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A 59-Year-Old Woman with Extensive Deep Vein
Thrombosis and Pulmonary Thromboembolism

7 Days Following a First Dose of the Pfizer-
BioNTech BNT162b2 mRNA COVID-19 Vaccine
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Unusual clinical course

The COVID-19 pandemic is an ongoing cause of the current global healthcare crisis. Several vaccines were
approved for use by emergency vaccination campaigns worldwide. At present, there are very few reports of
COVID-19 vaccine-induced immune-thrombotic thrombocytopenia, a variant of heparin-induced thrombocyto-
penia (HIT), in comparison to the massive number of vaccinated people worldwide.

A 59-year-old woman presented to the Emergency Department with a 3-day history of sudden-onset left leg
pain 7 days after receiving her first dose of BNT162b2 mRNA COVID-19 (Pfizer-BioNTech). She was diagnosed
with deep vein thrombosis (DVT) and pulmonary embolism (PE) and found to have a positive HIT screen with
optical density (OD) of 0.6 via ELISA test. She was hospitalized for 4 days and discharged home with an oral
anticoagulant (rivaroxaban).

This case report describes a possible link between BNT162b2 mRNA COVID-19 (Pfizer-BioNTech) vaccination
and thromboembolism. However, further data are needed to support such an association.

COVID-19  COVID-19 vaccine ¢ Pulmonary Embolism ¢ Venous Thrombosis
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Background

The COVID-19 pandemic continues to be a major healthcare
crisis worldwide. Several vaccines have been developed and
approved for use by the European Medicines Agency (EMA)
and others by the U.S. Food and Drug Administration (FDA)
through an Emergency Use Authorization (EUA) [1,2]. While
vaccination programs are ongoing in most nations, multiple
questions have been raised regarding their safety profiles. EMA
reported 222 cases of newly developed thrombosis and throm-
bocytopenia shortly after vaccination with ChAdOx1 nCoV-19
(AstraZeneca); most of the reported cases were in females un-
der the age of 55 years [3]. Among 54 million recipients of the
Pfizer-BioNTech mRNA vaccine, 35 possible cases of central ner-
vous system thrombosis were reported [4] and there was only
1 case of deep vein thrombosis (DVT) among 3010 vaccinated
health workers in Italy [5]. Also, there have been a few reports
of cerebral venous sinus thrombosis among more than 7 mil-
lion recipients of the Johnson & Johnson/Janssen vaccine and
5 million recipients of the Moderna mRNA vaccine [4]. The pro-
posed mechanism in vaccination with the ChAdOx1 nCoV-19
vaccine is named vaccine-induced immune-thrombotic throm-
bocytopenia (VITT), a variant of heparin-induced thrombocy-
topenia (HIT) [3]. We report extensive thromboembolism in a
59-year-old woman that occurred 7 days after receiving the
first dose of the BNT162b2 Pfizer-BioNTech mRNA vaccine.

Case Report

A 59-year-old woman presented to the Emergency Department
(ED) at Sultan Qaboos University Hospital (SQUH) with a 3-day
history of sudden-onset left leg pain. There was no history of
trauma, immobilization, surgical intervention, local injections,
fever, weight loss, miscarriages, or skin rash. Her medical back-
ground included type 2 diabetes mellitus, osteoarthritis, and
COVID-19 pneumonia in September 2020, which required hos-
pitalization in the general ward for 1 week, with no residual
complications. Her regular medications were metformin 1000
mg 2 times daily and ethinylestradiol 30 mcg+levonorgestrel
150 mcg, a combined oral contraceptive pill (OCP), with no in-
terruption of therapy for the past 20 years. She received her
first dose of BNT162b2 mRNA COVID-19 (Pfizer-BioNTech) 7
days before her current symptom’s onset and approximately
7 months after her diagnosis of COVID-19 pneumonia.

On physical examination she appeared alert and oriented.
Her vitals were as follows: temperature 37.1°C, blood pres-
sure 161/99 mmHg, heart rate 106 bpm, respiratory rate 24
bpm, and oxygen saturation 98% on ambient air. The left leg
was swollen and warm with calf tenderness. Chest ausculta-
tion revealed bilateral vesicular breath with no added sounds.
Other systematic examinations were unremarkable. Laboratory
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Table 1. Summary of laboratory tests results.

Test Result Normal range
Hb (g/L) 15 11-14.5
Haematocrit (/1) 045 034043
Platelet count 10°/1) - 182 150450
 White cell count 10° /1) 61 2495
PTG 108 ¢ 0812
CAPTTGe) 73 25364
Fibrinogen &) 61 1736
 Dedimer (mg/LFED) 24 0207
CRP(mgn) 77 os
TroponinT(ng/) o as
CProBNP (pg/m) 583 20285
CeGRR (mUmin/173m3) 90 90
HIT (optical density) 0617 ©a

APTT — activated partial thromboplastin time; CRP — C
reactive protein; Hb — haemoglobin; HIT — heparin induced
thrombocytopenia; eGFR — estimated gomeurlar filtration
rate; PT — prothrombin time; ProBNP — N-terminal pro B-type
natriuretic peptide.

findings are presented in Table 1. Results of a full blood count
including platelets count, coagulation profile, and renal param-
eters were normal. However, D-dimer was markedly high at
24 mg/L FEU. Twelve-lead electrocardiography (ECG) showed
sinus tachycardia with no significant ST-segment or T-wave
changes. Troponin T and N-terminal pro-B-type natriuretic pep-
tide (ProBNP) were 9 ng/L and 583 pg/mL, respectively. Duplex
ultrasonography of the lower limbs showed acute DVT involv-
ing the common femoral, superficial femoral, popliteal, poste-
rior tibial, anterior tibial, and deep calf veins of the left lower
limb. Due to tachycardia, the patient underwent computed pul-
monary tomography angiography (CTPA), which showed saddle
thrombus in the bifurcation of the pulmonary trunk and 40 ex-
tensive bilateral main pulmonary arteries emboli extending to
the lobar segmental and subsegmental branches (Figures 1-3).

