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1. Introduction 

The ChAdOx1 nCoV-19 vaccine (AstraZeneca) is one of the major 
vaccines against coronavirus disease 2019 (COVID-19). Until May 26, 
2021, more than 53 million people world-wide have received the ChA-
dOx1 nCoV-19 vaccine following regulatory approval by the European 
Medicines Agency [1]. A rare but severe side effect of the ChAdOx1 
nCoV-19 vaccine is vaccine-induced immune thrombotic thrombocyto-
penia (VITT) [1]. 

VITT usually develops five to 28 days after ChAdOx1 nCoV-19 vac-
cine administration. The pathophysiology of VITT is similar to autoim-
mune heparin-induced thrombocytopenia, including generation of 
platelet-activating antibodies that recognize platelet factor 4 (PF4), 
thrombocytopenia, and thrombosis. VITT's most common symptoms 
include headache, nausea, blurry vision, abdominal pain, dyspnea, and 
limb pain/pallor/swelling, indicating such thrombotic events as cere-
bral vein sinus thrombosis, splanchnic vein thrombosis, aortic/periph-
eral artery thrombosis, and venous thromboembolism [1]. Hematologic 
abnormalities include significant thrombocytopenia (platelet count less 
than 150 × 109/L), significantly elevated D-dimer and fibrin degrada-
tion product (FDP) levels, and reduced fibrinogen [1]. Moreover, pa-
tients usually test strongly positive in PF4-dependent enzyme- 
immunoassay (EIA) [1]. 

Five case series and five case reports have described a total of 52 
cases of VITT (38 related to the ChAdOx1 nCoV-19 vaccine and 14 cases 
post Ad26.COV2.S vaccination) (Table 1) [1–4]. All the reported VITT 
cases were Caucasian, with 78.8% of cases female (11 males and 27 
females in reports of ChAdOx1 nCoV-19 vaccine and 14 females in re-
ports of Ad26.COV2.S vaccine) (Table 1) [1–4]. 93% of cases were 
younger than 50 years old (range, 20 to 65 years) (Table 1) [1–4]. The 
mortality rate with ChAdOx1 nCoV-19 VITT was 42.1% (16 of 38 pa-
tients died) [1–4]. In Taiwan, 378,000 persons received the ChAdOx1 
nCoV-19 vaccine (by May 30, 2021). To our knowledge, no published 
literature has described VITT in Asia. We now report an Asian male with 
VITT who was successfully treated by early administration of “double” 

high-dose intravenous immunoglobulin (IVIG) with a satisfactory 
outcome (i.e., 2 g/kg on two consecutive days, rather than the con-
ventional dosing of 1 g/kg for two consecutive days). 

2. Case presentation 

A 34-year-old healthy male (weight, 88 kg) without COVID-19 his-
tory received the first dose of ChAdOx1 nCoV-19 vaccine on May 12, 
2021 (Day 0). He had a post-vaccination fever for three days, which 
spontaneously resolved. Beginning on day 5, the patient developed 
abdominal pain (pain score, 7 out of 10); beginning on day 7, he 
developed persistent and severe headache (pain score, 7 out of 10), 
leading to hospital referral on day 10. He did not receive heparin or 
dabigatran before hospitalization. He had no signs of neurological def-
icits, upper respiratory infection, or photophobia. Laboratory exami-
nation showed thrombocytopenia (platelet count, 34 × 109/L), greatly 
elevated D-Dimer (>10 mg/L), normal prothrombin time (12.8 s), 
mildly prolonged activated partial thromboplastin time (31.9 s), normal 
troponin-I (< 0.01 ng/mL), and normal procalcitonin (0.19 ng/dL) 
(Fig. 1). Computerized tomography (CT) of the brain revealed a lacunar 
infarct in the right semicentral ovale without hemorrhagic trans-
formation. CT of abdomen did not identify intra-abdominal vessel 
thrombosis or hemorrhage. 

