
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Risk factors for bleeding during treatment with anti-thrombotics

van der Heijden, J.F.

Publication date
2004

Link to publication

Citation for published version (APA):
van der Heijden, J. F. (2004). Risk factors for bleeding during treatment with anti-thrombotics.
[, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:23 May 2023

https://dare.uva.nl/personal/pure/en/publications/risk-factors-for-bleeding-during-treatment-with-antithrombotics(349235a6-9254-460c-9793-07a88dc72d03).html


Chapterr  10 

Fatall  outcome of intracrania l hemorrhage in patients treated 
withh antiplatelet therapy or  oral anticoagulant treatment 

J.F.. van der Heijden1'2'3, O. Groh1, M. van der Tempel', A.D. Bosch4, and M. 

Vermeulen n 

111 Department of Neurology, :'Laboratory for Experimental Internal Medicine, "Department of Vascular Medicine, ' Department 

off  Neurosurgery. Academic Medical Center, Amsterdam, the Netherlands. 

SubmittedSubmitted for publication 
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Abstract t 

Intracraniall  hemorrhage is a devastating condition, with a high morbidity and 

mortality,, and the most feared complication of any type of anticoagulant therapy. The 

aimm of this study was first to investigate the outcome of intracranial hemorrhages in 

patientss on oral anticoagulant therapy (OAT) compared to patients not using this 

treatmentt and secondly what treatment measures were taken in the acute phase and 

whetherr there is room for improvement. In a cohort of 195 patients with spontaneous 

intracraniall  hemorrhage (29 subdural and 166 intracerebral), admitted to our hospital 

betweenn 1 January 1999 and 31 December 2002, 20% of the patients used OAT. In the 

groupp of patients not using OAT there was a subgroup (19% of all patients) on 

antiplatelett therapy (APT). Patients on APT had the highest mortality (40%) compared 

withh 28% for the patients on OAT and 23% in the group not using OAT or APT. In 

patientss on OAT 50% of the patients received treatment with prothrombin complex 

concentratee (PCC); in the patients on OAT that did not receive PCC administration 

theree were good reasons not to administer PCC. In conclusion we found a high 

mortalityy rate of spontaneous intracranial hemorrhages especially in patients treated 

withh APT. Further studies are needed to investigate whether the mortality of patients on 

APTT who present with intracranial hemorrhage can be reduced by specific treatment in 

thee acute phase, e.g. platelet transfusion. 

Introductio n n 

Orall  anticoagulant therapy (OAT) with vitamin K antagonists is primarily used in 

thee treatment and prevention of venous thromboembolism and prevention of arterial 

embolii  with mechanical heart valves and atrial fibrillation.8 Intracranial hemorrhage is 

fearedd as complication in patients on OAT, since it is associated with high mortality 

andd morbidity. 172 

Intracraniall  hemorrhage is usually categorized in three subgroups: intracerebral, 

subdurall  and subarachnoidal. Particularly, intracerebral- and subdural hemorrhages 

oftenn complicate OAT. Approximately 70% of all intracranial bleedings during OAT 

aree intracerebral hemorrhages and the risk of intracerebral hemorrhage during OAT is 
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7-100 times higher as compared to patients without this treatment.173 The absolute risk 

off  intracerebral hemorrhage during OAT is between 0.3% and 1% every year.173 

Thirtyy percent of all intracerebral bleedings during OAT are subdural hemorrhages. 

Chronicc subdural hematoma (CSH) risk is also 4 to 15 fold increased during 

OAT.174'1755 as compared to patients not using this therapy. The absolute rate is 

approximatelyy 0.2% every year.173 

Inn patients on OAT and who present with signs of a stroke, an intracranial 

hemorrhagee is currently immediately considered. 

Intracerebrall  hemorrhages continue to enlarge in approximately half of the patients 

duringg OAT,1 7 6 - 1 78 in contrast to approximately 18% to 38% of the patients without 

OAT.I79-1811 For patients presenting with intracranial hemorrhage during OAT it is 

recommendedd to reverse anticoagulation, by withholding OAT and by administering 

vitaminn K, followed by the immediate reversal of the action of the vitamin K 

antagonistss by infusion of prothrombin complex concentrates (PCC) or fresh frozen 

plasmaa (FFP).182 

Inn the eighties and early nineties of the last century several studies have been 

publishedd stating that the mortality of intracranial hemorrhage during OAT was 

approximatelyy 60%. 173 Because the care for the patients in the hospital nowadays has 

improvedd considerably (Stroke Units, routine PCC administration, etc.), and because 

theree is increasing awareness that spontaneous intracerebral hematomas are enlarging 

inn the acute phase, making immediate treatment indicated, it is conceivable that the 

mortalityy rates are lower as compared to the studies published over a decade ago. 

