry)
could be demonstrated in four patients with a
sinus/cerebral vein thrombosis after vaccination with the
AstraZeneca COVID-19 vaccine in Andreas Greinacher’s lab-
oratory in cooperation with other GTH members. It is cur-
rently unclear, however, why this immunogenic thrombosis
preferentially manifests in cerebral vessels.

As with classical HIT, these antibodies appear 4 to 16 days
after vaccination. This pathomechanism does not rule out that
the sinus/cerebral vein thromboses after vaccinationwith the
AstraZeneca COVID-19 vaccine also have other causes. How-
ever, the identifiedmechanism forms the basis for the follow-
ing statements and recommendations by the GTH:

• On a population basis, the positive effects of vaccination
with the AstraZeneca COVID-19 vaccine outweigh the
negative effects; so, the resumption of vaccinations in
Germany with this vaccine is to be welcomed.

• According to the current state of knowledge, there is no
evidence that thromboses at typical locations (i.e., leg vein
thrombosis, pulmonary embolism) are more common

after vaccination with the AstraZeneca COVID-19 vaccine
than in the age-matched general population.

• Due to the immunogenesis of thrombosis in intracranial
veins or other (atypical) locations, patientswith a positive
history of thrombosis and/or known thrombophilia do not
have an increased risk of developing this specific and very
rare complication after vaccination with the AstraZeneca
COVID-19 vaccine.

• Flulike symptoms such as joint and muscle pain or head-
ache that persist for 1 to 2 days after vaccination are a
common side effect and not a cause for concern.

• In the event of side effects that persist or recur more than
3 days after vaccination (e.g., dizziness; headache; visual
disturbances; nausea/vomiting; shortness of breath;
acute pain in chest, abdomen, or extremities), further
medical diagnostics should be carried out to clarify a
thrombosis.

• Important examinations include, in particular, complete
blood count analysis with determination of platelet count,
blood smear, D-dimers, and, whenever indicated, further
imaging studies (e.g., cranial magnetic resonance imaging,
ultrasound, computed tomography of the chest/abdomen).

• In the event of thrombocytopenia and/or evidence of
thrombosis, testing for pathophysiologically relevant
antibodies should be carried out regardless of previous
exposure to heparin (►Fig. 1). The first test in the diag-
nostic algorithm is a screening test for HIT, which is based
on the immunological detection of antibodies against the
platelet factor 4 (PF4)/heparin complex.
– In case the screening test is negative, anHIT-like specific

immunological cause of thrombosis/thrombocytopenia
can be ruled out. Importantly, not all commercially
available tests validated for the diagnosis of HIT are
suitable for the detection of antibodies involved in the
specific pathogenesis of thrombosis following vaccina-
tion with the AstraZeneca COVID-19 vaccine. Based on
preliminary observations, theHYPHEN BioMed ZYMUT-
EST and the Immucor GTI Diagnostics enzyme immuno-
assays appear to have appropriate sensitivity for all
pathophysiologically relevant antibodies.

– In case the screening test for PF4/heparin antibodies is
positive, a classical heparin-induced platelet activation
(HIPA) assay or serotonin-release assay (SRA) should be
ordered as a functional confirmatory test. These two
assays detect pathophysiologically relevant antibodies,
which activate platelets dependent on (typical HIT) or
independent of exogenous heparin (autoimmune HIT).
A positive test result in the absence of previous heparin
exposure thus establishes the diagnosis of autoim-
mune HIT.

– In case the classical HIPA (or SRA) does not confirm
(autoimmune) HIT, a modified HIPA assay should be
ordered. This assay has recently been established in
Andreas Greinacher’s laboratory in Greifswald and
detects pathophysiologically relevant antibodies,
which display a reaction pattern different from that
observed in (autoimmune) HIT.5 Thus, a positive test
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Fig. 1 Diagnostic and therapeutic algorithm in patients with thrombocytopenia/thrombosis following vaccination with the AstraZeneca COVID-
19 vaccine. Based on preliminary observations, the HYPHEN BioMed ZYMUTEST and the Immucor GTI Diagnostics enzyme immunoassays appear
to have appropriate sensitivity for all pathophysiologically relevant antibodies. HIPA, heparin-induced platelet activation; HIT, heparin-induced
thrombocytopenia; IVIG, intravenous immunoglobulins; PF4, platelet factor 4; SRA, serotonin-release assay; VIPIT, vaccine-induced pro-
thrombotic immune thrombocytopenia.
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result establishes the diagnosis of vaccine-induced
prothrombotic immune thrombocytopenia (VIPIT).

