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Dear Editor,

The COVID-19 pandemic has been deemed a global health
emergency. Vaccination is considered the most important
and effective strategy to prevent infection and eradicate
the disease [1-3]. Since then, there is a significant inter-
est in venous thromboembolism (VTE) and thrombocyto-
penia after COVID-19 vaccination. To date, there is only
one report outlining a possible association between VTE
and the COVID-19 mRNA vaccine days after the second
dose in a patient with heterozygous Factor V Leiden (FVL)
mutation [4]. Herein, we report a case of VTE and pulmo-
nary embolism (PE) after administration of the COVID-19
mRNA vaccine as an acute phase reaction in a patient with
thrombophilia.

A 24-year-old male patient was presented to our Hema-
tology clinic for management of a recently diagnosed right
lower extremity deep venous thrombosis (DVT) and PE. His
medical history is unremarkable, with no previous throm-
botic events reported. Two months earlier, he had received
the second dose of Pfizer BioNTech mRNA COVID vac-
cine. Twenty-four hours post vaccination, the patient started
to experience left sided pleuritic chest pain which was not
relieved by paracetamol. The pain was associated with low-
grade fever and right lower extremity edema, erythema, and
pain with inability to bear weight on right leg. Upon pres-
entation to the emergency room, laboratory studies showed
elevated D-dimer of 800 ng/ml. Other blood tests (including
complete blood count, international normalized ratio (INR),
partial thromboplastin time (PTT), renal and hepatic panel)
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were normal. A venous duplex ultrasound of lower extremi-
ties showed thrombophlebitis extending from the right exter-
nal iliac vein to the common femoral vein reaching the right
popliteal vein with a fresh thrombus at the common femoral
vein. A computed tomography scan of the chest with intrave-
nous contrast showed the presence of bilateral filling defects
in the right superior and inferior lobar arteries and in the
lingular and left inferior lobar arteries. An echocardiogra-
phy showed normal right ventricle and ejection fraction of
64%. The patient was started on enoxaparin 1 mg/kg every
12 h and admitted to the intensive care unit for observation.
Thrombophilia screening showed FVL G169A heterozygous
mutation and MTHFR A1298C homozygous mutation. His
homocysteine level was also elevated (254 umol/L) with low
folic acid (1 ng/ml) and vitamin B12 (123 pg/ml). There was
no evidence of lupus anticoagulant. The patient was dis-
charged home after few days on apixaban 5 mg twice daily.

Thrombophilia is a blood coagulation disorder that is
associated with a higher risk of VTE and is identified in
almost half of patients presenting with thrombosis [5]. The
prevalence of FVL is about 3—7% in the general population
with a relative risk of 3 to 5 for first VTE compared to the
normal population, and the presence of MTHFR mutations
was found to be a combined risk factor for hypercoagulabil-
ity disorders [6, 7].

The Pfizer BioNTech vaccine was the first approved
vaccine for the prevention of COVID-19 infection, with an
efficacy reaching 95% and a favorable safety profile and no
VTE cases reported [3]. However, the safety of this vaccine
has not been investigated in patients with inherited throm-
bophilia and who are at increased risk of VTE. The trigger
of VTE in our patient could be attributed to a very intense
immunological response secondary to the second dose of the
vaccine, a pathophysiological mechanism commonly identi-
fied in several clinical conditions such as infections, sepsis,
and inflammation[8]. However, the presence of the FVL
mutation has been shown to enhance the thrombophilia ten-
dency during an inflammatory episode [9]. The co-presence
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Fig. 1 Proposed pathophysiology of VTE after COVID-19 vaccina-
tion in the presence of hypercoagulable state. The combination of
FVL heterozygous mutation leading to resistance to activated pro-
tein C, MTHFR A1298C homozygous mutation leading to increased

of the MTHFR mutation might have caused the increased
risk of VTE in this patient. Multiple studies investigating
the association of MTHFR mutations and VTE have shown
conflicting results. In a pooled analysis investigating the
association between different genetic alterations and VTE,
the risk of VTE was increased in patients with homozygous
C677T MTHFR mutation who are heterozygous for FVL
[9]. Venous thromboembolism such as portal vein throm-
bosis has also been reported in a patient with heterozygous
A1298 A MTHFR mutation [10]. The association of all these
factors including heterozygous FVL, homozygous MTHFR,
and a robust inflammatory response after the vaccine could
explain the occurrence of VTE in our patient (Fig. 1).
Interestingly, there have been serious concerns regard-
ing an increased risk for varying types of thrombosis
following vaccination for the COVID-19 virus includ-
ing cerebral venous sinus thrombosis, arterial thrombo-
sis, and splanchnic vein thrombosis [11]. One possible
explanation could be related to the fact that antibodies
against platelet factor 4 (PF4), as seen in heparin induced
thrombocytopenia (HIT), form post vaccination and in
turn contribute further to coagulopathy. In a case report
describing a case of DVT and PE 7 days following the
first dose of Pfizer BioNTech mRNA vaccine, laboratory
tests were significant for positive HIT ELISA test with an
elevated optical density assay of 0.617 [11]. Another study
assessing the frequency of PF4 antibodies after COVID
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homocysteine levels, and a severe acute inflammatory reaction after
mRNA COVID-19 vaccine could be a trigger for venous thromboem-
bolism

vaccination showed 5.6% antibodies with Pfizer BioNTech
vaccine compared to 8% with Astrazeneca ChAdOx1vac-
cine. However, the clinical relevance of these antibodies
was very minor [12].

In conclusion, we report a case of DVT and PE in a
patient with a previously unknown FVL heterozygous
mutation and MTHFR homozygous mutation, hours after
the second dose of the Pfizer BioNTech mRNA COVID-19
vaccine. The COVID-19 mRNA vaccine has shown excel-
lent efficacy with a favorable safety profile. However, we
believe that in patients who are at an increased risk of
thrombophilia especially those who carry multiple genetic
abnormalities, the risk of VTE might be further increased
due to the combination of these factors with an immune
inflammatory response to the vaccine. It is advisable that
patients with a previous history of unprovoked DVT or
PE, who were not tested for genetic risk, to be offered test-
ing prior to COVID-19 vaccination. Currently, there is no
sufficient data to support the exemption of these patients
from vaccination or to use anticoagulation prophylaxis.
However, to date, mRNA vaccines appear to be safe, and
anticoagulation should be discussed on a case-by-case
basis. Clinicians shall be aware of this increased risk, and
patients shall be well educated on benefits and possible
risks behind the vaccine.
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