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IN TRO DUC TION

Vac cines against se vere acute re spi ra tory syn drome
coronavirus 2 (SARS-CoV-2) are con sid ered to be ef fec -
tive and safe mea sures in cop ing with COVID-19 pan -
demic [1]. The Eu ro pean Med i cines Agency has au tho -
rized 4 vac cines against COVID-19 to this date: 2 mRNA
vac cines (Pfizer–BioNTech and Moderna (Spikevax)) and 

2 adeno-vi ral vec tor-based vac cines (AstraZeneca
(Vaxzevria) and John son & John son (Janssen)) [2]. The
rate of hu man vac ci na tion against COVID-19 is in creas ing 
and more than 5 bil lion vac cine doses have been ad min is -
tered world wide [3]. In Lith u a nia, more than 1.72 mil lion
peo ple have been vac ci nated with at least one vac cine dose
[4]. How ever, since March 2021, sev eral cases of acute
throm botic events with thrombocytopenia have been re -
ported fol low ing ad min is tra tion of ChAdOx1 nCoV-19
(AstraZeneca (Vaxzevria)) vac cine [5–7]. All of these
events oc curred af ter re ceiv ing the first vac cine dose [5–8]
of the two doses reg i men. These un usual throm bo sis with
thrombocytopenia cases have led to fur ther stud ies of
post- vac cine ad verse re ac tions (ADRs) and their mech a -
nisms [5] and to in creased con cern about their di ag no sis
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Sum mary. More than 5 bil lion vac cine doses against se vere acute re spi ra tory syn drome
coronavirus 2 (SARS-CoV-2) have been ad min is tered world wide. In Lith u a nia, more than
1.72 mil lion peo ple have been vac ci nated with at least one vac cine dose. Vac cines against
SARS-CoV-2 are con sid ered to be safe and ef fec tive mea sures to cope with COVID-19 pan -
demic. How ever, sev eral cases of acute throm botic events with thrombocytopenia af ter re -
ceiv ing ChAdOx1 nCoV-19 (AstraZeneca (Vaxzevria)) vac cine have been pub lished. We
re port find ings in one pa tient who pre sented with ce re bral ve nous si nus throm bo sis,
intracerebral hem or rhage, and thrombocytopenia which oc curred 12 days af ter re ceiv ing the
first dose of ChAdOx1 nCoV-19 vac cine. The pa tient com plained of head ache and pain in
the right eye, nau sea, vom it ing, and sub feb rile fe ver. Af ter de te ri o ra tion of the state of con -
scious ness, CT scan of the head showed a mas sive intracerebral hem or rhage, and lab o ra tory
tests re vealed se vere thrombocytopenia, high D-dimer level, and a low fibrinogen con cen tra -
tion. On the ba sis of clin i cal, lab o ra tory and ra dio log i cal find ings, as well as the pres ence of
an ti bod ies to platelet fac tor 4 (PF4), the vac cine-in duced im mune throm botic thrombo -
cytopenia (VITT) was con firmed. Af ter sur gery and ther apy with high doses of in tra ve nous
im mu no glob u lin, methylprednisolone and non-hep a rin an ti co ag u lants, the pa tient’s clin i cal
con di tion and lab o ra tory pa ram e ters improved.
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and treat ment strat egy. Ac cord ing to re search com par ing
mRNA-based vac cines and adenoviral vec tor-based vac -
cines, the lat ter are more likely to cause throm bo sis and
thrombocytopenia syn drome [7], which can also be termed 
vac cine-in duced throm botic thrombocytopenia (VITT).
Al though the ex act in ci dence of VITT is still un known, it
ap pears to be ex tremely rare (1 in 100,000) [9].

Here we re port a clin i cal case of ce re bral ve nous si nus
throm bo sis and thrombocytopenia that oc curred af ter ad -
min is tra tion of ChAdOx1 nCoV-19 vac cine.