Therefore,, we set out to study in a tertiary, teaching hospital the outcome of 

intracraniall  hemorrhages in patients on OAT as compared to patients not using this 

treatment.. Subsequently, we investigated what specific treatment measures were taken 

inn the acute phase and if there is room for improvement in the acute phase. 

Methods s 

PatientsPatients - This study was conducted in the Academic Medical Center, a tertiary 

teachingg hospital in Amsterdam, the Netherlands. All patients admitted to the 

departmentss of Neurology and Neurosurgery with a non-traumatic, intracerebral- or 

subdurall  hemorrhage between 1 Januari 1999 and 31 December 2001 were identified, 
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viaa a code routinely allocated after admission to the departments of Neurology and 

Neurosurgery. . 

CollectionCollection of the data - We located the records of all identified patients admitted for 

aa spontaneous non-traumatic intracranial hemorrhage, CSH or intracerebral. We 

excludedd patients with intracranial hemorrhages due to well-defined causes, for 

examplee AVM . 

Dataa was collected concerning the medical history and the use of concomitant 

medication.. When patients were treated with OAT, the indication for the use was 

recordedd and we evaluated if the indication for use was still valid. Furthermore, data 

wass collected about smoking habits (smoker or non-smoker), use of alcohol (non-

drinkerr and user of alcohol). Hypertension was defined as a blood pressure of more 

thann 140/90 mm/Hg on two consecutive occasions more that two weeks after the event 

orr a history of and the use of anti-hypertensive medication. Diabetes mellitus was 

definedd as a fasted glucose level of above 7 mmol/L on two occasions more than 3 days 

afterr the bleeding event or the use of insulin or oral anti-diabetic medication before the 

bleedingg event. The therapy initiated for the treatment of the intracranial hemorrhage 

wass recorded. Finally, the in-hospital mortality was recorded for all patients. 

Al ll  ct-scans were described by one neuroradiologist, blinded for the fact if a patient 

usedd OAT, who divided the hemorrhages into three categories: intracerebral, subdural 

andd subarachnoidal. The intracerebral hemorrhages were further divided in: lobar, basal 

ganglia,, cerebellar, brainstem and primarily intraventricular. Leukoaraiosis was 

recordedd as present or absent. 

StatisticalStatistical analysis-The analyses were performed in SPSS 11.0.1 statistical package. 

Forr continuous variables we wil l present means (  SD). The differences between the 

categoriess of anticoagulant therapy at admission to the hospital, were calculated by 

Student'ss t tests for continues variables and Mann-Whitney-U tests for the others. In a 

separatee analysis we studied the effects of different patient characteristics on the in-

hospitall  mortality for the OAT group as compared to the group not using OAT 

treatment.. Thereafter we analyzed patients using antiplatelet therapy compared to those 

nott using this treatment. Subsequently, we designed a model in which we only included 

thee variables with a p value < 0.10 and age. The results are presented as relative risks 

(RR).. Age was used as a continue variable and the Glasgow Coma Scale was 

dichotomizedd (above 10 versus below 10). 
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Results s 

GeneralGeneral inclusion We recorded in total 206 non-traumatic spontaneous intracranial 

hemorrhagess (34 CSH in 29 patients and 172 intracranial hemorrhages in 166 patients). 

InIn the analyses we wil l only consider the first bleeding during the study period (195 

patients). . 

Firstt we compared patients on OAT with those without OAT. After we found that 

patientss on antiplatelet therapy (APT) had results different from those without this 

treatmentt we formed three groups: one on OAT, one on APT and patients without OAT 

orr APT. 

Inn Table I the characteristics of the patients divided in these three groups are listed. 

Off  the in total 195 patients included in this study 118 (61%) patients were not on OAT 

orr APT, 39 (20%) were on OAT (one treated with phenprocoumon and the others with 

acenocoumarol,, one patient was also treated with aspirin), finally, 38 (19%) patients 

weree on APT (one treated with aspirin and clopidogrel concomitantly and the others 

withh aspirin only). Patients on OAT and APT were significantly older as compared to 

thee controls: 76  9 years (p < 0.0001) and 71  15 years (p < 0.0001), respectively. 

