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Essentials:

We describe the first-ever case of presumed immune mediated thrombocytopenia, hemorrhage and 

ischemic stroke after vaccination with an adenoviral (ChAdOx1) vector based COVID-19 vaccine 

(AZD1222). 

Thrombocytopenia with thrombosis and bleeding may be a novel immune mediated response to an 

adenoviral vector based COVID-19 vaccine, resembling heparin induced thrombocytopenia (HIT). 

The presence of platelet factor 4 antibodies was confirmed. 

Abstract: 

We describe the first Danish case of presumed inflammatory and thrombotic response to 

vaccination with an adenoviral (ChAdOx1) vector based COVID-19 vaccine (AZD1222). The 

case describes a 60-year old woman, who was admitted with intractable abdominal pain seven 

days after receiving the vaccine. Computer Tomography (CT) of the abdomen revealed bilateral 

adrenal hemorrhages. On the following day she developed a massive right sided ischemic stroke 

and Magnetic Resonance Imaging (MRI) angiography showed occlusion of the right internal A
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carotid artery. The ischemic area was deemed too large to offer reperfusion therapy. During 

admission, blood tests showed a remarkable drop in platelet counts from 118,000 to 5,000 per μL 

and a substantial increase in D-dimer. The patient died on the 6th day of hospitalization. Blood test 

revealed platelet factor 4 (PF-4) reactive antibodies, imitating what is seen in heparin-induced 

thrombocytopenia. This may be a novel immune mediated response to the vaccine.

Keywords:

Thrombocytopenia, Stroke, Vaccines, Platelet Factor, Hemorrhage

Introduction

The COVID-19 infection has caused increased morbidity and mortality world-wide. To meet this 

extraordinary challenge, new vaccines have been developed with a speed that have never been 

seen before in medical history[1–4]. The safe implementation of these vaccines is of major 

importance to avoid more deaths due to COVID-19 and for the restoration of normal social life. 

There have been media reports and a preliminary research report (Greinacher A., et al, Research 

square. April 7, 2021) of unusual thrombotic and/or hemorrhagic events following the ChAdOx1 

nCoV-19 vaccine, and the possibility of specific immune mediated thrombocytopenia have been 

raised by Austrian and Norwegian researchers[5,6].

Here, we describe the first Danish case, where a 60-year old woman developed bilateral adrenal 

hemorrhages and a massive ischemic stroke, while laboratory results revealed a rapid decline in 

platelet counts and substantial increase in D-dimer. The patient was later found positive for 

platelet factor-4 (PF-4) antibodies.

Case report

Denmark began vaccinating against the COVID-19 infection with the mRNA-based vaccine 

BNT162b2 (Pfizer/Biontech) at the 27th of December 2020. This was later followed by the 

mRNA-1273 vaccine from Moderna. The AZD1222 (AstraZeneca) vaccine was approved by the 

European Medicines Agency and vaccination was commenced on 5th of February 2021 in 

Denmark.

The present case describes a 60-year old woman who had a past medical history significant of 

Hashimoto’s thyroiditis and hypertension. She was on losartan 50 mg daily, simvastatin 40 mg and A
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levothyroxine 50/100 µg on alternating days. She received the first dose of vaccine (AZD1222) 

and had, according to relatives, a light headache the following days.  

The patient was admitted on the 7th post-vaccination day with strong, persistent abdominal pain. 

Urine analysis was positive for blood. A Computer Tomography (CT) scan of the abdomen was 

performed, showing bilateral adrenal hemorrhages and a subcapsular renal hematoma. 

On the second day of admission, she was last seen well in the afternoon and found one hour later 

with left-sided weakness and eye deviation to the right. A Magnetic Resonance Imaging (MRI) 

scan performed two hours after last seen well showed diffusion restriction and hence completed 

infarction in the entire area supplied by the right middle cerebral artery (Online supplement Figure 

1). Due to the size of the infarct, it was deemed that reperfusion therapy could not be offered. A 

CT-scan of the aorta excluded dissection. Treatment by hydrocortisone 100 mg three times daily 

as substitution therapy and cefuroxime was initiated. Platelet inhibitor treatment was deferred due 

to the possibility of malignant media infarction with subsequent surgery.  

On the 3rd hospital day, Glasgow Coma Scale dropped from 12 to 5. CT of the cerebrum showed a 

malignant media infarction with a midline shift of 12 mm (Online supplement Figure 1).  