CASE PRE SEN TA TION

A 30-year-old woman re ceived the first dose of ChAdOx1
nCoV-19 vac cine against COVID-19 on April 10, 2021;
no im me di ate ADRs were re ported. How ever, on day 6
 after vac ci na tion, she had fe ver (37.8°C) and com plained
of se vere head ache, nau sea, vom it ing, and pain in the right
eye. On day 7, she felt pain in her face, head and jaw (non-
 steroidal anti-in flam ma tory drugs (NSAIDs) were in ef fec -
tive), af ter which she lost con scious ness. The next day, she
was ad mit ted to the Kaunas hos pi tal where her head CT
scan showed no pa thol ogy, and blood test showed
thrombo cytopenia (51×109/L). NSAIDs were pre scribed,
and the pa tient was dis charged for out pa tient treat ment. On 
day 11 af ter vac ci na tion, she was found at home with al -
tered con scious ness and was ad mit ted to the Emer gency
De part ment (ER) of the Hos pi tal of Lith u a nian Uni ver sity
of Health Sci ences Kauno klinikos (April 21, 2021).

The pa tient’s pre vi ous med i cal his tory re vealed mi -
graine and oral con tra cep tives use. On phys i cal ex am i na -
tion, she had a Glas gow Coma Scale (GCS) score of 11
(E-3, V-3, M-5), her SpO2 was 99% with out sup ple men tal
ox y gen, re spi ra tory rate 18 breaths per min ute, ar te rial
blood pres sure 152/68 mmHg, heart rate 50/min. Brain CT
scan showed a mas sive intracerebral hem or rhage (ICH) in
the left fron tal lobe (3.5×3.4 cm) with a break through into
the ven tric u lar sys tem and subdural space, while CT
angiography raised sus pi cion of ce re bral ve nous throm bo -
sis and showed a pos si ble ac tive bleed ing site (Fig. 1). Lab -
o ra tory tests re vealed se vere thrombocytopenia (7×109/L), 
high D-dimer level (20 mg/L), pro longed ac ti vated par tial
thromboplastin time (aPTT) 48.3 s, fibrinogen 0.71 g/L.
SARS-CoV-2 RNA poly mer ase chain re ac tion (PCR)
 assay of na so pha ryn geal swab was neg a tive. Treat ment ac -
cord ing to ICH pro to col was ini ti ated and 4 units of platelet 
con cen trate were ad min is tered. The neu ro sur geon pri or i -
tized con ser va tive treat ment of ICH and intracranial hy -
per ten sion over in ter ven tion.

One and a half hours af ter ad mis sion to the ER, the pa -
tient’s con di tion de te ri o rated to GCS 9 (E-3, V-1, M-5).
Rapid se quence in duc tion was per formed with in tra ve nous 
fentanyl, propofol, and rocuronium. The pa tient was
intubated, me chan i cally ven ti lated, and trans ferred to the
gen eral in ten sive care unit (ICU) un til her SARS-CoV-2
RNA PCR was con firmed neg a tive, af ter which she was

trans ferred to the neurosurgical in ten sive care unit
(Neuro-ICU).

Sub se quently, treat ment of ICH was con tin ued, and ac -
cord ing to the multidisciplinary team con sen sus, treat ment
with methylprednisolone and in tra ve nous im mu no glob u lin 
was ini ti ated. 6 hours af ter ad mis sion, the con trol head CT
scan showed neg a tive changes: hematoma in the left fron tal 
lobe re mained of sim i lar size, the amount of hem or rhagic
con tent in the ven tri cles in creased, perifocal edema was
pres ent, and subarachnoid hem or rhage (SAH) in the right
fronto-temporo-pa ri etal re gion ap peared (Fig. 2). Un for tu -
nately, max i mal ef forts to treat intracranial hy per ten sion
had no ef fect as transcranial Dopp ler ul tra sound showed
intracranial hy per ten sion (PI 2.0–2.2) and ul tra sound of
op tic nerve sheath di am e ter (ONSD) showed edema (right
0.7 cm, left 0.66 cm). Decompressive craniectomy was in -
di cated for the treat ment of intracranial hy per ten sion, but
due to the high risk of bleed ing dur ing sur gery, it was de -
layed un til thrombocytopenia and coagulopathy were cor -
rected. In ad di tion, thrombo elastometry (ROTEM) was
per formed which showed a pro longed clot for ma tion and
re ac tion time, de creased max i mum clot firm ness. In or der
to nor mal ize ab nor mal blood test re sults and min i mize the
risk of intraoperative bleed ing, a mas sive trans fu sion of
43 units of blood prod ucts (platelet con cen trate 5 units,
packed red blood cells 4 units, fresh frozen plasma 4 units,
cryoprecipitate 30 units) was per formed. 14 hours af ter ad -
mis sion to the hos pi tal, head CT scan showed neg a tive dy -
nam ics: the dis lo ca tion of midline struc tures in creased,
new ischemic foci ap peared on the right fron tal lobe
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Fig. 1. Mas sive intracerebral hem or rhage (ICH) in the left
fron tal lobe (3.5×3.4 cm) with a break through into the ven -
tric u lar sys tem and subdural space. The midline struc tures
are dis lo cated to the right ~0.63 cm.



