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Very recently, unusual thrombotic events in 
combination with severe thrombocytopenia 
have been reported 1–2 weeks following SARS-
CoV-2 vaccination with ChAdOx1 nCov-19 
(AstraZeneca). This condition, termed VITT 
(vaccine-induced immune thrombotic throm-
bocytopenia), has been related to high risk 
of fatal outcome with both ischaemic and 
haemorrhagic complications.1 2 Optimal 
treatment strategies still need to be eluci-
dated—especially in case of cerebral sinus 
venous thrombosis (CSVT) with associated 
brain haemorrhage as the underlying throm-
botic event. We here report our clinical expe-
rience with two young women diagnosed with 
VITT-associated CSVT, treated with high-dose 
intravenous immunoglobulins (IVIGs), corti-
costeroids and argatroban in the hyperacute 
phase, followed by dabigatran resulting in 
excellent outcome.

PATIENT 1
A 39-year-old woman with an unremarkable 
medical history was admitted with severe 
holocephalic headache since 2 days. Eight 
days earlier, she had received the first vaccina-
tion with ChAdOx1 nCov-19 (AstraZeneca). 
Physical and neurological examination was 
normal. Laboratory investigations revealed 
moderate thrombocytopenia (84×109/L) and 
significantly elevated D-dimer (14.2 mg/L; 
normal <0.5 mg/L). Fibrinogen and other 
routine parameters were normal (table  1). 
Brain CT including venography was unre-
markable as were CT pulmonary angiography 
and compression ultrasound of both legs. 
Coincidentally, the patient had contact with 
a COVID-19-positive person a few days after 
vaccination and SARS-CoV-2 reverse transcrip-
tion PCR (RT-PCR) on admission was positive 

with cycle threshold value 26 on a nasopharyn-
geal swab. Prophylactic treatment with danap-
aroid 750 IU two times per day subcutaneously 
and intravenous dexamethasone 40 mg were 
started. While the patient remained clinically 
stable, platelets further dropped (36×109/L) 
on day 4 after hospital admission, and 
fibrinogen depleted <150 mg/dL (table  1). 
Remarkably, during the next night, she devel-
oped a new left-sided dull occipital headache 
and D-dimer again increased to 14.41 mg/
dL (table  1). Brain MRI now showed left 
sigmoid/transverse sinus thrombosis without 
brain parenchymal involvement. Therefore, 
we initiated high-dose IVIG 1 g/kg body-
weight (for 2 days) and switched danaparoid 
to intravenous argatroban (starting with 2 µg/
kg bodyweight/min with dose adjustments 
for target activated partial thromboplastin 
time (aPTT) 1.5× above baseline). From then 
on, her clinical condition improved; plate-
lets and fibrinogen increased, while D-dimer 
levels markedly dropped (table 1). Four days 
later, anticoagulation was changed to oral 
dabigatran 150 mg two times per day. During 
the entire hospital stay, she did not develop 
any symptoms related to her COVID-19 infec-
tion. Moreover, COVID-19-specific labora-
tory markers (ferritin, C reactive protein or 
interleukin 6) remained normal. The patient 
was discharged 10 days after admission free 
of any symptoms. A follow-up examination 
1 month after discharge was unremarkable. 
SARS-CoV-2 spike protein antibodies were 
86.20 U/mL, while SARS-CoV-2 nucleocapsid 
antibodies were negative.

PATIENT 2
A 24-year-old woman was admitted with a 
severe persisting headache in the past 4 days. 

http://svn.bmj.com/
http://svn.bmj.com/
http://orcid.org/0000-0002-6065-6576
http://orcid.org/0000-0002-6334-9432
http://crossmark.crossref.org/dialog/?doi=10.1136/svn-2021-001142&domain=pdf&date_stamp=2022-02-24


� 87Gattringer T, et al. Stroke & Vascular Neurology 2022;7:e001142. doi:10.1136/svn-2021-001142

