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AA bbss ttrr aacctt

BBaacckkggrroouunndd  aanndd  ppuurrppoossee::  Haemorrhagic stroke is associ-
ated with substantial mortality and disability, thus preven-
tion and appropriate treatment of acute intracerebral haem-
orrhage is crucial. We aimed to evaluate the use and the
early and late outcomes impact of drugs administered
before and in acute haemorrhagic stroke in a real-world
practice.
MMaatteerriiaall  aanndd  mmeetthhooddss::  Haemorrhagic stroke patients hospi-
talized between 1st March 2007 and 29th February 2008 and
reported in Polish Hospital Stroke Registry were analysed.
Fully anonymous data were collected with standardized,
authorized access, web-based questionnaire. Multivariate
regression models were used to adjust for case-mix and eval-
uate the impact of drugs used prior to or in acute haemor-
rhagic stroke on outcomes. The early outcomes were defined
as in-hospital mortality or poor outcome (death or depen-
dency – modified Rankin Scale ≥ 3) at hospital discharge,
while late outcomes covered one-year survival.

Pharmacotherapy prior to and in acute haemorrhagic stroke. 
The use of pharmacotherapy and drugs-associated outcomes in real-world practice
– findings from the Polish Hospital Stroke Registry
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SStt rreesszzcc zzeenn iiee

WWssttêêpp  ii cceell  pprraaccyy::  Udar krwotoczny jest zwi¹zany ze znaczn¹
œmiertelnoœci¹ oraz niepe³nosprawnoœci¹ chorych; wymaga
zarówno skutecznej profilaktyki, jak i leczenia ostrej fazy.
Celem badania by³a ocena farmakoterapii stosowanej przed
zachorowaniem i w ostrej fazie udaru krwotocznego mózgu,
w warunkach codziennej praktyki klinicznej. 
MMaatteerriiaa³³  ii mmeettooddyy::  Analizie poddano grupê chorych hospi-
talizowanych z powodu udaru krwotocznego mózgu od
1.03.2007 r. do 29.02.2008 r., zg³oszonych do Szpitalnego
Rejestru Udarów Mózgu w Polsce. W pe³ni anonimowe dane
gromadzono z wykorzystaniem strukturyzowanego kwestio-
nariusza internetowego z autoryzowanym dostêpem. Do oce-
ny wp³ywu leków stosowanych przed zachorowaniem oraz
w ostrej fazie udaru krwotocznego na rokowanie wykorzy-
stano wieloczynnikow¹ analizê regresji z uwzglêdnieniem
wp³ywu innych czynników rokowniczych. Wczesne wyniki
leczenia zdefiniowano jako œmiertelnoœæ wewn¹trzszpitaln¹ 
i niekorzystny efekt terapeutyczny (punktacja ≥ 3 w zmody-

Correspondence address: dr hab. med. Maciej Niewada, Katedra i Zak³ad Farmakologii Doœwiadczalnej i Klinicznej, Warszawski Uniwersytet Medyczny,
Krakowskie Przedmieœcie 26/28, 00-927 Warszawa, Polska, e-mail: maciej.niewada@wum.edu.pl 
Received: 25.02.2013; accepted: 25.03.2013



NNeeuurroollooggiiaa  ii  NNeeuurroocchhiirruurrggiiaa  PPoollsskkaa 2013; 47, 6518

Maciej Niewada, Marta Skowroñska, Iwona Marta Sarzyñska-D³ugosz, Bogumi³ Kamiñski, Adam Kobayashi, Anna Cz³onkowska

IInnttrroodduuccttiioonn

Haemorhagic stroke, also named intracerebral haem-
orrhage (ICH), accounts for 10-15% of strokes, which
translates into approximately 2 million new episodes 
of ICH worldwide each year [1]. It is associated with
a 30-day mortality rate that approaches 50%, and only
20% of survivors are functionally independent at 
6 months [2]. Haemorrhagic stroke is associated with
a recurrence rate of 1-3% per year. Approximately half
of the stroke recurrences after haemorrhagic stroke are
in the form of another intracranial bleeding, with the
other half corresponding to ischaemic stroke. Despite
its substantial frequency and its major toll in terms of
acute mortality and long-term disability, haemorrhagic
stroke has been relatively understudied, especially with
regard to treatment and the value of various measures
for secondary prevention.
Haemorrhagic strokes are most often due to high

