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Case Report: Vaccine-Induced Immune Thrombotic Thrombocytopenia in a Pancreatic Cancer Patient After Vaccination With Messenger RNA−1273
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Vaccination plays an important role during the COVID-19 pandemic. Vaccine-induced thrombotic thrombocytopenia (VITT) is a major adverse effect that could be lethal. For cancer patients, cancer-related thromboembolism is another lethal complication. When cancer patients receive their COVID-19 vaccines, the following thromboembolic events will be more complicated. We presented a case recently diagnosed with pancreatic cancer, who had received the mRNA-1273 (Moderna) vaccination 12 days prior. Ischemic stroke and VITT were also diagnosed. We aggressively treated the patient with steroids, immunoglobulin, and plasma exchange. The titer of anti-platelet factor four and d-dimer level decreased, but the patient ultimately died. The complicated condition of VITT superimposed cancer-related thromboembolism was considered. To our knowledge, only one case of mRNA-1273 related VITT was reported, and this case study was the first to report a cancer patient who was diagnosed with VITT after mRNA-1273 vaccination. Therefore, when the need for vaccination among cancer patients increased under the current COVID-19 pandemic, the possible risk of VITT for cancer patients should be carefully managed. Further studies of the risk evaluation of the COVID-19 vaccine in cancer patients might be required in the future.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) had caused many mortalities since 2019. Cancer patients with COVID-19 seem to have a greater mortality risk compared to the general population (1). Thus, vaccination for cancer patients could prevent getting infected with COVID-19 (2).

Several vaccines against SARS-CoV-2 were developed and administrated worldwide, including BNT162b2 (BioNTech/Pfizer), mRNA-1273 (Moderna), Ad26.COV2.S (Johnson & Johnson), and ChAdOx1 (AstraZeneca). An association between the ChAdOx1 and rare cases of vaccine-induced immune thrombotic thrombocytopenia (VITT) or thrombosis with thrombocytopenia syndrome (TTS) was observed (3), with a very low prevalence (4).

Thirteen cases of immune thrombocytopenia were recorded among 16,260,102 doses of the mRNA-1273 vaccine (5). No cerebral venous sinus thrombosis (CVST) was found among 16,471 individuals who received at least one dose of mRNA-1273 by the Mayo Clinic Health System (6). In Germany, no CVST was reported after 1.2 million mRNA-1273 doses (7). Bases on the EudraVigilance database of the European Medical Agency, 213 CVST cases were identified, only one case of mRNA-1273-related CVST showed no thrombocytopenia (8). To our knowledge, only one case of VITT was reported after mRNA-1273 vaccination (9). Here we reported a pancreatic cancer patient who developed VITT after mRNA-1273 vaccination.



CASE DESCRIPTION

A 70-year-old man with atrial fibrillation, chronic obstructive pulmonary disease, and hypertension presented to our hospital with left side weakness for few hours. He had received a first dose of the mRNA-1273 vaccine 7 days before the onset of symptoms. He had regular rivaroxaban 10 mg per day for stroke prevention and had no known prior heparin exposure.

Creatinine, electrolytes, lactate dehydrogenase, aspartate aminotransferase, and alanine aminotransferase concentrations were within the normal limit. Magnetic resonance angiography of the brain showed scattered infarcts at the right thalamus, parietal cortex, medial temporal, parietal-occipital lobe, and left centrum semiovale (Figure 1A). A posterior cerebral artery territory infarct was also impressed. Moreover, the patient had moderate thrombocytopenia (77 × 109 cells/L) (Table 1, Figure 1C, and Figure 2). Given the thrombocytopenia and medical history, recombinant tissue-type plasminogen activator (rt-PA) or aspirin were not administrated.
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FIGURE 1. (A) Brain MRA revealed diffuse right posterior cerebral territory infarction, 7 days after vaccination. (B) Accidentally, stage IV pancreatic cancer was found on abdominal CT. (C) Blood smear, 9 days after vaccination.



Table 1. Laboratory characteristics.
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FIGURE 2. Laboratory data and clinical course of the patient with vaccine-induced immune thrombotic thrombocytopenia.


Then, 12 days after vaccination, his thrombocytopenia progressed (44 × 109 cells/L) and his d-dimer level elevated (13.12 mg/L; reference value, <0.55 mg/L). The fibrinogen level decreased mildly (183 mg/dl; reference value, 190–380 mg/dl). The enzyme-linked immunosorbent assay for anti-platelet factor 4 (PF4) polyanion antibody was positive (0.679 optical density; reference value, <0.4 optical density). The diagnosis of VITT was confirmed.