(Fig. 3). The pa tient un der went emer gency uni lat eral
decompressive craniotomy which con firmed ce re bral in -
farc tion due to ce re bral ve nous throm bo sis with hem or -
rhagic ischemic stroke trans for ma tion on the left fron tal
lobe. Af ter the op er a tion, the pa tient was trans ferred to the
Neuro-ICU; 6 hours af ter sur gery, head CT scan showed no 
ma jor post op er a tive changes, transcranial Dopp ler ul tra -
sound showed no signs of intracranial hy per ten sion.

Af ter sur gery, treat ment ac cord ing to ICH pro to col was 
con tin ued and dif fer en tial di ag no sis of pos si ble causes was 
per formed. Lab o ra tory test re sults de nied in fec tive (sep -
tic), en do crine, and par tially au to im mune or i gin of throm -
bo sis and thrombocytopenia.

Un for tu nately, there was no pos i tive ef fect from the ad -
min is tra tion of methylprednisolone, in tra ve nous im mu no -
glob u lin, and blood prod uct trans fu sion: platelet count and
fibrinogen con cen tra tion con tin ued to de crease. Tak ing
into ac count the anamnesis of vac ci na tion, and sus pect ing
a con di tion sim i lar to VITT, the multidisciplinary team de -
cided to re frain from fur ther blood prod uct trans fu sions,
elim i nate ex po sure to hep a rin-based anticoagulation
agents, and ad min is ter fac tor Xa in hib i tor, apixaban, to
pre vent throm bo sis. Pos i tive ef fects were soon noted: the
pa tient’s con di tion im proved clin i cally (GCS in creased
from 5 to 10), platelet count and fibrinogen con cen tra tion
in creased, coagulopathy re gressed. Nev er the less, pos i tive
an ti bod ies against platelet-fac tor 4 (anti-PF4 an ti bod ies)

were de tected and the di ag no sis of vac cine-in duced throm -
botic thrombocytopenia (VITT) was con firmed. Ac cord -
ing to the guide lines, in tra ve nous ad min is tra tion of
methylprednisolone was con tin ued [10]. On day 13 af ter
ad mis sion to the Neuro-ICU, due to the need for pro longed
me chan i cal ven ti la tion and air ways sup port due to im -
paired state of con scious ness, the pa tient un der went a
tracheostomy. This al lowed the pa tient to be weaned from
me chan i cal ven ti la tion. On day 20, with sta ble vi tal signs,
the pa tient was dis charged to Neu ro sur gery department.

DIS CUS SION

We pres ent a case of se vere ce re bral ve nous si nus throm -
bo sis with intracranial hem or rhage and se vere thrombo -
cytopenia which oc curred 12 days af ter vac ci na tion
against COVID-19 with the first dose of ChAdOx1
nCoV-19 vac cine. In most pub lished cases, symp toms of
ve nous throm bo sis ac com pa nied by thrombocytopenia ap -
peared 5–24 days af ter ad min is tra tion of ChAdOx1
nCoV-19 vac cine. Al though po ten tial risk fac tors for
VITT are still un clear, the ma jor ity of pa tients with re -
ported throm botic events and thrombocytopenia were
women youn ger than 50 years old tak ing oral con tra cep -
tives or re ceiv ing es tro gen re place ment ther apy [5–7, 9].
Our pa tient’s case is sim i lar to those de scribed above.
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Fig. 3. Hematoma in the left fron tal lobe is of sim i lar size, the
dis lo ca tion of midline struc tures to the right in creased to
~1.1 cm. In the right an te rior part of the fron tal lobe, a
hypodensic zone emerged cor ti cally-subcortically, re sem -
bling acute ischemic changes.