blood pressure. Adequate control of blood pressure
could prevent the majority of haemorrhagic strokes as
untreated or poorly controlled hypertension increases
the risk of intracranial haemorrhage by three to four-
fold. Another risk factor is diabetes, although it slight-
ly increases the risk of haemorrhagic stroke including
intracranial bleeding following thrombolysis in acute

ischaemic stroke. Certainly, excessive alcohol consump-
tion increases the risk of haemorrhagic stroke and light
to moderate intake was not showed beneficial contrary
to ischaemic stroke. Smoking and possibly migraine with
aura are also another risk factors [3].
Oral anticoagulants are associated with mean annual

rate of haemorrhagic stroke of 0.2% and either more
severe stroke or worse prognosis. Anticoagulation resump-
tion after intracranial haemorrhage is a challenge. Cur-
rent guidelines for patients with a comparatively lower
risk of cerebral infarction (eg. atrial fibrillation [AF] with-
out prior ischaemic stroke) and a higher risk of amyloid
angiopathy (eg. elderly patients with lobar bleeding) or
with very poor overall neurological function recommend
consideration of an antiplatelet agent for prevention of
ischaemic stroke. While in patients with a very high risk
of thromboembolism it may be reasonable to restart war-
farin therapy at 7 to 10 days after onset of the haemor-
rhagic stroke [4]. Antiplatelets for prevention of is -
chaemic events after ICH are considered safe in general,
but caution should be paid to patients with lobar bleed-
ing suspected to be due to cerebral amyloid angiopathy.
Statins are effective for prevention of ischaemic events but
they seem to increase the risk of lobar ICH recurrence.
Medical therapy of acute haemorrhagic stroke is

mainly focused on adjunctive measures to minimize

fikowanej skali Rankina) przy wypisie ze szpitala, natomiast
odleg³e wyniki leczenia jako ca³kowit¹ œmiertelnoœæ w ci¹gu
pierwszego roku od udaru.
WWyynniikkii::  Analizie poddano dane 3111 osób hospitalizowanych
z powodu udaru krwotocznego (œrednia wieku: 68,9 roku;
kobiety: 46,7%). Analiza farmakoterapii wykaza³a ma³y odse-
tek chorych z nadciœnieniem têtniczym stosuj¹cych leki hipo-
tensyjne przed udarem i wzglêdnie czêste wykorzystanie
w leczeniu ostrego udaru krwotocznego antybiotyków oraz
leków wazoaktywnych i neuroprotekcyjnych. W modelach
wieloczynnikowych potwierdzono niekorzystny wp³yw na
rokowanie leków przeciwzakrzepowych, ale nie przeciw -
p³ytkowych, i obserwowano przeciwstawny efekt statyn sto-
sowanych przed udarem i w trakcie hospitalizacji.
WWnniioosskkii::  Zbyt rzadkie wykorzystanie leków hipotensyjnych
w kontroli nadciœnienia têtniczego w okresie poprzedzaj¹cym
hospitalizacjê istotnie wp³ywa na ryzyko udaru krwotocznego.
Czêste stosowanie antybiotyków oraz leków wazoaktywnych
i neuroprotekcyjnych wskazuje na potrzebê dalszej poprawy
jakoœci opieki w ostrym udarze krwotocznym.

SS³³oowwaa  kklluucczzoowwee::  udar krwotoczny, farmakoterapia, leki hipo-
tensyjne, leki przeciwzakrzepowe, statyny.

RReessuullttss::  A total of 3111 haemorrhagic stroke patients (mean
age: 68.9 years; females: 46.7%) was reported. The analysis
of pharmacotherapy showed low preventive use of hypoten-
sive agents in hypertensive patients, high consumption of
antibiotics and still overuse of vasoactive or neuroprotective
compounds in acute haemorrhagic stroke. Regression mod-
els confirmed expected negative impact on stroke outcomes
associated with oral anticoagulants but not antiplatelets and
inconsistent impact of statins used prior to or in acute haem-
orrhagic stroke.
CCoonncclluussiioonnss::  Preventive underuse of hypotensive compounds
contribute substantially to haemorrhagic stroke risk. The high
consumption of antibiotics and neuroprotective or vasoactive
compounds in haemorrhagic acute stroke reflect the need to
improved quality and evidence-based clinical practice.

KKeeyy  wwoorrddss::  haemorrhagic stroke, pharmacotherapy, antihyper -
tensives, oral anticoagulants, statins.
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