Diabetess mellitus was more prevalent in the patients treated with APT as compared to 

thee patients not treated with APT or OAT (26% versus 13%; p = 0.06). Prior ischemic 

strokee was present in 36% of the patients treated with OAT and in 63% in the APT 

group.. This was significantly different from the 8% in the patients not treated with 

OATT or APT (p < 0.0001). Leucoaraiosis tended to be more prevalent in the patients 

treatedd with OAT and APT (13% and 26%) respectively as compared to the patients not 

treatedd with OAT or APT. The localizations of intracranial bleedings were not 

significantlyy different between the three groups. Although, subdural hematomas 

appearedd to be more prevalent in the patients treated with OAT and APT (both 21%) as 

comparedd to the patients not treated with OAT or APT (11%). The Glasgow Coma 

Scalee at baseline was more often impaired in patients on APT compared to patients on 

OATT and those without OAT or APT (mean score: 13 versus 14 in the other groups). 

TreatmentTreatment of intracranial bleedings - Table II lists the different treatments initiated 

forr the intracranial hemorrhages. No major differences were observed between the three 

groupss except for the treatment with PCC in the patients treated with OAT. For the 

majorityy of the patients no specific treatment was initiated (approximately 75% in the 

APTT group and patients not treated with OAT or APT). 
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Agee (mean  sd), years 

Malee sex 

Hypertension n 

Diabetess mellitus 

Smokingg status 

Current t 

Unknown n 

Usee of alcohol 

Userr of alcohol 

Unknown n 

Cocainee user 

Historyy of hemorrhagic stroke 

Historyy of ischemic stroke 

Leucoaraiosis s 

Sitee of the hemorrhage 

Lobar r 

Basall  ganglia 

Cerebellar r 

Brainstem m 

Primarilyy intraventricular 

Noo anticoagulant 

treatment t 

(NN = 118) 

600 6 

555 (47%) 

611 (52%) 

15(13%) ) 

266 (22%) 

12 2 

211 (18%) 

12 2 

66 (5%) 

88 (7%) 

99 (8%) 

111 (9%) 

288 (24%) 

522 (44%) 

13(11%) ) 

88 (7%) 

44 (3%) 

Orall  anticoagulant 

treatment t 

(NN = 39) 

* * 

16(41%) ) 

244 (63%) 

7(18%) ) 

22 (5%)+ 

2 2 

66 (15%) 

2 2 

---
22 (5%) 

14(36%)* * 

5(13%) ) 

12(31%) ) 

13(33%) ) 

4(10%) ) 

22 (5%) 

— — 

Antiplatelet t 

therapy y 

(NN = 38) 

711  15* 

23(61%) ) 

266 (68%) 

100 (26%)# 

5(13%) ) 

3 3 

7(18%) ) 

3 3 

— — 

33 (8%) 

244 (63%) * 

100 (26%)s 

99 (24%) 

16(42%) ) 

33 (8%) 

22 (6%) 

— — 

Subdurall  13(11%) 

Glascoww Coma Scale (3-15) 14(3.15) 

8(21%) ) 

14(3-15) ) 

8(21%) ) 

13(3-15) ) 

Referrall  from other hospital 300 (25%) 7(18%) ) [0(26%) ) 

Inn hospital mortality 277 (23%) (28%) ) !5(40%)-a a 

Tablee 1: patient characteristics and location of intracerebral hemorrhage of the patients without 

anticoagulantt treatment, OAT or antiplatelet therapy. 

**  p < 0.0001; # p = 0.06; @ p = 0.046;f p = 0.01;s p = 0.008 
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Noo specific treatment 

Surgicall  intervention 

Evacuationn of CSH 

Evacuationn of intracerebral 

hematoma a 

Externall  ventricular drain 

Recombinantt activated factor VII 

Protrombinn complex concentrate & 

vitaminn K 

Freshh Frozen Plasma & Vitamin K 

Noo anticoagulant 

treatment t 

(NN = 118) 

888 (75%) 

111 (9%) 

111 (9%) 

66 (5%) 

22 (2%) 

---

---

Orall  anticoagulant 

treatment t 

(NN = 39) 

111 (28%) 

8(21%) ) 

---

--
---

211 (54%) 

11 (3%) 

Antiplatelet t 

therapy y 

(NN = 38) 

288 (74%) 

8(21%) ) 

---

11 (3%) 

11 (3%) 

---

---

Tablee II: Treatment initiated (some patients were treated with more than one treatment modality) 

PatientsPatients admitted while on OAT Specific treatment was started for more than 70% 

off  the patients admitted to our hospital who were on OAT. Approximately 50% of the 

patientss received PCC and vitamin K, for the other patients it was decided not to 

administerr PCC, either because the INR did not necessitate administration of PCC, or 

thee clinical condition was so poor that the treating physicians decided that further 

treatmentt was futile. The INR on admission was known in 31 of the 39 patients treated 

withh OAT, of these 5 (16%) had INR values well above the INR target range for their 

specificc indication. In the other patients the condition was too poor to consider 

laboratoryy tests. The indications for OAT were chronic atrial fibrillation (16 patients), 

ischemicc heart disease (13), mechanical heart valve (3), recurrent venous 

thromboembolismm (3), peripheral artery disease (3) and 1 patient with a bioprosthetic 

heartt valve. Finally, only one patient was found without a valid indication (prolonged 

treatmentt for bioprosthetic valve). In addition we found seven patients with a debatable 

indicationn for vitamin K antagonists (three with peripheral artery disease and four with 

aa coronary artery bypass graft). 

