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COMMENTS AND OPINIONS

Cerebral Vein Thrombosis With Vaccine-Induced 
Immune Thrombotic Thrombocytopenia
James E. Siegler, MD; Piers Klein ; Shadi Yaghi, MD; Nicholas Vigilante , BS; Mohamad Abdalkader, MD;  
Jonathan M. Coutinho, MD, PhD; Feras Abdul Khalek, MD; Thanh N. Nguyen , MD

ABSTRACT: In the spring of 2021, reports of rare and unusual venous thrombosis in association with the ChAdOx1 and Ad26.
COV2.S adenovirus-based coronavirus vaccines led to a brief suspension of their use by several countries. Thromboses 
in the cerebral and splanchnic veins among patients vaccinated in the preceding 4 weeks were described in 17 patients 
out of 7.98 million recipients of the Ad26.COV2.S vaccine (with 3 fatalities related to cerebral vein thrombosis) and 169 
cases of cerebral vein thrombosis among 35 million ChAdOx1 recipients. Events were associated with thrombocytopenia 
and anti-PF4 (antibodies directed against platelet factor 4), leading to the designation vaccine-induced immune thrombotic 
thrombocytopenia. Unlike the related heparin-induced thrombotic thrombocytopenia, with an estimated incidence of 
<1:1000 patients treated with heparin, and a mortality rate of 25%, vaccine-induced immune thrombotic thrombocytopenia 
has been reported in 1:150 000 ChAdOx1 recipients and 1:470 000 Ad26.COV.2 recipients, with a reported mortality rate 
of 20% to 30%. Early recognition of this complication should prompt testing for anti-PF4 antibodies and acute treatment 
targeting the autoimmune and prothrombotic processes. Intravenous immunoglobulin (1 g/kg for 2 days), consideration 
of plasma exchange, and nonheparin anticoagulation (argatroban, fondaparinux) are recommended. In cases of cerebral 
vein thrombosis, one should monitor for and treat the known complications of venous congestion as they would in patients 
without vaccine-induced immune thrombotic thrombocytopenia. Now that the Ad26.COV2.S has been reapproved for use 
in several countries, it remains a critical component of our pharmacological armamentarium in stopping the spread of the 
human coronavirus and should be strongly recommended to patients. At this time, the patient and community-level benefits 
of these two adenoviral vaccines vastly outweigh the rare but serious risks of vaccination. Due to the relatively low risk of 
severe coronavirus disease 2019 (COVID-19) in young women (<50 years), it is reasonable to recommend an alternative 
vaccine if one is available. Ongoing postmarketing observational studies are important for tracking new vaccine-induced 
immune thrombotic thrombocytopenia cases and other rare side effects of these emergent interventions.
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The severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) has infected 1 in 50 world citizens and 
claimed the lives of over 3 million people since Decem-

ber 2019.1 Patients with severe coronavirus disease 2019 
(COVID-19) are at high risk of thrombotic complications, 
with observational studies indicating up to one-third hos-
pitalized with COVID-19 develop acute myocardial injury,2 
15% to 30% develop venous thromboembolism (VTE),3 
and 1% to 5% experience acute stroke.4–7 It is because of 
these systemic complications that the mortality rate is 3× 
that of other viral infections such as seasonal influenza.8

The emergence of SARS-CoV-2 variants has been 
even more concerning.9 The B.1.1.7 variant, which origi-
nated in the United Kingdom, is reported to be more 
contagious than the original virus described in Wuhan,10 
whereas both the B.1.1.7 and B.1.351 variants may be 
responsible for the lower efficacy of several current vac-
cines.11–13 A global resurgence in case numbers since 
February 2021 may be explained by these emerging 
variants and leniency in public health measures.

At present, 5 vaccines are authorized for emergency 
use due to proven efficacy in clinical trials14–19 (Table 1). 
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Although randomized trials including >60 000 blinded 
vaccine recipients have demonstrated a low risk of seri-
ous adverse events, reports have emerged of rare throm-
botic complications with 2 vaccines. In this commentary, 
we summarize the known risks of these vaccines com-
pared with the known thrombotic and systemic risks of 
COVID-19.