Fig. 2. Hematoma in the left fron tal lobe is of sim i lar size
(3.5×3.4 cm), the amount of hem or rhagic con tent in the ven -
tri cles in creased, perifocal edema is pres ent, and sub -
arachnoid hem or rhage (SAH) in the right fronto- temporo-
 pa ri etal re gion ap peared. The midline struc tures are dis lo -
cated to the right ~1.0 cm.



Typ i cally, VITT pres ents with clin i cal fea tures such as
thrombocytopenia, throm bo sis (fre quently, ce re bral ve nous 
throm bo sis), and co ag u la tion ab nor mal i ties, es pe cially dis -
sem i nated intravascular co ag u la tion (DIC) (throm bo cyto -
penia, el e vated D-dimer lev els >10 mg/L, hypo fibrino -
genemia, nor mal or mildly in creased aPTT, INR, PT, or
bleed ing) [11]. How ever, VITT is a very rare con di tion
which clin i cally re sem bles spon ta ne ous au to im mune hep a -
rin-in duced thrombocytopenia. How ever, pa tients with
VITT do not re ceive hep a rin ther apy and do not have any
au to im mune dis or ders. Thus, the sus pi cion and di ag no sis of 
VITT is chal leng ing, but cli ni cians should be aware of it
given the in creas ing use of adenoviral COVID-19 vac cines.

Clin i cal ex am i na tions and treat ment of our pa tient
were com plex and per formed si mul ta neously. First of all,
due to the pres ence of throm bo sis with thrombocytopenia,
an au to im mune dis or der, DIC, sep sis, and com pli ca tions
of oral con tra cep tives were sus pected (throm bo sis, low
platelet count, high D-dimer lev els, pro longed aPTT,
hypo fibrinogenemia). There was also an as sump tion of
VITT. Ini tially, treat ment with 1 g/kg in tra ve nous im mu -
no glob u lin was started and con tin ued for two days (in
VITT, in tra ve nous im mu no glob u lin is ad min is tered to
stop platelet ac ti va tion caused by VITT an ti bod ies). Fur -
ther more, sus pect ing au to im mune or i gin of low platelet
count, in tra ve nous methylprednisolone was ad min is tered.
How ever, these treat ment mea sures were not suc cess ful as
the platelet count did not in crease.

On the one hand, due to coagulopathy and the risk of
ex pand ing intracerebral hem or rhage, anticoagulation was
not ini ti ated right af ter sur gery. How ever, rec om men da -
tions sug gest, that ther a peu tic anticoagulation is the pri -
mary treat ment for VITT [12], as fur ther ac ti va tion of
thrombocytes leads to an in creased risk of throm bo sis.
 After 2 days, we started anticoagulation with low-mo lec u -
lar- weight hep a rin to pre vent se ri ous throm botic events,
but it was noted that platelet count was still de creas ing. Ac -
cord ing to the lit er a ture, al though ev i dence is sparse,
anticoagulation with hep a rin is thought to ex ac er bate a
crit i cally ill con di tion. More data are needed, and it is sug -
gested to con sider anticoagulation with non-hep a rin an ti -
co ag u lants [7]. There fore, all hep a rin-based an ti co ag u -
lants were dis con tin ued, fur ther ex po sure to hep a rin was
pre vented (in tra ve nous cath e ters were flushed with nor mal 
sa line), and a fac tor Xa in hib i tor apixaban was pre scribed.

Fur ther more, our pa tient was treated with mas sive trans -
fu sions of blood prod ucts un til the di ag no sis of VITT was
con sid ered the most likely, even with out hav ing anti-PF4 an -
ti bod ies count. Ac cord ing to Scully et al [7], platelet trans fu -
sions should be avoided be cause such treat ment can lead to
fur ther pro cess of an ti body-me di ated ac ti va tion of plate lets
and fur ther coagulopathy. There fore, fur ther trans fu sions of
platelet con cen trates and cryopre cipitates were dis con tin ued.

An im por tant pri or ity was to make a cor rect di ag no sis.
Thrombocytopenia and bleed ing of un known cause were
dif fer en ti ated be tween au to im mune thrombocytopenia,
throm botic thrombocytopenic purpura, VITT, and DIC.
The di ag no sis of VITT was con firmed only af ter the de tec -

tion of anti-PF4 an ti bod ies, which due to tech ni cal bar ri ers
was re ceived on April 30, 2021. Look ing back, this con di -
tion could have been sus pected dur ing the ini tial head ache,
when the pa tient un der went the first CT scan at the Kaunas
hos pi tal and had thrombocytopenia.