In-hospitalIn-hospital mortality - In-hospital mortality was highest in the patients treated with 

APTT (40%). Twenty-eight percent of the patients treated with OAT died in-hospital, as 

comparedd to 23% for the patients not treated with OAT or APT. The mortality within 

488 hours of admission was 24% for the antiplatelet group, 21% for the patients during 
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OATT versus no treatment 

APTT versus no treatment 

Age e 

Malee versus female 

Hypertension n 

Diabetess mellitus 

Smoking g 

Alcohol l 

Historyy of hemorrhagic stroke 

Historyy of ischemic stroke 

Leucoaraiosis s 

GCSS (high versus low) 

Univariate e 

RR R 

1.6 6 

2.9 9 

1.0 0 

0.7 7 

0.96 6 

2.0 0 

0.7 7 

1.2 2 

0.4 4 

2.0 0 

1.2 2 

11.2 2 

95%% CI 

0.7-3.7 7 

1.2-6.7 7 

0.99-1.03 3 

0.4-1.4 4 

0.5-1.9 9 

0.9-4.5 5 

0.3-1.7 7 

0.5-3.0 0 

0.1-1.7 7 

1.0-4.0 0 

0.5-3.0 0 

5.0-25.4 4 

p-value e 

0.29 9 

0.01 1 

0.21 1 

0.37 7 

0.90 0 

0.10 0 

0.41 1 

0.74 4 

0.20 0 

0.06 6 

0.64 4 

<< 0.0001 

Multivariate e 

RR R 

0.8 8 

1.3 3 

1.0 0 

— — 
— — 
2.0 0 

— — 
— — 
— — 
1.5 5 

12.6 6 

95%% CI 

0.3-2.7 7 

0.4-4.6 6 

0.99-1.05 5 

... . 

... . 
0.7-5.4 4 

— — 
... . 
— — 
0.5-4.4 4 

— — 

5.4-29.2 2 

Tablee III : Results of the univariate and multivariate analyses for the prediction of mortality for 
patientss admitted with an intracerebral hematoma for the different baseline characteristics 
—— not included in the final multivariate model consisting of age, diabetes mellitus, history of ischemic stroke and GCS 

OATT and 13% for the patients not treated with OAT or APT (P = 0.23 for both groups). 

Onlyy patients with an intracerebral hemorrhage died in our cohort of patients. To adjust 

forr the differences in patient characteristics between the three groups, univariate and 

multivariatee models were designed to account for these differences. The crude Relative 

Riskk (RR) for mortality after intracerebral 

hemorrhagess compared between OAT and no anticoagulant therapy was 1.6 (95% CI: 

0.7-3.7)) the corresponding RR for APT was 2.9 (95% CI: 1.2-6.7). In table II I  the RR's 

forr all studied variables are listed and also the RR's resulting from the multivariate 

modell  are presented. The RRadj for OAT was 0.8 (95% CI: 0.3-2.7) and 1.3 (95% CI: 

0.4-4.6)) for APT, only the GCS was independently associated with mortality (RRadj 

12.6,, 95% CI: 5.4-29.2). 

Discussion n 

Heree we describe a cohort of patients admitted to a tertiary teaching hospital in the 

Netherlandss with a non-traumatic spontaneous intracranial bleeding. In total we 

includedd 195 patients who experienced an intracranial hemorrhage. In the four years of 
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ourr study approximately 15% of these hemorrhages were chronic subdural hematoma's 

(CSH). . 

Wee expected to find the highest mortality in patients on oral anticoagulant therapy 

(OAT)) and the question was whether management of these patients could be improved 

byy early discontinuation of OAT in all patients. To our surprise we found that the 

mortalityy of the intracranial bleedings was highest in the subgroup of patients who were 

onn antiplatelet therapy (APT). The high mortality of intracranial hemorrhages during 

APTT (46%) has not been described before, although we found one study that reported 

withoutt comment that 15 of 28 patients on APT had died.1 83 

Thee results of the uni- and multivariate analyses give a direction for an explanation of 

thiss observation. A history of ischemic stroke, diabetes mellitus and Glasgow Coma 

Scalee (GCS) on admission were univariately associated with in-hospital mortality. 