Blood tests as seen on Table 1 showed a drop in platelet counts and the patient received 3 pools of 

platelet concentrates before hemicraniectomy. During the admission, she received a total of 7 

pools of platelet concentrates. Hemicraniectomy was performed, but the patient did not regain 

consciousness. Post-operative dalteparin 5000 IU daily was started. On the 4th hospital day, the 1.-

3. fingers of the left hand were discolored dark/blue. The skin of the left foot was mottled with 

decreased capillary response. Follow up CT scan of the cerebrum showed edema of the right 

hemisphere and no new ischemic or hemorrhagic lesions but an unresolved midline shift. The 

patient was transferred to palliative care, in agreement with the family, and died on the 6th hospital 

day.  

Discussion

A vaccine activates the immune system and unwanted side effects are often seen. Common side 

effects may include pain at the injection site, headache, muscle and joint pain and general feeling 

of being unwell. Rarely, autoimmune diseases may be elicited like Guillain-Barré syndrome[7]. 

A
cc

ep
te

d 
A

rt
ic

le



This article is protected by copyright. All rights reserved

Anaphylactic shock with vasodilation and hypotension is the most feared side effect and rapid 

identification and treatment can be life-saving.  

The syndrome suffered by the patient in this case, has to our knowledge not previous been 

described in the medical literature as a potential post-vaccination reaction. It is a highly unique 

and a rarely seen reaction with a temporal relation to vaccination. Therefore, an association 

between vaccination and the clinical syndrome is suspected.  

Several differential diagnoses were considered. Infectious and non-infectious endocarditis was 

unlikely, given normal blood cultures and a normal trans-thoracic echocardiography. Septicemia 

and in particular Waterhouse-Friedrichsen syndrome with adrenal hemorrhages caused by 

meningococcal disease was also unlikely, given normal blood culture and negative neisseria 

meningitidis antibody. Aortic dissection was ruled out by a CT of the aorta. Thrombotic 

thrombocytopenic purpura was ruled out by a normal blood smear and a normal ADAMTS-13 (a 

disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13). Catastrophic 

antiphospholipid syndrome was considered, but tests for lupus anticoagulant, and beta2-

glycoprotein1 and cardiolipin antibodies were all negative. The picture could resemble 

disseminated intravascular coagulation, but the biochemical panel was not compatible with this 

since changes in activated partial thromboplastin time (APTT), fibrinogen and antithrombin were 

unremarkable.  

The clinical picture mirrors what is seen in heparin-induced thrombocytopenia (HIT). However, 

the patient had not received heparin during her admission. She had received dalteparin, but this 

was administered on the 3rd hospital day and after the onset of stroke and thrombocytopenia. 

Blood samples were sent to the Norwegian National Unit of platelet immunology, at the 

University Hospital of North-Norway, Tromsø, Norway. Here, anti-PF-4 IgG antibodies were 

detected with high optical density PF-4/polyvinylsulfonate complex enzyme-linked 

immunosorbent assay (ELISA). PF-4 antibodies may be found positive randomly [8], but 

suspicion of a causative link was heightened as serum from the patient also caused platelet 

aggregation of donor platelets in heparin-induced multiple electrode aggregometry (HIMEA).

Antibodies against PF-4 are typically seen in HIT. HIT is a complication of heparin treatment, 

where heparin binds to PF-4 which are present in platelet granules[9]. PF-4 is part of the 

immunological system and can bind to e.g. bacteria and by that contribute to removal of these. A
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During treatment with heparin the positively charged PF-4 can bind to the negatively charged 

heparin and this complex may in some patients induce formation of antibodies against PF-

4/heparin complexes. The heparin/PF-4/antibody immune complex activates platelets by 

interacting with FcγRIIa on the platelet surface. This leads to release of procoagulant factors, 

extensive clot formation in both veins and arteries and at the same time platelet 

degradation[10,11].

HIT is a devastating syndrome often emerging 5-10 days after initiation of heparin therapy with a 

high morbidity and mortality. The PF-4 antibodies can persist for months, but the present patient 

had not been exposed to unfractionated heparin or low-molecular weight heparin previously. 

During the past decade it has been described that some patients may develop autoimmune HIT 

without having received heparin, and thus, other factors are able to induce the formation of these 

antibodies leading to HIT[9]. Interestingly, HIT has recently been identified in a high proportion 

of hospitalized patients with severe COVID-19 exposed to heparins[12]. Early identification and 

shift of anticoagulant treatment from heparins to direct thrombin inhibitors is the mainstay of HIT 

treatment, but treatment with immunoglobulins (IVIg) may have a role as well[9]. 

