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LETTER TO THE EDITORS

Immediate high‑dose intravenous immunoglobulins followed 
by direct thrombin‑inhibitor treatment is crucial for survival 
in Sars‑Covid‑19‑adenoviral vector vaccine‑induced immune 
thrombotic thrombocytopenia VITT with cerebral sinus venous 
and portal vein thrombosis
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Dear Sirs,

Here, we report a case of a 29-year-old male public health 
care professional, vaccinated with the recombinant adeno-
viral vector encoding the spike protein antigen of SARS-
CoV-2 (ChAdOx1 nCov-19, AstraZeneca) on the 29th of 
March (day 1). Nine days later, he developed headache 
and abdominal pain, on day 12 emesis and abdominal 
cramps. On day 14, he was urgently admitted to a hospital 
due to severe headache and hematemesis. Upon admis-
sion, thrombocytopenia of 32/nL was detected. Gastros-
copy showed diffuse mucosal bleeding. On MR imaging 
of the brain, a complete thrombosis of the left transverse 
and sigmoid sinus down to the left proximal jugular vein 
was demonstrated (Fig. 1a). The patient was immediately 
transferred to the Department of Neurology in our hos-
pital. He had no neurological deficits at that time point 
and the MR imaging showed no involvement of the paren-
chyma and no bleeding due to the congestion of the sinus 
veins. An abdominal CT angiography revealed extensive 
thrombosis of the mesenteric and portal vein, explaining 

the profuse bleeding of the stomach. The novel vaccine-
induced immune thrombotic thrombocytopenia (VITT), 
first described in March 2021, was suspected in this oth-
erwise healthy young man not been exposed to heparin 
before [1, 2]. To inactivate the suspected pathogenic plate-
let factor-4 (PF4)-heparin antibodies through Fc recep-
tor blocking, treatment with high-dose immunoglobulins 
(IVIG) at a dose of 1 g/kg body weight on day 1 and day 
2 was started [3, 4]. During the first 24 h, the platelet 
count raised only marginally, but after 48 h, platelet count 
improved to 98/nl (Fig. 2). The severe multilocular throm-
bosis was treated with non-heparin-based anticoagulation 
by the direct thrombin inhibitor argatroban beginning 
immediately after the first dose of IVIG [5]. Due to its 
short plasma half-life time and the potential to be applied 
continuously, argatroban is superior to other non-heparin-
derived anticoagulants in this severe condition with immi-
nent profuse bleeding [5]. The efficacy was controlled by 
frequent measurement of the partial thromboplastin time 
(PTT) that should be elevated up to 1.5 times from normal 
(50–60 s) (Fig. 2). During the first night in our hospital, 
after application of 90 g IVIG, with a platelet count of 
40/nl and a PTT of 50 s, the patient suffered two subse-
quent epileptic seizures as a consequence of a new left 
temporo-parietal intracranial hemorrhage found on CCT 
scan (Fig. 1c). The patient developed moderate aphasia 
and apraxia and antiepileptic drugs were started. After 
the second course of 90 g IVIG and successive normaliza-
tion of the platelet count (Fig. 2), decline of the D-Dimers 
from 65.7 mg/L at presentation to 12.32 mg/L after 48 h 
(Fig. 2) and continuous application of i.v. agatroban with 
a mean PTT time of 42 s (Fig. 2), the patient improved to a 
slight aphasic syndrome. The transverse sinus successively 
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recanalized as demonstrated on day 16 of treatment 
(Fig. 1b), as did the portal and mesenteric veins. Lactate 
serum levels stayed normal and the patient had no further 
abdominal discomfort. Antibody-mediated PF4-dependent 
platelet activation was confirmed in a blood sample taken 

before IVIG treatment as described [1] several days after 
the patient had recovered.

In conclusion, this case illustrates that immediate admin-
istration of high-dose IVIG and anticoagulation with direct 
thrombin inhibitor, avoiding application of platelet concen-
trates and initial administration of heparin, appears to be 

Fig. 1  Imaging (MRI, CT) of the case report. a, b T1-weighted con-
trast-enhanced axial MR images on admission (a) and at 2-week fol-
low-up (b). On admission, pronounced thrombosis is disclosed within 

the left transverse and sigmoid sinus, with progressive recanalization 
on follow-up MRI (arrows). c  Plain head CT, displaying left-sided 
temporal hemorrhage

Fig. 2  Platelet counts per nL, concentration of D-Dimers (mg/L) and partial thromboplastin time (PTT) in seconds are shown over time. Appli-
cation of intravenous immunoglobulins (IVIG) and of the direct thrombin inhibitor argatroban is indicated by arrows
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crucial in patients with life-threatening VITT even before the 
pathogenic PF4-heparin antibody is detected. Of the 16 pub-
lished patients (11 in Germany and Austria, 5 in Norway) 
with unusual thrombotic events, 9 died of VITT [1, 2]. Only 
those patients who received high-dose IVIG close to the 
diagnosis of thrombocytopenia and thrombotic events with 
avoidance of platelet substitution further enhancing throm-
bus formation had a favorable prognosis in this otherwise 
devastating disease.
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