Includingg these factors in a multivariate model showed that the in-hospital mortality in 

patientss on APT was mainly dependent on the co-morbidity and especially on the 

conditionn at the time of admission. 

Thee explanation for the higher mortality in patients on ATP may simply be the presence 

off  already existing ischemic lesions in the brain since in the group of patients on APT a 

historyy of ischemic stroke was more prevalent. Existing ischemic lesions in 

combinationn with a new hemorrhagic stroke wil l result in more extensive brain damage 

ass compared to patients without previous ischemic strokes. However, other 

explanationss may also be considered and these may lead to new treatment options. 

Wee hypothesize that when patients are treated with APT and present with signs of 

stroke,, recurrent ischemic stroke is suspected as the most likely diagnosis. 

Unfortunately,, thrombolysis is considered in only a minority of cases with ischemic 

stroke.. Therefore, most of these patients are still not referred immediately to Stroke 

Units.. This in contrast to patients who develop signs of stroke while on OAT which is 

consideredd an emergency. Patients with OAT may therefore reach the hospital earlier 

wheree OAT is discontinued and therefore the time the intracerebral hematoma is 

enlargingg may be shorter than in patients on APT. Patients with an intracranial 

hemorrhagee who were on APT did not die shortly after admission to the hospital. 

Althoughh the percentage of patients dying within 48 hours after admission was highest 

inn the group treated with APT (24%), this percentage was not higher than that observed 

inn the OAT group (21%). 
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Thee overall in-hospital mortality for patients admitted during OAT (28%) was higher 

comparedd to the patients not treated with APT or OAT (23%), although not statistically 

significant.. This mortality is lower than the approximately 60% described in earlier 

studies.173,1844 As can be appreciated from the multivariate analysis the clinical 

conditionn at presentation and co-morbidity appeared to be the major causes of the 

excesss mortality in the OAT group. The fact that the mortality was lower in the OAT 

groupp as compared to the APT group might be explained by the fact that in 50% of our 

cohortt a specific antidote (PCC) was administered to patients presenting with a 

bleedingg during OAT. In our hospital we routinely consider PCC and vitamin K 

administrationn in patients with a hemorrhagic intracranial complication on OAT 

dependingg on the level of anticoagulation determined by the INR at admission to the 

hospitall  to reverse the anticoagulant action of vitamin K antagonists. The other 50% of 

thee patients presenting with a bleeding during OAT, were not treated with PCC for two 

reasons,, the first reason was that the INR value did not necessitate administration of 

PCC,, the second reason was that the clinical condition of the patient was so poor that 

treatmentt was considered futile. The only way to reduce the mortality of patients 

presentingg with an intracerebral bleeding can only be achieved by presenting the 

patientss to the hospital earlier, to prevent ongoing bleeding by administering of PCC. 

Concerningg the indications for OAT we found that one patient (1%) was treated with 

OATT without a valid indication and that 7 (18%) patients had a debatable indication for 

OAT.. Previous work showed that the prevalence of no valid indications and debatable 

indicationss for OAT, in a Thrombosis Service, was lower (6%)J8 5 The observation in 

thiss study, that some patients are treated with a treatment modality that is not 

necessarilyy beneficial and potentially harmful, again stipulates that the indications for 

OATT should be evaluated regularly, to prevent unnecessary major bleeding 

complications. . 

Inn conclusion we found the highest mortality rate of spontaneous intracranial 

hemorrhagess in patients treated with antiplatelet therapy, mainly explained by the 

conditionn on admission and co-morbidity. The mortality rate of intracranial 

hemorrhagess during OAT appeared to be lower than previously reported, possibly 

reflectingg better medical care in the last decade for these patients. 
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Furtherr studies are needed to try and reduce the mortality in APT and OAT with 

specificc treatment modalities. If it for example can be demonstrated that hematoma 

enlargementt in the acute phase of intracerebral hemorrhage in patients on APT occurs 

moree often and is more prolonged than in patients without this treatment, platelet 

transfusionss to improve the bleeding time may be considered as treatment in the acute 

phase.. Other options like activated factor VII administration may be considered as well. 

Inn patients with intracerebral hemorrhages during OAT options to improve the 

treatmentt are, earlier referral to the hospital and possibly if this is safe administration of 

activatedd factor VII in the early stages of the hemorrhage besides PCC and vitamin K. 
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