Conclusion 

We present a case of thrombocytopenia, hemorrhage and ischemic stroke after vaccination with an 

adenoviral vector-based vaccine. The clinical picture resembles HIT and the presence of IgG PF-4 

antibodies was confirmed. Awareness of this possible immune reaction is important for clinicians 

worldwide to ensure rapid identification, diagnostics and treatment. Larger investigations are 

warranted to confirm these findings and to improve understanding of the pathophysiology.
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Table 1 - Blood tests during the admission of a 60-year old woman with ischemic stroke 

and immune mediated thrombocytopenia following vaccination. 

  Day 1 Day 2a Day 3 Day 6 Reference range 

C-reactive protein (mg/L) 2.6 188 235 67 <8.0 

Pro-calcitonin (μg/L)     0.33 0.17 <0.5 

White-cell count (per μL) 11,100 8,500 6,700 5,800 3,500-10,000 

Neutrophil count (per μL) 9,500 6,220 4,940 3,960 2,000-7,000 

Lymphocyte count (per μL) 860 1,560 1,130 900 1,300-3,500 

Monocyte count (per μL) 630 600 470 680 200-700 

Eosinophil count (per μL) 10 110 100 0 <500 

Hemoglobin (g/dL) 14.0 13.7 13.5 8.4 11.8 – 15.3 

Haptoglobin (mg/dL)     160   50-210 

Sodium (mmol/L) 138 133 135 159 137-145 

Potassium (mmol/L) 3.1 3.5 3.7 4 3.5-4.6 

Lactic acid (mg/dL) 18.02 5.40 5.40 6.31 4.5-22.5 

Creatinine (mg/dL) 0.77 1.14 1.0 1.04 0.51-1.02 

INR 1.0 1.1 1.2 1.1 <1.2 

APTT (s)   28 32 27 22-38 

Platelet count (per μL) 118,000 50,000 24,000 5,000 165,000-400,000 

D-dimer (ng FEU/mL)   41,800  97,800 106,200 < 500 

Factor V leiden mutation     Heterozygous   

 Antithrombin (IU/mL)    0.70 0.67 0.9 0.80-1.20 

Fibrinogen (mg/dL)   374  269 231 170- 374 

Tromboelastrometry (ROTEM)         

 EXTEM CT (sec)b     84   <74 

EXTEM A10 (mm)b     46   >48 

FIBTEM A10 (mm)b     14   >8 

INTEM CT (sec)b     144   <121 

Protein C activity (IU/mL)     0.70   0.70-1.40 

Protein S, free antigen      0.68   0.55-1.20 

Antiphospholipid antibodiesc     Negative     

Blood smear description 
    

No definite 

schistocytes      A
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Immunoglobulins IgA/IgM/IgG       Normal   

Complement C3c/C4       Normal   

Cryoglobulins 
      

Not 

present   

Antineutrofilic antibodies     0   <1 

ADAMTS13       Normal   

Platelet antibodiesd 

      

Not 

present   

Abbreviations: INR: international normalized ratio, APTT: activated partial thromboplastin time, 

FEU: fibrinogen-equivalent units. IU: international units. ROTEM: rotational thromboelastometry, 

ADAMTS13: a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13 

To convert values for hemoglobin to millimoles per liter multiply by 0.6202, lactic acid to millimoles 

per liter multiply by 0.1110, creatinine to micromoles per liter multiply by 88.4, fibrinogen to 

micromoles per liter multiply by 0.0294 

a
 The blood sample on day 2 was sampled 1-2 hours after stroke onset, and additional tests 

(d-Dimer, fibrinogen, antithrombin) 7 hours after the first sample. Platelet count 8 hours 

before stroke onset was 55,000 per μL 

b 
EXTEM CT: Extrinsic pathway (tissue factor) clotting time. EXTEM A10: Amplitude of 

formed clot 10 minutes after formation. FIBTEM A10: Fibrin dependent clot formation, 

amplitude of the formed clot at 10 minutes. INTEM CT: Intrinsic pathway clotting time. 

c
 Lupus anticoagulant, and Beta-2-glycoprotein 1 and cardiolipin antibodies  

d
 Antibodies against GP-IIb/IIIa, GP-Ia/IIa, GP-Ib/IX and GP-IV 
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