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Abstract
COVID-19 has been spreading worldwide. Therefore, the COVID-19 vaccine is recommended for prevention.
However, adverse events after COVID-19 vaccination remain an issue, and we should monitor patients for
adverse events and determine their association with COVID-19 vaccination. Here, we report a case
involving a 48-year-old Japanese woman who experienced dull left leg pain that resolved spontaneously
after the first vaccine dose, followed by deep vein thrombosis (DVT) and pulmonary embolism (PE) after the
second dose. The findings from this case suggest that the COVID-19 vaccine could cause severe adverse
events, such as DVT. Therefore, patients should understand their subjective symptoms and report any side
effects experienced after the first dose before they take the second dose. Furthermore, medical providers
should enquire about all possible symptoms experienced after the initial dose before they administer the
second dose.
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Introduction
The COVID-19 pandemic, also known as the coronavirus pandemic, has had a severe impact worldwide.
According to WHO, 400 million individuals were infected with COVID-19 until 2023 with approximately 5.7
million deaths per the latest information. Given the need for effective and safe vaccines to control the
pandemic [1], the COVID-19 vaccine was developed and is recommended as a proven preventive measure.
Approximately 10 billion vaccinations were administered until 2023 [2].

On the other hand, there are concerns about adverse events after COVID-19 vaccination. Kadali et al.
investigated the frequency of adverse events and reported that common symptoms included soreness,
fatigue, myalgia, and headache; the design and methods used in their study provided direction to assess the
safety and detailed side-effect profile of mRNA-based COVID-19 vaccines [3]. The duration and severity of
adverse events are not influenced by age or sex. Unusual adverse events should be carefully monitored to
determine their association with the vaccine. Here, we report a case involving a Japanese woman who
experienced left leg pain after the initial dose of the COVID-19 vaccine; although this resolved
spontaneously, she developed deep vein thrombosis (DVT) and pulmonary embolism (PE) after the second
dose.

Case Presentation
A 48-year-old Japanese woman developed left leg pain three days after she received the first dose of the
COVID-19 vaccine (Comirnaty®, Pfizer-BioNTech, Mainz, Germany). The patient’s height, weight, and body

mass index were 163 cm, 69.3 kg, and 26.1 kg/m2, respectively, and she had been taking a combination of
norethisterone 1 mg and ethinyl estradiol 0.035 mg for dysmenorrhea for 10 years. The left leg pain
spontaneously resolved in a few days, so the patient did not seek medical care. Subsequently, she received
the second time dose of the vaccine (Comirnaty®, Pfizer-BioNTech, Mainz, Germany) on day 22 (day one was
the day of the first dose). On day 44, she developed left leg pain with shortness of breath when climbing
stairs. On day 45, the patient visited a nearby clinic and had done a blood test. A few days later, the results of
the blood test arrived at the clinic, and her D-dimer level was approximately 16 μg/mL (reference value: <1
µg/mL), which was considerably high. This led to a suspicion of DVT and PE, and she was referred to our
hospital on day 48. Contrast-enhanced computed tomography (CT) performed on day 48 revealed thrombi
in the bilateral pulmonary artery trunks and the left popliteal vein (Figure 1A), and heparin infusion was
performed as emergency treatment.
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FIGURE 1: Computed tomography images taken on days 48 and 152
(day one was the day of the first COVID-19 vaccination) for a woman
with deep vein thrombosis and pulmonary embolism after the second
inoculation
A. Contrast-enhanced CT shows thrombi in the bilateral pulmonary artery trunk and left popliteal vein on day 48.
B. Contrast-enhanced CT on day 152 confirms the disappearance of the thrombi.