THROMBOSIS IN COVID-19
The thrombotic complications of COVID-19 have been 
well described.3,4,20,21 As in patients without COVID-19, 
therapeutic anticoagulation is recommended in patients 
who develop VTE with COVID-19; however, there is no 
strong evidence to support the empirical use of therapeu-
tic anticoagulation in unaffected persons.22 The ACTIV-4 
trial (Anti-Thrombotics for Adults Hospitalized With 
COVID-19) comparing therapeutic against prophylactic 
anticoagulation based on d-dimer level halted enrollment 
of critically ill patients due to a signal for harm in patients 
randomized to therapeutic anticoagulation.23 Preliminary 
data from the REMAP-CAP trial (Randomized, Embed-
ded, Multifactorial Adaptive Platform Trial for Community-
Acquired Pneumonia) suggested futility of therapeutic 
anticoagulation in critically ill patients with COVID-19.24

Among locations for arterial and venous thrombo-
sis in COVID-19, several reports25–27 and a system-
atic review28 have indicated a small but significant risk 
of cerebral vein thrombosis (CVT). It is estimated that 
COVID-19 increases the odds of CVT by >40-fold, 
affecting as many as 1 in 5000 to 15 000 hospitalized 
patients with COVID-19,4,29 although the true prevalence 
among patients with COVID-19 is unknown. More than 
two-thirds of patients with COVID-19 with CVT lack tra-
ditional risk factors,28 with a mortality rate greater than 
patients without COVID-19 with CVT.28,29

CVT ASSOCIATED WITH ADENOVIRAL 
COVID-19 VACCINES
Early Reports and Event Rates
Since the approval of COVID-19 vaccines in December 
2020 by the Food and Drug Administration and Euro-
pean Medicines Agency (EMA), >116 million vaccine 

sdoses have been administered in Europe and over 215 
million doses in the United States, correlating with a 
significant decline in new case rates and fatalities from 
COVID-19 (Figure 1).

In February 2021, reports emerged of patients with 
thrombocytopenia and VTE in unusual locations following 
the ChAdOx1 vaccine, resulting in its suspension in sev-
eral countries by mid-March. By April 4, 2021, 169 cases 
of CVT and 53 cases of splanchnic vein thrombosis were 
reported to the EMA among 35 ChAdOx1 million vac-
cine recipients.30 On May 5, 2021, a population cohort 
study in Denmark and Norway reported increased rates 
of venous thromboembolic events, including CVT, among 
recipients of the ChAdOx1 vaccine with no increase in 
arterial events.31 These recent data suggest an excess 
event rate of CVT of 2.5 per 100 000 ChAdOx1 recipi-
ents, although laboratory testing has not confirmed that 
these events are due to vaccine-induced immune throm-
botic thrombocytopenia (VITT).

In the United States, 17 recipients of Ad26.COV2.S 
(of 7.98 million recipients) were found to develop CVT 
and thrombocytopenia, with 14 cases of CVT (3 of which 
were fatal),32 leading the Centers for Disease Control 
(CDC) and EMA to recommend temporary discontinua-
tion of this vaccine. Twelve of these patients have been 
described in detail by See et al.33 We have summarized 
the patient-level data for reported individuals in Table I 
in the Data Supplement.33–41 Importantly, the majority of 
decedents were middle-aged or older (median age 69 
years, range 21–97), also indicating a low risk of dying 
from the vaccine among younger recipients.32

The unique presentation of these thrombotic events 
with thrombocytopenia and the temporal relationship 
with vaccination has been termed VITT. As more cases 
have been reported to the EMA and CDC, the estimated 
incidence of VITT is ≈1 in 150 000 for the ChAdOx1 
nCov-19 vaccine and 1 in 470 000 for the Ad26.COV2.S 
vaccine (Figure 2), although the risks may vary per age 
group and sex. Although these events may be increas-
ingly recognized, the absolute numbers are small and 
the epidemiological data continue to overwhelmingly 
support the safety and efficacy with respect to COVID-
19 risk reduction and death due to COVID-19 (or vac-
cines) among vaccine recipients irrespective of age 
(Table 2).15,19,32,42

Table 1.  Summary of COVID-19 Vaccines Currently in Use

 Pfizer14 Moderna19 AstraZeneca15 Johnson & Johnson16 Gamaleya17

Vaccine name BNT162b2 mRNA-1273 ChAdOx1 Ad26.COV2.S Ad26/Ad5

Vector mRNA mRNA Adenovirus Adenovirus Adenovirus

Dosage 2 doses, 3 wks apart 2 doses, 4 wks apart 2 doses, up to 12 wks apart 1 dose 2 doses, 3 wks apart