Open access

Ta
b

le
 1

 
La

b
or

at
or

y 
p

ar
am

et
er

s 
ov

er
 t

he
 c

ou
rs

e 
of

 t
im

e 
in

 b
ot

h 
p

at
ie

nt
s

Va
ri

ab
le

 (r
ef

er
en

ce
 u

ni
ts

)
d

1*
d

2*
d

3*
d

4*
d

5*
d

6*
d

7*
d

8*
d

9*
d

10
*

d
18

†

P
at

ie
nt

 1
(3

9 
ye

ar
s,

 fi
rs

t 
C

hA
d

O
x1

 n
C

ov
-1

9 
va

cc
in

at
io

n 
8 

d
ay

s 
b

ef
or

e 
ho

sp
ita

l a
d

m
is

si
on

)

C
S

V
T

 �
P

la
te

le
ts

 (1
40

–4
40

×
10

9 /L
)

84
61

51
36

47
67

10
4

10
4

98
12

1
12

6

 �
D

-d
im

er
 (0

.5
 m

g/
L)

14
.2

11
.4

11
.8

11
.9

14
.4

9.
36

8.
63

7.
1

7.
65

4.
14

0.
91

 �
Fi

b
rin

og
en

 (2
10

–4
00

 m
g/

d
L)

23
6

23
4

17
3

14
3

83
62

64
90

20
1

29
2

28
5

 �
C

oa
gu

la
tio

n 
fa

ct
or

 1
3 

(>
70

%
)

11
9

11
7

–
94

77
67

–
68

65
–

99

 �
C

R
P

 (<
5.

0 
m

g/
L)

1.
3

2.
9

0.
7

<
0.

6
<

0.
6

<
0.

6
<

0.
6

<
0.

6
–

6.
2

–

 �
Fe

rr
iti

n 
(9

–1
40

 n
g/

m
L)

83
–

10
0

78
68

63
–

–
–

–
–

 �
In

te
rle

uk
in

 6
 (0

–7
.0

 p
g/

m
L)

12
–

4
3.

6
3.

6
4.

2
–

–
–

–
–

P
at

ie
nt

 2
(2

4 
ye

ar
s,

 fi
rs

t 
C

hA
d

O
x1

 n
C

ov
-1

9 
va

cc
in

at
io

n 
12

 d
ay

s 
b

ef
or

e 
ho

sp
ita

l a
d

m
is

si
on

)

C
S

V
T

 �
P

la
te

le
ts

 (1
40

–4
40

×
10

9 /L
)

29
41

78
13

5
16

6
18

8
25

8
30

4
33

7
25

4
18

3

 �
D

-d
im

er
 (0

.5
 m

g/
L)

>
33

23
.6

14
.6

2.
81

1.
81

1.
53

2.
91

2.
81

3.
31

2.
25

1.
35

 �
Fi

b
rin

og
en

 (2
10

–4
00

 m
g/

d
L)

95
55

<
50

<
50

<
50

<
50

15
2

16
9

20
8

23
2

25
4

 �
C

oa
gu

la
tio

n 
fa

ct
or

 1
3 

(>
70

%
)

–
25

–
36

22
–

–
–

46
58

98

 �
C

R
P

 (<
5.

0 
m

g/
L)

16
.7

14
.2

9.
4

3.
7

2.
6

1.
7

1.
3

3.
9

3.
1

1.
3

1.
5

 �
Fe

rr
iti

n 
(9

–1
40

 n
g/

m
L)

80
–

–
61

47
–

–
–

–
–

–

 �
In

te
rle

uk
in

 6
 (0

–7
.0

 p
g/

m
L)

11
–

–
2.

7
2.

5
–

–
–

–
–

–

*H
os

p
ita

l t
re

at
m

en
t

†F
ol

lo
w

-u
p

 v
is

it 
1 

w
ee

k 
af

te
r 

ho
sp

ita
l d

is
ch

ar
ge

C
R

P,
 C

 r
ea

ct
iv

e 
p

ro
te

in
; C

S
V

T,
 c

er
eb

ra
l s

in
us

 v
en

ou
s 

th
ro

m
b

os
is

 (d
ia

gn
os

is
); 

d
, d

ay
.