The pulmonary embolism (PE) severity index was 59, with the
absence of right ventricular (RV) strain, elevated ProBNP, and
negative troponin. Therefore, she was managed initially with
enoxaparin 1 mg/kg 2 times daily, and she remained hemo-
dynamically stable after the initiation of anticoagulation, with
a temperature of 37.0°C, blood pressure 130/70 mmHg, heart
rate 90 bpm, respiratory rate 19 bpm, and oxygen saturation
97% on ambient air. In view of the close time interval be-
tween the COVID-19 vaccine and the onset of her symptoms,
a blood sample for HIT ELISA was collected on the 2" day of
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Figure 1. Coronal section CTPA demonstrating a linear branching
filling defect in the pulmonary trunk bifurcation in
keeping with saddle thrombus.

Figure 2. Coronal section CTPA illustrates extensive pulmonary
emboli in the right main pulmonary artery and left
main pulmonary artery.

admission and was reported positive on the 4" day (Table 1).
Given the positive HIT test, enoxaparin was ceased, and the
patient was started on rivaroxaban 15 mg twice daily for 21
days, followed by rivaroxaban 20 mg once daily for a total of
3 months, and she will be followed in the thrombosis clinic.

Discussion

BNT162b2 mRNA COVID-19 (Pfizer-BioNTech) is currently used
for SARS-CoV-2 massive vaccination campaigns worldwide. A
medium of 2 months safety profile in 43 252 participants was
provided by the BNT162b2 mRNA COVID-19 vaccine trial, which
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Figure 3. Coronal section CTPA shows extensive pulmonary
emboli in segmental and subsegmental branches in
both lower lobes.

showed safety profiles similar to those of other viral vaccines.
Of note, only 4 reported adverse drug reactions (ADRs) were
considered serious, and they included: ventricular arrhythmia,
axillary lymphadenopathy, leg paresthesia, and shoulder inju-
ry. Other ADRs were mild to moderate local or systematic re-
actions [6]. Also, hypersensitivity-related ADRs were observed
in 0.63% of vaccinated people, including few anaphylaxis re-
actions [2]. Recently, many cases of VITT have been reported,
with incidence apparently between 1 in 125 000 and 1 in 1
million, with most of them attributed to the ChAdOx1 nCoV-19
Vaccine [7], and only 1 reported case of DVT was linked to the
BNT162b2 mRNA COVID-19 vaccine [5].

VITT usually presents as new onset of thrombocytopenia and
confirmed venous or arterial thrombosis within 4 to 16 days af-
ter receiving COVID-19 vaccination [8]. The typically shared lab-
oratory findings were: platelet count less than 150x10° /L, raised
D-dimer, and inappropriately low fibrinogen level. The proposed
mechanism of VITT is linked to the presence of antibodies to
platelet factor 4-polyanion complexes (PF4), which induce a mas-
sive platelet activation via the Fc receptor, similarly to the cases
of heparin-induced thrombocytopenia (HIT) that are detected by
HIT ELISA assay [8]. In our patient, HIT ELISA was positive with
optical density (OD) of 0.6, and the patient had normal platelet
counts, which is similar to some previously reported cases of HIT
[9]. Unfortunately, the HIT functional assa y- Serotonin Release
Assay (SRA) or Heparin-Induced Platelet Aggregation (HIPA) - is
not available in Oman; therefore, it was not sent for confirmation.

Chronic sequelae of COVID-19 resulting in immune-thrombot-
ic changes can cause a wide range of clinical manifestations,
which have been linked with severe COVID-19 courses requir-
ing hospitalization, and typically occurring 30 to 90 days after
discharge [10,11]. Thus, for those 2 reasons, the likelihood of
COVID-19-related VTE in our patient was low.
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It is well known that estrogen-containing OCPs increase the
risk of venous thromboembolism (VTE) by effacing hemosta-
sis pathways. VTE association with OCP has been observed
with higher doses of estrogen (> 50 mcg). Moreover, the risk is
higher with early use, specifically in the first 6 to 12 months of
initiation [12]. Our patient reported using a combined OCP for
the past 20 years with no interruption, and she was on a small
dose of estrogen in the form of ethinylestradiol 30 mcg only.

Clinical assessment of our patient was not suggestive of oth-
er autoimmune diseases or occult malignancy as a precipitat-
ing factor for VTE. In the absence of an obvious explanation
for the extensive DVT and bilateral PEs, and the proximity of
COVID-19 vaccination, we believe that our patient’s presen-
tation is probably related to a rare ADR of BNT162b2 mRNA
COVID-19 (Pfizer-BioNTech).
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Conclusions

This case demonstrates a rare occurrence of extensive throm-
boembolism in 59-year-old woman, 7 days after receiving the
Pfizer-BioNTech vaccine, with no other possible explanation
for her VTE. At present, there are few reports of thrombosis
among millions of COVID-19 vaccine recipients, supporting the
association of COVID-19 vaccines and spontaneous HIT as a
possible new rare vaccine-related ADR. However, further data
are needed to support such an association.
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