After admission, dabigatran 150 mg twice daily was initially given as 
antithrombotic therapy. Laboratory results the next day (day 11) 
revealed persisting severe thrombocytopenia (platelet count, 25 × 109/ 
L), severely decreased fibrinogen (0.6 g/L), significantly increased fibrin 
degradation products (>80 mg/L), and persistently elevated D-dimer 
levels (>10 mg/L). The following day (day 12), the platelet count was 
further decreased to 23 × 109/L (Fig. 1). At that time, a blood sample 
was sent for anti-PF4/polyanion antibodies for a potential diagnosis of 
VITT. Anti-PF4/polyanion ELISA (MyBioSource, San Diego, CA, USA) 
yielded a strong positive result of 1.214 optical density units (normal 
range ≤ 0.399), corresponding to an estimated antibody level of 87.00 
ng/mL (Fig. 1), thereby confirming the clinical diagnosis of VITT. 

☆ The study was approved by the Institutional Review Board at Chang Gung Memorial Hospital (#201901585A3). 
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Double high-dose IVIG (Kiovig, Takeda Pharmaceuticals Australia; 
Sydney, Australia) was given, i.e., 2 g/kg/day for two consecutive days, 
with a total dose administered of 350 g. 

Twelve hours after the first dose of IVIG, the platelet count rose to 37 
× 109/L (Fig. 1). Thirty-six hours after starting IVIG therapy, the platelet 
count reached 63 × 109/L, fibrin degradation products decreased to 
52.2 mg/L, but the D-dimer remained over 10 mg/L (Fig. 1). The platelet 
count continued to rise quickly, reaching 240 × 109/L by 7 days after 
starting IVIG, along with the decrease in the D-dimer (to 5.766 mg/L by 

day 20), along with recovering fibrinogen levels. Dabigatran 75 mg 
twice daily was administered for another month. The patient was dis-
charged on day 20 without hemorrhagic or further thrombotic events. 

3. Discussion 

Heparin-induced thrombocytopenia (HIT) is an immune reaction 
characterized by IgG class antibodies that recognize PF4/heparin com-
plexes, with strong platelet activation induced by the interaction of PF4/ 

Table 1 
Literature review of Covid-19 vaccine-induced immune thrombotic thrombocytopenia.   

No. of Cases No. of Thrombosis Hemorrhagic Treatments  

Mortality (%) Events (n) Events (n) Anticoagulants Steroid Immunoglobulin 

Reports of ChAdOx1 nCoV-19 vaccine        
Thaler, J. 2021 1 0 (0%) 0 1 1 1 1 
Greinacher, A. 2021 11 6 (54.5%) 10 1 1 0 0 
Schultz, NH. 2021 5 3 (60.0%) 5 4 4 4 4 
Scully, M. 2021 22 7 (31.8%) 22 5 Not provided Not provided Not provided 

Subtotal 38 16 (42.1%) 37 (97.4%) 11 (28.9%)    
Reports of Ad26.COV2.S vaccine        

George, G. 2021 1 0 (0%) 1 0 1 0 1 
See, I. 2021 

Muir, K.-L. 2021 
12 
1 

3 (25.0%)a 

Criticalb 
12 
1 

7 
1 

12 
1 

0 
0 

7 
1 

Subtotal 14 3 (21.4%)c 14 (100%) 8 (57.1%)    
Total 52 19 (36.5%)c 51 (98.1%) 19 (36.5%)    
Current case 1 0 1 0 1 1 1  

a The outcome evaluation was incomplete since three patients died, 3 patients remained in the intensive care unit, 2 patients were hospitalized in an ordinary ward, 
and 4 patients were discharged. 

b The outcome evaluation was incomplete since the patient was still in critical condition. 
c Incomplete statistic results due to incomplete outcome from two studies. 

0.60.6

30.230.2
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0.820.82
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Fig. 1. Clinical course of A 34-year-old male with vaccine-induced immune thrombotic thrombocytopenia, which was successfully treated by double high-dose 
intravenous immunoglobulin. 
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polyanion/IgG immune complexes with FcγIIa receptors on platelets 
[5]. HIT can be divided into “typical” and “autoimmune” HIT, with the 
latter disorder indicating the presence of platelet-activating antibodies 
that recognize PF4 even in the absence of heparin [6,7]. Autoimmune 
HIT is characterized by unusually severe and persisting thrombocyto-
penia, a high frequency of overt disseminated intravascular coagulation 
(DIC), and unusually severe thrombotic events including in some cases 
disseminated microthrombosis. In a review of treatment of severe HIT 
(including autoimmune HIT) with high-dose IVIG, Warkentin found 
only one of 21 cases (4.8%) with severe hemorrhage (gastrointestinal 
bleeding) as a clinical feature of HIT [7]. In contrast, 19 of 52 VITT 
patients (36.5%) had hemorrhagic complications, although many bleeds 
represented hemorrhagic transformation of cerebral or splanchnic 
infarction [1–3]. Table 1 summarizes mortality, thrombosis and hem-
orrhagic events between ChAdOx1 nCoV-19 vaccine and Ad26.COV2.S 
vaccine [1]. 