Efficacy against infection 95% 95% 62%–90% 70% 92%

Efficacy against severe COVID-19 95% 94.1% Up to 100% 85% 90%

Storage −70 °C −20 °C 4 °C 4 °C 4 °C

COVID-19 indicates coronavirus disease 2019.
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Pathophysiology
Cases of VITT have not been reported following other 
adenovirus-based vaccines or mRNA-based COVID-19 
vaccines. Although adenoviruses are known to activate 
platelets, it is unlikely that the thrombocytopenia fol-
lowing vaccination is due to the adenoviral vector.15 
Additionally, there have been no reported cases of VITT 
following administration of either the other adenoviral 
coronavirus vaccines (AD5-nCOV or Gam-COVID-Vac) 
or adenovirus-based Ebola virus vaccines (Ad5-EBOV 
and Ad26.ZEBOV).43

The association of unusual thrombotic complications 
with thrombocytopenia raised suspicion for inflammatory 
coagulopathy. Investigators identified antibodies targeting 
PF4 (platelet factor 4) in the sera of patients with VITT,35 
suggesting an autoimmune vaccine response. A simi-
lar mechanism has been described in heparin-induced 
thrombotic thrombocytopenia (HITT; Figure 2).44 In HITT, 
antibodies are directed against PF4 (found on platelets 
and the vascular endothelium) complexed with heparin. 
Once this complex forms, the Fc region on the platelet is 
captured by the Fc region on adjacent platelets, perpetu-
ating platelet aggregation.45 Thrombocytopenia occurs 
when IgG-coated platelets are removed by the reticuloen-
dothelial system and consumed at sites of thrombosis.46

The time from vaccine to symptom onset is 5 to 
16 days following the ChAdOx1 vaccine.35,36 Patients 

had no previous exposure to heparin, suggesting that 
the anti-PF4 (antibodies directed against platelet fac-
tor 4) are a novel humoral response to the vaccine. 
One possible explanation may be the complexing of 
nucleic acid contained in the vaccine to PF4.35 Impor-
tantly, the incidence rate of VTE as part of this idiosyn-
cratic response to coronavirus vaccines remains low, 
with extremely rare thrombosis occurring in the cortical 
veins and dural sinuses (Figure 2). The novelty of this 
discovery suggests these events may be more com-
mon than reported (Figure 3).

DIAGNOSTIC EVALUATION OF CVT AND 
VITT
A high index of suspicion is important in the detection of 
CVT with VITT for patients who present within 4 weeks 
of adenovirus-mediated vaccination. In patients with new 
severe headache, subacute encephalopathy, visual loss, 
seizure, or focal neurological deficit, a complete blood 
count and head computed tomography with venogra-
phy with or without angiography or magnetic resonance 
imaging with a venogram is recommended.47 If either the 
platelet count is <150 000/µL or the neuroimaging is 
suggestive of CVT, the patient will be tested for anti-PF4, 
preferably an anti-PF4 ELISA.48 Patients with thrombo-
cytopenia should be verified for platelet clumping and 

Figure 1. Timeline of events related to coronavirus disease 2019 (COVID-19) vaccine approval and cerebral vein thrombosis 
(CVT) events.
CDC indicates United States Centers for Disease Control and Prevention; CMA, Conditional Marketing Authorization; EMA, European Medicines 
Agency; EUA, Emergency Use Authorization; FDA, Food and Drug Administration; and VITT, vaccine-induced thrombotic thrombocytopenia. Image 
generated using Biorender.com.
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recent heparin exposure as alternative mechanisms to 
explain the low platelets.

Empirical treatment should not be delayed while results 
are pending. Consultation with a physician with expertise 
in thrombosis is recommended by the American Heart 
Association/American Stroke Association to assist in anti-
thrombotic selection and management of CVT49 (with or 
without VITT) and may aid in the evaluation for alternative 
causes of consumptive thrombocytopenia. We recommend 
testing for SARS-CoV-2 by nasopharyngeal polymerase 
chain reaction, as present vaccines are not fully protective 
against viral infection, and as COVID-19 has been associ-
ated with a low but significant risk of CVT.25 Other causes 
and risk factors of CVT ought to be considered (Figure 4).50

Management of CVT With VITT
Given the similar mechanism of anti-PF4–induced plate-
let activation between VITT and HITT, experts recom-
mend that treatment of VITT parallels the treatment of 
HITT (Figure 4).47