A blood test performed on the same day showed a high D-dimer level of 4.4 µg/mL and a C-reactive protein
level of 5.5 mg/dL (reference value: <0.3 mg/dL). There was no previous record of C-reactive protein levels
for comparison; however, her other clinical records showed normal values for activated partial
thromboplastin time (30.1 s) and troponin I (20.3 pg/mL). Her percutaneous oxygen saturation was 98% on
room air, although her heart rate was 112 beats/minute, and she still experienced shortness of breath. Her
blood pressure was 151/96 mmHg, her respiratory rate was 17 breaths/minute, and her body temperature
was 36.6 ℃. Left calf swelling was also observed. On the basis of her CT images and leg swelling and pain,
she was diagnosed with DVT and PE and hospitalized. On admission, norethisterone 1 mg and ethinyl
estradiol 0.035 mg were discontinued, and intravenous (IV) heparin 5,000 units/day was started, so we could
switch to a loading dose of apixaban immediately after IV heparin administration. The reason for the change
in medication was that apixaban has a shorter loading period than those of other direct oral anticoagulants.
The patient received a loading dose of apixaban 20 mg/day for one week, and this was tapered to 10 mg/day
for approximately six months after that. Although she experienced a slight increase in menstrual bleeding, it
did not warrant cessation of the anticoagulation therapy. The patient showed subjective and biochemical
improvements and was discharged home on day 57 because, given the severity of her condition, thrombi
dissolution and the effects of apixaban required monitoring. Contrast-enhanced CT performed on day 152
confirmed the disappearance of the thrombi and resolution of pulmonary embolism (Figure 1B). Figure 2
shows the clinical course of this case. She was followed up in the outpatient clinic, and apixaban was
discontinued approximately six months after discharge.
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FIGURE 2: Clinical course of the case
Oral pills: norethisterone 1 mg and ethinyl estradiol 0.035 mg; CEDARCURE: CEDARCURE(R)SLIT-tablets. The
patient was vaccinated with a second dose of COVID-19 vaccine on day 22 and was admitted to our hospital on
suspicion of DVT and PE due to a high D-dimer level. During the hospitalization period, the patient's D-dimer
improved.

Discussion
Numerous cases have been published on COVID-19-induced thrombosis, as well as thrombotic events
induced by the COVID-19 vaccine [4-7]. To our knowledge, this is the report of leg pain after the first dose of
the vaccine that was followed by PE and DVT after the second time dose. This highlights the importance of
paying attention to adverse events after past inoculations and before subsequent inoculations.

In the present case, we distinguished between congenital and acquired risk factors and based our diagnosis
on DVT guidelines [8]. Congenital factors include hyperhomocysteinemia, antithrombin deficiency, protein
C deficiency, and protein S deficiency [8]. A blood test on day 48 showed normal values for homocysteine 
(11.7 nmol/mL), ATⅢ activity (93%), protein C activity (84%), and protein S activity (82%), with no
correspondence with congenital factors. However, the patient had no history of long-term bed rest, blood
flow stagnation such as that occurring in pregnancy, and smoking as acquired factors. Moreover, there was
no increase in the blood coagulation ability, such as that observed during dehydration. The patient also
showed a Well’s score of 2 and satisfied two PE rule-out criteria [8,9]. Therefore, DVT was attributed to
acquired factors in this case.

Several cases of thromboembolism after COVID-19 vaccination have been reported [4-7]. Graca et al.
reported that a 62-year-old woman developed symptoms such as abdominal pain, vomiting, and anemia one
day after the initial dose and was found to have extensive thrombosis in the abdominal veins and arteries [4].
The patient was closely observed from the early stages of the adverse event, unlike our patient. Generally,
risk factors for angiopathy include obesity, hypertension, hypertriglyceridemia, and visceral fat syndrome
[5]. In our case, there were concerns about risk factors other than COVID-19 vaccination for the occurrence
of adverse events; she could have been at risk of thrombosis because of long-term intake of norethisterone 1
mg and ethinyl estradiol 0.035 mg. Oral pills raise the risk of thrombosis in general. Al-Maqbali et al.
reported that a 59-year-old woman who took a combination oral contraceptive comprising ethinylestradiol
30 mg+levonorgestrel 150 mg and 2,000 mg of metformin as regular medications with no interruption of
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therapy for 20 years experienced DVT and PE seven days after COVID-19 vaccination [6]. However, the onset
of thrombosis is strongly correlated with a higher dosage and a duration of six months to one year for
estrogen (50 mg) therapy. In the present case, we believe the development of thrombosis was not associated
with oral pills because the patient had been taking them for 10 years at low doses. Moreover, we calculated
Naranjo scores, which were 10 for COVID-19 vaccination; 7 for oral pills; and 5 for ramatroban, montelukast
sodium, bepotastine besilate, and CEDARCURE(R)SLIT-tablets. Therefore, we concluded that COVID-19
vaccination might have caused DVT and PE [10].

Conclusions
The findings from this case suggest that COVID-19 vaccination could cause serious adverse events such as
DVT. Therefore, patients should understand their subjective symptoms and report any side effects
experienced after the first dose before they take the second dose. Furthermore, medical providers should
appropriately counsel patients and enquire about all possible symptoms experienced after the initial dose
before they administer the second dose.
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