88 Gattringer T, et al. Stroke & Vascular Neurology 2022;7:e001142. doi:10.1136/svn-2021-001142

Open access�

Twelve days earlier, she had received the first vaccina-
tion with ChAdOx1 nCov-19 (AstraZeneca). She had an 
unremarkable medical history, and her physical as well 
as neurological examination was normal. Initial labora-
tory investigations revealed severe thrombocytopenia 
(29×109/L), massively elevated D-dimer (>33 mg/L) and 
fibrinogen depletion (95 mg/dL). SARS-CoV-2 RT-PCR 
on admission was negative. Brain MRI showed thrombosis 
of two cortical veins with related small frontal right juxta-
cortical haemorrhage. We immediately started IVIG 1 g/
kg bodyweight, dexamethasone 40 mg and argatroban 
(target aPTT 1.5× baseline) intravenously. Apart from 
a short-lasting epileptic seizure on day 1, the patient 
remained clinically stable and her headache rapidly 
resolved. Thrombocytes increased and D-dimer dropped 
after treatment initiation (table  1). Fibrinogen initially 
decreased but recovered on day 7, and dabigatran 150 mg 
was started two times per day. The patient was discharged 
free of any symptoms and remained asymptomatic in a 
follow-up examination 2 weeks later. SARS-CoV-2 spike 
protein antibodies were 41.80 U/mL, while SARS-CoV-2 
nucleocapsid antibodies were negative.

Notably, initial testing for platelet factor-4 antibodies 
was negative in a HemosIL HIT IgG test in both patients 
but they were later on tested positive in a confirmatory 
ELISA assay. Both patients had neither a positive prior 
or family history of thromboembolic events nor another 
genetic or acquired thrombophilia in extensive labo-
ratory evaluations (eg, factor V Leiden or prothrombin 
mutation, protein C or S deficiency, antiphospholipid 
antibodies).

CSVT has been reported as one main thrombotic 
complication in VITT. Although it has also been asso-
ciated with COVID-19 infection, such a link seems less 
likely in our SARS-CoV-2 PCR-positive patient 1 as she 
had no COVID-19-related symptoms or laboratory activity 
parameters, and a typical VITT laboratory profile. While 
patient 2 was admitted with an already established CSVT 
with haemorrhagic infarction, patient 1 developed CSVT 
during the course of VITT intrahospitally (on prophy-
lactic anticoagulation with danaparoid). This gave us 
the unique opportunity to closely monitor clinical and 
laboratory changes associated with VITT. Interestingly, 
in parallel with a new onset headache type (left occipital 
pain pointing to the subsequently confirmed CSVT in 
the left lateral sinus system), we could observe a D-dimer 
increase attributable to the new thrombotic event imme-
diately preceding diagnosis. This underlines that careful 
monitoring and prompt therapy initiation with full anti-
coagulation are indicated in patients with suspected VITT.

We propose prompt administration of IVIG, corticoste-
roids and anticoagulation with argatroban, and—despite 
low thrombocytes and fibrinogen—avoidance of platelet 
transfusions or other procoagulant medication as this 
might result in fatal thrombotic complications.3 Instead, 

anticoagulation with argatroban qualifies as a useful treat-
ment option for VITT. First, it has a short half-life, which 
is beneficial in case of bleeding complications. Second, 
it has an additional platelet-inhibiting effect.4 Third, as 
a thrombin inhibitor, it acts at the bottom of the coagu-
lation cascade with a low interaction potential with other 
factors of the coagulation cascade. After stabilisation of 
the coagulation system (recovery of platelets), switching 
to the oral thrombin inhibitor dabigatran appears reason-
able due to the availability of a specific antidote (ie, idaru-
cizumab) and a recent positive randomised controlled 
trial in CSVT.5 In accordance with common clinical prac-
tice in CSVT with a specific trigger factor, we planned 
anticoagulation with dabigatran for 3–6 months in both 
patients.

Although a platelet factor-4 antibody-related mecha-
nism appears possible, the exact underlying pathophys-
iology still needs to be determined. We recommend 
rapid treatment initiation in suspected VITT based on 
clinical (history of ChAdOx1 vaccination, unusual throm-
bosis) and routine laboratory criteria (low thrombo-
cytes, elevated D-dimer, low fibrinogen) without waiting 
for platelet factor-4 antibody test results to avoid severe 
complications reported in earlier cases.3
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