Pharmacological Intervention for Presumed 
VITT
Empirical interventions should target both the autoim-
mune and thrombotic sequela. As platelet activation 
via autoantibody formation is thought to be the princi-
pal mediator of thrombosis, IVIg (intravenous immu-
noglobulin) 1g/kg daily for 2 days is recommended,37 
although the 2018 Guidelines from the American Soci-
ety of Hematology do not support its routine use in the 
related HITT syndrome.51 Potential adverse effects from 
IVIg including headache, flushing, and aseptic meningitis 
should be weighed with its potential benefits. High-dose 
corticosteroids, plasma exchange, and fibrinogen substi-
tution may be considered for severe thrombocytopenia.52

Although there is no evidence that administering 
heparin for CVT related to VITT is harmful, nonheparin-
based intravenous anticoagulants (argatroban, bivaliru-
din, fondaparinux) are considered due to the presence 
of anti-PF4 antibodies and overlapping mechanisms 
with HITT. Oral anticoagulants (rivaroxaban, apixaban, 

Figure 2. Mechanism of PF4 immune-mediated thrombotic thrombocytopenia.
PF4 indicates platelet factor 4.
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dabigatran) may be considered after clinical stabiliza-
tion. Anticoagulation with a direct oral anticoagulant or 
with a vitamin K antagonist should continue for 3 to 6 
months or until radiographic resolution of the CVT.49 The 
American Heart Association/American Stroke Associa-
tion guidelines recommend anticoagulation be initiated 
or continued in the presence of hemorrhagic venous 
congestion,49 although this remains debated.53 In these 
cases, the associated edema and hematoma size may 
warrant decompressive hemicraniectomy or hematoma 
evacuation to prevent fatal herniation. Alternatively, such 
patients might benefit from endovascular thrombectomy.

Platelet transfusions are not recommended for throm-
bocytopenia in VITT37,48 unless a life-threatening hemor-
rhage is present,48 as in HITT guidelines.51 Furthermore, 
due to the unique mechanism of intracranial hemorrhage 
in CVT from venous congestion, CVT-associated hem-
orrhage is unlikely to stabilize with platelet transfusion. 
Restoration of venous outflow in the form of therapeutic 
anticoagulation or endovascular intervention is critical to 
reduce local venous congestion and intracranial pres-
sure, which may prevent edema formation and hema-
toma expansion.

It is unclear, but heparin (unfractionated and low-
molecular weight heparin) may worsen symptoms of 
VITT due to the mechanistic overlap with HITT. Between 
2 previously published series of VITT,35,36 heparin was 
administered to 11 of 16 patients, with 5 early fatali-
ties. Based on limited data, it is unclear if this mortality 

rate represents the natural history of the condition or if 
it reflects a complication of traditional interventions for 
venous thrombosis. That said, increasing platelet counts 
were observed in these patients who received concomi-
tant prednisolone and IVIg without evidence of recurrent 
or increased thrombosis.

Endovascular Retrieval
In patients with deteriorating mental status, endovascular 
thrombectomy can be considered according to American 
Heart Association/American Stroke Association guide-
lines (Class IIb, Level of Evidence C).49,54 However, the 

Table 2.  Mortality Rate by Age Strata

Unvaccinated 
mortality rate 
due to COVID-19 Mortality rate due to COVID-19 (or vaccine complications) following vaccination

Global COVID-19 
mortality rate, %

ChAdOx1 
mortality 
rate15

Estimated 
RRR 
(ChAdOx1)

Ad.26.
COV2.S 
mortality 
rate32

Estimated 
RRR 
(Ad.26. 
COV2.S)

BNT162b2  
mortality rate42

Estimated 
RRR 
(BNT162b2)

mRNA-1273 
mortality 
rate19

Estimated 
RRR 
(mRNA-
1273)

All ages 2.1% 0% (95% 
CI, 0%–
0.08% 
of 5807 
recipients)

>95% 0.001% 
(95% CI, 
8.9×10-

6%–0.001% 
of 8 million 
recipients)

>99.9% 0.002% (95% 
CI, 0.00018%–
0.0025% of 6.5 
million recipients)

>99.8% 0% (95% CI, 
0%–0.03% 
of 15 185 
recipients)

>98%

<29 y <0.2% Unknown Inestimable Unknown Inestimable Age <44: 0% (95% 
CI, 0%–0.0002% of 
2 290 820 recipients)