The standard treatment of typical HIT is anticoagulation with factor 
Xa or thrombin inhibitors, such as fondaparinux or argatroban, respec-
tively [6]. However, unlike in typical HIT, in patients with autoimmune 
HIT, the platelet count is less likely to recover quickly with factor Xa or 
thrombin inhibitor therapy [6]. Persistent thrombocytopenia and hy-
percoagulability can result in recurrent or progressive thrombosis, 
especially if anticoagulation is subtherapeutic as a result of “PTT con-
founding” [8] One approach to addressing this dilemma is to interrupt 
antibody-induced platelet activation by inhibiting activation through 
the platelet FcγIIa receptors [5]. This has led to increasing use of high- 
dose IVIG for treatment of autoimmune HIT, which is the rationale for 
treating the analogous disorder, VITT, also with high-dose IVIG [9]. As 
in autoimmune HIT, the recommended dose is one gram per kilogram 
per day for two consecutive days [6,7,9]. 

The mortality rate of 50% (2 of 4 cases) and hemorrhagic compli-
cation rate of 75% (3 of 4 cases) were strikingly high in the previous 
report of VITT patients treated with this standard dose of IVIG treatment 
(1 g/kg/day for two days) [2]. Schultz et al. described four VITT patients 
who received the standard dose of IVIG, and while three patients had 
platelet count recovery (of varying rapidity), one patient had only a 
minor, transient platelet count increase with subsequent recurrent 
thrombocytopenia [2]. These preliminary data suggest that the standard 
dose of IVIG for autoimmune HIT may be insufficient for patients with 
severe VITT. Since the effectiveness of IVIG for autoimmune HIT and for 
VITT is dose-dependent [6,7], higher dosing of IVIG therapy should be 
considered for patients with severe VITT. 

Padmanabhan et al. found that IVIG dosage of 1 and 2 g per kilogram 
corresponds to in vitro immunoglobulin G (IgG) plasma concentrations 
of 23 mg/mL and 46 mg/mL, retrospectively [8]. Bakchoul et al. [10] 
and Arcinas et al. [11] found that IgG levels greater than 20 mg/mL were 
able to decrease antibody-induced platelet activation in the absence of 
heparin [9,10], whereas IgG levels greater than 30 mg/mL were able to 
inhibit platelet activation even with heparin present [8–10]. 

Schultz et al. found that serum collected from VITT patients showed 
spontaneous platelet activation without heparin [2]. Based on an 
effective dose of IVIG as one that should achieve a concentration of 
plasma IgG of at least 30 mg/mL, this supports an intravenous dosage of 
2 g/kg/day for two days [8,10], i.e., twice the usual recommended dose. 
Our patient received this “double-dose” regimen, and showed excellent 
platelet recovery (platelet count rise to over 106 × 109/L) at approxi-
mately 72 h after starting IVIG therapy, with further rapid increase 
thereafter (Fig. 1). This rapid platelet count recovery rate was more 
significant than the patients in Schultz's study [2], as well as the patients 
reported by Bourguignon et al. [9]. 

VITT was first identified in Europe, and all reported cases to date 
have been Caucasian, a population who genetically may have a higher 
risk of thrombosis disorder than Asians [1]. Our patient is an Asian male 
with no previous history of autoimmune or thrombotic disease. Our case 
demonstrates the potential to develop VITT with severe thrombotic 
events even in an otherwise “low risk” patient population. 

In summary, we have reported a case of VITT following ChAdOx1 
nCoV-19 vaccination in an Asian male. Double high-dose IVIG of 2 g per 
kilogram for two consecutive days, i.e., a double-dose regimen, proved 
to be an effective treatment for this patient with severe VITT featuring 
cerebral thrombosis, severe thrombocytopenia, and hypercoagulability. 
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