How ever, chro no log i cally, at the time this hap pened,
knowl edge of VITT af ter vac ci na tion with the ChAdOx1
nCoV-19 vac cine was not yet avail able, with only few
cases re ported world wide, and the mech a nism of this rare
ADR has not yet been elu ci dated, and reg u la tory au thor i ties 
had no opin ion on whether this should be con sid ered ADR.

CON CLU SIONS

In con clu sion, this case re port high lights the im por tance of
de tect ing a throm botic event with thrombocytopenia and
pos i tive an ti bod ies against PF4 af ter vac ci na tion with
ChAdOx1 nCoV-19 (AstraZeneca (Vaxzevria)) for timely
di ag no sis of VITT. This case also stresses the im por tance of 
timely and ac cu rate re port ing of ADRs in or der to in crease
cli ni cians’ aware ness of this con di tion so that it can be prop -
erly treated in the fu ture, which will ben e fit pub lic health.
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TROMBOZË IR TROMBOCITOPENIJA PO PIRMOS
ChAdOx1 nCoV-19 VAKCINOS DOZËS: KLINIKINIS
ATVEJIS

Santrauka

Vak ci na ci ja yra pri pa þin ta efek ty via prie mo ne, ko vo jant su
COVID-19 pan de mi ja. Nau jau siais duo me ni mis, Lie tu vo je

bent vie na vak ci nos nuo sun kaus ûmi nio re spi racinio sin dro mo
ko ro na vi ru so 2 (SARS-CoV-2) do ze yra pa skie py ta dau giau nei 
1,72 mi li jo no, o pa sau ly je – dau giau nei 3,3 mi li jar do þmo niø.
Ðia me straips ny je pri sta to me vie nà pir mø jø ir sun kiau siø vak ci -
nos su kel tos imu ni nës trom bo zi nës trom bo ci to pe ni jos su in tra -
ce reb ri ne krau jos ru va at ve jø Lie tu vo je, ku ris pa cien tei pa si reið -
kë pra ëjus 12 die nø po pir mos ChAdOx1 nCoV-19 vak ci nos do -
zës. Pir mie ji simp to mai bu vo ne spe ci fi niai: stip rus gal vos ir de -
ði nës akies skaus mas, py ki ni mas, vë mi mas, sub feb ri lus karð -
èia vi mas. At si ra dus sà mo nës su tri ki mui, pa cien tei bu vo at lik ta
gal vos kom piu te ri në to mog ra fi ja, ku rio je nu sta ty ta in tra ce reb -
ri në krau jos ru va. La bo ra to ri niuo se krau jo ty ri muo se ste bë ta di -
de lë trom bo ci to pe ni ja, di de lë D-di me rø ir ma þa fib ri no ge no
kon cen tra ci jos. Re mian tis pa cien tës kli ni ki niais, la bo ra to ri -
niais ir ra dio lo gi niais ty ri mais bei nu sta ty tais an ti kû nais prieð
trom bo ci tø 4 fak to riø (platelet fac tor 4 (PF4)), jai bu vo diag no -
zuo ta vak ci nos su kel ta imu ni në trom bo zi në trom bo ci to pe ni ja
(vac cine-in duced im mune throm botic thrombocytopenia,
VITT). Po at lik tos neu ro chi rur gi nës ope ra ci jos ir gy dy mo di -
delë mis in tra ve ni nio imu nog lo bu li no, me til pred ni zo lo no ir
tiesiogiai vei kian èiø an ti ko a gu lian tø do zë mis pa cien tës kli ni ki -
në bûk lë pa ge rë jo, o la bo ra to ri niai krau jo ro dik liai nor ma li za -
vo si.

Rak ta þo dþiai: COVID-19, vak ci na ci ja, trom bo ci to pe ni ja,
trom bo zë, in tra ce reb ri në krau jos ru va, vak ci nos su kel ta imu ni në
trom bo zi në trom bo ci to pe ni ja, an ti kû nai prieð trom bo ci tø 4 fak -
to riø.
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