>99.9% Age <65: 
0% (95% CI, 
0%–0.04% 
of 11 415 
recipients)

>98%

30–39 y <0.2% Unknown Inestimable Unknown Inestimable

40–49 y <0.3% Unknown Inestimable Unknown Inestimable Age 45–64: 7×10-

6% (95% CI, 5×10-

6%−0.0001% of 1.8 
million recipients)

>99.9%

50–59 y 0.80% Unknown Inestimable Unknown Inestimable

60–69 y 2.70% Unknown Inestimable Unknown Inestimable Age >64: 0.01% 
(95% CI, 0.0009%–
0.01% of 1.1 million 
recipients)

>99.8% Age >64: 
0% (95% CI, 
0%–0.1% 
of 3770 
recipients)

>95%

70–79 y 6.50% Unknown Inestimable Unknown Inestimable

>79 y 14.80% Unknown Inestimable Unknown Inestimable

Raw data were abstracted from published clinical trials and observational cohort studies reporting mortality following vaccine administration. Mortality rates expressed 
as incidence rates with 95% CIs, as estimated by the Agresti-Coull method. The estimated RRR for mortality related to COVID-19 (or the vaccine) of each vaccine 
against the coronavirus was calculated using the upper limit of the 95% CI to provide the minimum estimate of effect. For example, 88 patients out of 8 million Ad.26.
COV2.S vaccine recipients expired after vaccination (of various causes), with the upper limit of attributable mortality being 0.001% for this vaccine. When compared with 
the global COVID-19 mortality rate (2.1%), this results in a >99.9% minimum RRR. COVID-19 indicates coronavirus disease 2019; and RRR relative risk reduction.

Figure 3. Annualized incidence rates for cerebral vein 
thrombosis (CVT). 
COVID-19 indicates coronavirus disease 2019.

D
ow

nloaded from
 http://ahajournals.org by on July 27, 2021



Comments






 and


 O

pinions





6    September 2021� Stroke. 2021;52:00–00. DOI: 10.1161/STROKEAHA.121.035613

Siegler et al CVT and VITT

benefit of thrombectomy in CVT over medical manage-
ment was not demonstrated in the recent TO-ACT ran-
domized clinical trial (Thrombolysis or Anticoagulation for 
Cerebral Venous Thrombosis).55 Because TO-ACT termi-
nated early due to futility, it is possible that thrombectomy 
may benefit some patients with refractory CVT.

In a patient undergoing venous thrombectomy, if the 
patient is confirmed or suspected of having VITT, alterna-
tives to heparinized saline flushes (eg, bivalirudin56) may 
be considered.

COVID-19 Vaccine Paradigms and Challenges
Challenges exist in evaluating the risks and benefits of 
the continued use of the ChAdOx1 and Ad26.COV2.S 
vaccines. In cases of potentially life-threatening medical 
conditions, treatments that carry significant risks remain 
acceptable. Conversely, the risks involved in the prevention 
of a medical condition are far less tolerable. Vaccination 

against COVID-19 using these 2 vaccines carries the risk 
of a severe complication with a very low incidence (VITT). 
It is presently unknown what factors, if any, influence the 
risk of VITT. All vaccines currently being administered in 
the United States and Europe are available through emer-
gency use decrees rather than through a typical approval 
process. Such decrees are granted based upon interim 
analysis of data that may not fully capture the side effect 
profiles of the intervention. In countries with widespread 
transmission of SARS-CoV-2, both the World Health 
Organization and the EMA have suggested that the ben-
efits of vaccination far outweigh the risk of VITT. Shared 
decision-making and informing the patient of the very low 
risk of VITT are recommended to clinicians before admin-
istration of an adenovirus-based vaccination.

Use of the ChAdOx1 vaccine was resumed in many 
European countries on March 18, 2021, following a dec-
laration by the EMA. Denmark announced on April 14, 
that the ChAdOx1 vaccine would not be used following 