Twenty milligrams of dexamethasone for 4 days and 2 gm/kg/day of immunoglobulin for two consecutive days were administered intravenously. After intravenous immunoglobulin, his platelet counts gradually recovered (68 × 109 cells/L), and the d-dimer level decreased (8.19 mg/L). The patient had progressive dyspnea and a lower fibrinogen level (63 mg/dl). A computed tomography angiogram of the chest showed no evident pulmonary embolism but bilateral pleural effusion and massive ascites. Pancreatic cancer with multiple liver metastases was found (Figure 1B) accidentally, which was compatible with elevated CEA (358.0 ng/mL) and CA-199 (16.5 U/ml) levels. We initiated diuretics for fluid overload. Three days later, plasma exchange was also performed to further increase the d-dimer level (15.93 mg/L). However, the patient continued to deteriorate with respiratory distress; thus, endotracheal intubation with ventilator support was performed.

The d-dimer level and platelet count fluctuated even after plasma exchange and steroid administration. The repeated anti-PF4 antibody level was decreased (0.279 optical density). Panendoscopy was performed for hemostasis of massive upper gastrointestinal tract bleeding, which showed diffuse hemorrhage over gastric mucosa. Uncontrolled atrial fibrillation was recorded. Twenty-eight days after vaccination, the patient had sudden onset of cardiac arrest and was finally expired.



DISCUSSION

For VITT cases, thrombotic thrombocytopenic purpura (TTP) was a differential diagnosis. Several case reports had mentioned the development of TTP after vaccination, including BNT162b2 (10, 11), ChAdOx1 (12), and Ad26.COV2-S (13). Diagnosis of TTP typically correlates with severely reduced ADAMTS13 activity. In addition, the presence of anti–PF4 IgG supports the diagnosis of VITT. In our case, the absence of schistocytes or microangiopathic hemolytic anemia on the blood smear excluded the possibility of TTP. The patient developed the VITT 12 days after vaccination of mRNA-1273 with cerebral arterial thrombosis, thrombocytopenia, markedly elevation of d-dimer, and positive ELISA on anti-PF4 antibody, thereby fulfilling the American Society of Hematology criteria for VITT. Urgent medical evaluation for VITT is indicated, usually 4–42 days after vaccination (14). Both venous and arterial thromboses have been described, whereas cerebral venous thrombosis (CVST) was considered the most common site in some reports (3, 4).

The pathophysiology of VITT had been discussed in several studies (15, 16). All these reported VITT patients had high levels of IgG antibodies against the complex formed by PF4 and the heparin analog poly (vinyl sulfonate). This finding led to platelet activation and aggregation, which caused thrombosis and platelet consumption. Referring to previous VITT experience with the adenovirus-carrier vaccine, we initiated steroid treatment when the diagnosis was diagnosed. IVIG was administrated immediately after the positive finding of the anti-PF4 polyanion antibody. The patient had pulmonary edema 2 days after immunoglobulin administration. Transfusion-related immune response, fluid overload, or deterioration of heart function could be the possible etiology. The anti-PF4 activities decreased, but progressed thrombus formation was another consideration.

Plasma exchange could be a potential method for clearing autoantibodies (17). Some experts view plasma exchange as a plausible rescue therapy in depleting inflammatory mediators and extracellular vesicles (18). In our case, the d-dimer level dropped, and the platelet count initially improved after plasma exchange. However, the d-dimer level recovered, and the platelet count became worse after other plasma exchanges.

Trousseau's syndrome, the hypercoagulable state associated with malignancy, was a possible explanation for the poor response (19). Pancreatic cancer was mucin-producing carcinomas, along with thrombin and fibrin, which might trigger these thrombotic phenomena. Some studies mentioned that a high PF4 level was associated with high thromboembolism risk in patients with pancreatic cancer (20, 21). For patients with pancreatic cancer and a high level of PF4, COVID-19 vaccination could be a risk of thromboembolism events. When an anti-PF4 antibody wad triggered by the COVID vaccine, the previous existed PF4 level in pancreatic cancer patients may result in more platelet activation and aggregation.

To our knowledge, this case study was the first to report a cancer patient who acquired VITT after mRNA-1273 vaccination. The information about the actual cancer-associated PF 4 and VITT was limited. Therefore, further studies regarding the VITT and cancer patients are necessary. The potential thromboembolism risk after COVID-19 vaccine administration should be considered for patients with cancer and a hypercoagulable state.



LIMITATIONS

This is only the first case presented about a cancer patient and mRNA-1273 related VITT. The confounding factors including underlying disease were not well-controlled. We intend to do more analysis when multisource COVID-19 vaccination datasets were available.
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