• Until (autoimmune) HIT is ruled out as the cause of acute
thrombocytopenia/thrombosis, if the clinical situation,
availability, and experience permit, anticoagulation
with heparins should be avoided and alternative, HIT-
compatible anticoagulants should be used. These anti-
coagulants include danaparoid, argatroban, direct oral
anticoagulants (DOACs), and possibly fondaparinux. Re-
garding the use of fondaparinux, treatment of acute
thrombosis occurring more than 4 days following vacci-
nation with the AstraZeneca COVID-19 vaccine must be
differentiated frompharmacological thromboprophylaxis
during the early phase following vaccination, which is
characterized by activation of inflammatory, immunosti-
mulatory signaling pathways and during which adminis-
tration of fondaparinux may, at least theoretically, foster
the production of platelet-activating antibodies (see
later).

• In patients with confirmed (autoimmune) HIT or VIPIT
and critical thromboses such as sinus/cerebral or splanch-
nic vein thrombosis, the prothrombotic pathomechanism
can very likely be interrupted by administration of high-
dose intravenous immunoglobulins (IVIG), for example, at
a dose of 1 g/kg of body weight daily on 2 consecutive
days.6,7 Anticoagulationwill still be necessary to treat the
thrombosis. While heparins are contraindicated in (auto-
immune) HIT, parenteral anticoagulationwith heparins is
likely possible in confirmed VIPIT.

• Diagnostics for HIT/VIPIT should be ordered prior to the
administration of IVIG, since high-dose immunoglobulins
may lead to false-negative test results.

• Routine pharmacological thromboprophylaxis with anti-
coagulants or antiplatelet agents to prevent (atypically
located) thrombosis resulting from the specific immuno-
logical response following vaccination with the AstraZe-
neca COVID-19 vaccine is not indicated.

– Patients receiving oral anticoagulation (OAC) for indi-
cations such as atrial fibrillation or venous thrombo-
embolism (VTE) should continue OAC during and after
vaccination.

– In patients with no indication for OAC who are at
significant riskof VTEbased ondispositional risk factors,
pharmacological thromboprophylaxis over several days
may be indicated on an individual basis in case of severe
flulike symptomswith fever and immobilization (AWMF
S3 guideline VTE prophylaxis8,9).

– Since pathophysiologically relevant HIT-like antibod-
ies have been described in associationwith the specific
immunological response following vaccination with
the AstraZeneca COVID-19 vaccine, the authors of
this guidance document advise against the use of
low-molecular-weight heparin or fondaparinux for
pharmacological thromboprophylaxis. According to
the current state of knowledge, it cannot be safely
ruled out that such parenteral anticoagulants foster
the production of platelet-activating antibodies.

– In addition to general measures (e.g., exercise, fluid
replacement, compression stockings), prophylactic
dosages of DOACs, such as rivaroxaban 10mg once
daily or apixaban 2.5mg twice daily, maybe be consid-
ered as an alternative on an off-label basis.

• Regardless of (autoimmune) HIT and VIPIT test results,
alternative causes of thrombocytopenia and/or thrombosis
must be considered and further clarified accordingly. These
include, forexample, thromboticmicroangiopathiessuchas
immune thrombotic-thrombocytopenic purpura or atypi-
cal hemolytic uremic syndrome, antiphospholipid syn-
drome, paroxysmal nocturnal hemoglobinuria, and
underlying malignant (hematological) diseases.

The guidance statements provided here may need an
update upon availability of further evidence. Every reader
is therefore advised to stay updated with the latest literature
on this topic. The GTH guidance on VIPIT will be regularly
updated on https://gth-online.org.