Figure 4. Management of vaccine-induced immune thrombotic thrombocytopenia (VITT).
Note that the 1 in 40 000 risk of cerebral vein thrombosis (CVT) following ChAdOx1 vaccination is derived from the estimate by Pottegård 
et al31 regarding excess event rates rather than laboratory confirmed VITT in CVT. For these excess events, VITT should be suspected. Image 
generated using Biorender.com. COVID-19 indicates coronavirus disease 2019; CTV, computed tomography venogram; HITT heparin-induced 
thrombotic thrombocytopenia; MRV magnetic resonance venogram; PF4 platelet factor 4, IVIg intravenous immunoglobulin; and VTE, venous 
thromboembolism.
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2 cases of VITT in 140 000 vaccinations. On April 20, 
2021, Johnson & Johnson announced their intent to con-
tinue administering the Ad26.COV2.S vaccine in Europe 
following an EMA Pharmacovigilance Risk Assessment 
Committee report. On April 23, the CDC and Food and 
Drug Administration recommended the resumption of 
the Ad26.COV2.S vaccine in the United States based 
upon a favorable risk-benefit analysis.57

A booster vaccine or annual inoculations may be 
needed to protect from COVID-19 and emerging vari-
ants. In patients who developed VITT from an adenovi-
rus-mediated vaccine, we recommend switching to an 
mRNA-based vaccine if a second dose is needed.58 In 
the absence of a VITT related event with the first vac-
cine, repeat immunization with the previous vaccine type 
is recommended by the CDC.59

GAPS IN KNOWLEDGE
The mechanism by which PF4 antibodies develop after 
adenovirus vaccine exposure remains unknown. It is not 
known whether VITT has a predilection for the cere-
bral venous sinuses or the splanchnic bed, compared 
with more common locations for VTE (such as lungs 
or legs). Based on population data, it is unknown why 
VITT has a predisposition for venous rather than arterial 
thromboembolism.31

Although a rare event, it is unclear why there is a skew 
towards this affliction in young women, although the 
United Kingdom VITT series reported 40% of patients 
were men, and the age extended to a patient in their sev-
enties.37 Predicting VITT will be challenging. In patients 
who are at higher risk for developing VTE (eg, family 
history, hypercoagulable state, oral contraceptives, prior 
VTE), it is not known whether they are at risk of devel-
oping VITT. However, when alternative vaccines may be 
available, a preferential strategy to offer these patients 
mRNA vaccines may be advised.

CONCLUSIONS
The consequences of the COVID-19 pandemic can-
not be understated. Global health measures aimed at 
reducing the spread of the virus, including community 
education, universal masking, social distancing, and 
handwashing, have only temporized the pandemic. To 
date, the best treatment of COVID-19 involves sup-
portive care and management of the para-infectious 
complications, including thrombotic events. The emer-
gence of more contagious variants may accelerate the 
spread of the virus.

The optimal means of reducing the spread of SARS-
CoV-2 remains mass pharmacological prophylaxis and 
establishment of herd immunity. The COVID-19 vaccines 
have proven efficacy against infection with SARS-CoV-2, 

severe COVID-19, and they have proven efficacy against 
emerging SARS-CoV-2 variants. Of the rarer compli-
cations of these vaccines, an autoimmune-mediated 
thrombotic thrombocytopenia is likely to be increasingly 
recognized. To date, this complication is unique to ade-
noviral coronavirus vaccines and preferentially affects 
young and middle-aged women without preexisting con-
ditions. Early recognition, diagnosis, and treatment of 
VITT tailored to its pathophysiology (ie, suppressing the 
antibody response with IVIg, avoiding platelet transfu-
sions, reducing thrombus burden with nonheparin-based 
anticoagulants) may improve the current high mortality 
rate of VITT (20%–30%).32,58

Although the morbidity and mortality of VITT 
are highly concerning, it remains a rare event. The 
patient-level and societal benefits of vaccination 
vastly exceed the known risks of available corona-
virus vaccines. We strongly encourage healthcare 
providers to continue recommending any available 
and approved COVID-19 vaccine for eligible persons 
because the risks of COVID-19 are greater than the 
risks of CVT. However, if >1 vaccine option is avail-
able, it may be reasonable to consider a nonadeno-
viral vaccine for women under the age of 50 years. 
In light of the United Kingdom VITT data,37 it may be 
reasonable to extend consideration of nonadenoviral 
vaccines for young men as well. A high index of sus-
picion for VITT is important as early diagnosis can 
impact patient management and outcome.

As we learn more about VITT, recommendations for 
management are likely to change. It would be prudent to 
consult a local hematologist in the event of any suspicious 
event and apply updated guidance statements from the 
CDC, World Health Organization, or other hematologic 
society into the care of patients with this rare complica-
tion. Providers are reminded to report new cases to the 
Vaccine Adverse Event Reporting system (https://vaers.
hhs.gov/) to better understand the true incidence of this 
entity and other complications.
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