Conflicts of Interest
J.O. has received personal fees for lectures or consultancy
and/or research support from Bayer, Biogen Idec, Biotest,
Chugai, CSL Behring, Grifols, Novo Nordisk, Octapharma,
Pfizer, Roche, SOBI, and Takeda, outside the submitted
work.
R.K. reports grants and personal fees from Bayer, grants
and personal fees from LEO Pharma, personal fees from
Pfizer, personal fees from Bristol-Myers Squibb, and
grants and personal fees from Daiichi Sankyo, outside
the submitted work.
F.L. has received personal fees for lectures, advisory
boards, or consultancy and/or research support from
Aspen, Bayer, Boehringer Ingelheim, Bristol-Myers
Squibb, Daiichi Sankyo, LEO Pharma, Pfizer, and Sanofi,
outside the submitted work.
M.A. has served as a member of the Paediatric Expert
Working Group for Boehringer Ingelheim and Daiichi
Sankyo, outside the submitted work.
C.A. has received personal fees for lectures and/or advisory
boards from Bayer, Bristol-Myers Squibb, Daiichi Sankyo,
Pfizer, and Sanofi, outside the submitted work.
W.K. has received personal fees, research grants, and/or
travel support fromAxonLab, Bayer, Bristol-Myers Squibb,
Daiichi Sankyo, Portola, Sanofi, and SOBI, outside the
submitted work.
R.E.S. reports grants and personal fees from Bayer Health-
Care, personal fees from Bayer Vital, personal fees from
CSL Behring, grants and personal fees from Pfizer, and
personal fees from Takeda, outside the submitted work.
A.G. has received personal fees, grants, and/or travel
support from Aspen, Bayer, Boehringer Ingelheim, Biokit,
BioMarin/Prosensa, Blau Farmaceutica, Chromatec, DRK-
BSD Baden-Württemberg/Hessen, DRK-BSD NSTOB,
Ergomed, Gore Inc., Instrumentation Laboratory, Maco-
pharma, ParinGenix, Portola, Roche, Rovi, Sagent, and
Sanofi, outside the submitted work.
C.v.A. and B.P. declare no conflicts of interest.

Hämostaseologie © 2021. Thieme. All rights reserved.

VIPIT following COVID-19 Vaccination Oldenburg et al.

https://gth-online.org


References
1 Wiersinga WJ, Rhodes A, Cheng AC, Peacock SJ, Prescott HC.

Pathophysiology, transmission, diagnosis, and treatment of coro-
navirus disease 2019 (COVID-19): a review. JAMA 2020;324(08):
782–793

2 Langer F, Kluge S, Klamroth R, Oldenburg J. Coagulopathy in
COVID-19 and its implication for safe and efficacious thrombo-
prophylaxis. Hamostaseologie 2020;40(03):264–269

3 Nopp S, Moik F, Jilma B, Pabinger I, Ay C. Risk of venous thrombo-
embolism in patients with COVID-19: a systematic review and
meta-analysis. Res Pract Thromb Haemost 2020;4(07):1178–1191

4 Accessed March 31, 2021 at: https://www.ema.europa.-
eu/en/news/covid-19-vaccine-astrazeneca-benefits-still-out-
weigh-risks-despite-possible-link-rare-blood-clots

5 Greinacher A, Thiele T,Warkentin TE,Weisser K, Kyrle P, Eichinger
S. A prothrombotic thrombocytopenic disorder resembling

heparin-induced thrombocytopenia following coronavirus-19
vaccination. Preprint: https://www.researchsquare.com/article/
rs-362354/v1. Doi: 10.21203/rs.3.rs-362354/v1

6 Mohanty E, Nazir S, Sheppard JI, Forman DA, Warkentin TE. High-
dose intravenous immunoglobulin to treat spontaneous heparin-
induced thrombocytopenia syndrome. J Thromb Haemost 2019;
17(05):841–844

7 Warkentin TE. High-dose intravenous immunoglobulin for the
treatment and prevention of heparin-induced thrombocytope-
nia: a review. Expert Rev Hematol 2019;12(08):685–698

8 Haas S, Encke A, Kopp I. [German S3 practice guidelines on
prevention of venous thromboembolism–new and established
evidence]. Dtsch Med Wochenschr 2016;141(07):453–456

9 Haas S, Encke A, Kopp I. German S3 guideline for the prevention of
venous thromboembolism updated comment on Vasa Supple-
ment 92. Vasa 2016;45(05):347–348

Hämostaseologie © 2021. Thieme. All rights reserved.

VIPIT following COVID-19 Vaccination Oldenburg et al.

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://www.ema.europa.eu/en/news/covid-19-vaccine-astrazeneca-benefits-still-outweigh-risks-despite-possible-link-rare-blood-clots
https://www.researchsquare.com/article/rs-362354/v1
https://www.researchsquare.com/article/rs-362354/v1

