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Abstract t 

ObjectiveObjective - To investigate whether antifibrinolytics in combination with 
treatmentt to prevent cerebral ischaemia improve outcome in patients with 
subarachnoidd haemorrhage (SAH) in whom occlusion of the aneurysm is 
delayed. . 

BackgroundBackground - Antifibrinolyti c treatment reduces rebleeding, but outcome 
doess not improve because of a concurrent increase in the occurrence of 
cerebrall  ischaemia. Because treatment of ischaemia has improved, antifibri-
nolyticss might now have a beneficial effect. 

MethodsMethods - A prospective, double-blind, placebo-controlled multicentre clinical 
triall  was performed. Randomised were 462 patients (229 received tranexamic 
acid,, 233 placebo) admitted within 96 hours after onset of SAH, in whom 
treatmentt of the aneurysm was delayed beyond 48 hours after SAH. All 
patientss were treated with calcium antagonists and hypervolaemia. At 3 
months,, outcome was assessed with the Glasgow Outcome Scale. The 
occurrencee of cerebral ischaemia and other complications were recorded, 
andd the effects of treatment were related to the clinical condition on 
admission. . 

ResultsResults - Antifibrinolyti c treatment had no beneficial effect on outcome 
(relativee risk (RR) 1.10; 95% confidence limits (CL), 0.91-1.34). 
Antifibrinolyticss significantly reduced the occurrence of rebleeding (RR 0.58, 
95%% CL 0.42-0.80); the occurrence of ischaemic and other complications 
wass the same in the two groups. 

ConclusionConclusion - Antifibrinolyti c treatment combined with treatment to prevent 
cerebrall  ischaemia does not improve outcome. 
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Introduction n 

Althoughh early operative clipping of intracranial aneurysms to prevent 
rebleedingg is becoming increasingly common, only approximately 50% of 
patientss are operated on within 3 days after initial subarachnoid 
haemorrhagee (SAH), even in units that aim at surgical intervention in the 
acutee phase.52»62 In these centres, rebleeding is still a major cause of poor 
outcome.60-62 2 

Thee use of antifibrinolytic treatment has been recommended as additional 
therapyy to prevent rebleeding, not only for patients with delayed surgery but 
alsoo for those with (intended) early surgery.64 Systematic reviews have 
shownn that antifibrinolytic treatment reduces the rate of rebleeding by 
approximatelyy 45% but does not affect the mortality fatality rate or overall 
outcomee of these patients. The beneficial effect of a reduced risk for 
rebleedingg is offset by an increase in the rate of cerebral ischaemia,71»96 but 
thee trials on antifibrinolytic treatment date from more than 10 years ago, 
whenn prevention or treatment of cerebral ischaemia was not yet routine. 
Systematicc reviews show that calcium antagonists reduce the occurrence of 
cerebrall  ischaemia and improve outcome.24»97 Moreover, several studies 
showedd reversal of ischaemia, when it had occurred, by plasma volume 
expansionn or induced hypertension. Therefore, in theory, antifibrinolytic 
treatmentt might improve overall outcome because many ischaemic 
complicationss can be prevented or reversed. One uncontrolled study 
supportss this hypothesis,40 but according to the guidelines of the American 
Heartt Association for the management of aneurysmal SAH (1994), this 
combinedd antifibrinolytic and anti-ischaemic treatment should not be 
recommendedd before its effectiveness is confirmed in a controlled study.30 

Thee primary objective of our multicentre study was to investigate the effect of 
combinedd antifibrinolytic treatment and anti-ischaemic treatment on overall 
outcome,, compared with a sole anti-ischaemic regimen. We also investigated 
thee effects of this combined treatment on rebleeding, cerebral ischaemia, and 
otherr complications after the initial haemorrhage and analysed whether the 
effectss of antifibrinolytic treatment depend on the clinical condition of the 
patientss on admission, as suggested by a subgroup analysis of a previous 
study.9» » 
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Patientss and Methods 

EligibleEligible patients 
Patientss with signs and symptoms of aneurysmal SAH and with an 
aneurysmall  bleeding pattern on the initial CT scanning were eligible for 
inclusionn in the study.54»99 Patients with a perimesencephalic haemorrhage 
patternn on initial CT scanning also had angiography which, before 
randomisation,, had to show an appropriate aneurysm.56»100 In cases of 
negativee CT scans, the cerebrospinal fluid was investigated for xanthochro-
miaa to be confirmed by spectrophotometric analysis; if this was indeed 
confirmed,, angiography should show an aneurysm.55 

Reasonss for exclusion were age less than 18 years, pregnancy, a lapse of 
moree than 96 hours after SAH onset, planned surgery to clip the aneurysm, 
andd planned endovascular coiling of the aneurysm within 48 hours after ad-
mission.. Other exclusion criteria were previous treatment with antifibrino-
lyticc drugs, presence of deep venous thrombosis, or a history of blood coa-
gulationn disorders or renal failure {serum creatinine > 150 mmol/L). 
Patientss were excluded if a diagnosis other than ruptured aneurysm was 
provenn by CT or angiography or if death appeared imminent. 

BaselineBaseline characteristics 
Att baseline, the following clinical and patient characteristics were recorded: 
age,, gender, Glasgow Coma Scale score (GCS: 15-point scale),57 and patients 
gradingg on the World Federation of Neurological Surgeons (WFNS) scale.58 

Wee also recorded any relevant cardiovascular history and medications, such 
ass diuretics, antihypertensive drugs, and anticoagulant or antiplatelet 
therapy.. History of bouts of sudden severe headache, loss of consciousness 
att the ictus, blood pressure, abnormal laboratory tests (i.e., sodium, 
potassium,, creatinine, glucose, haemoglobin, haematocrit, leukocyte and 
platelett counts, and blood gases) were also recorded. The location of the 
rupturedd aneurysm and the presence of other aneurysms or vasospasm as 
diagnosedd on angiography were recorded. The amount of blood on all initial 
CTT scans was graded by one of the authors (Y.R.) according to the scale 
developedd by Hijdra et al.99-101 

56 6 



Randomisedd placebo-controlled trial 

Randomisation Randomisation 
Thee participating centres were supplied with batches of six boxes that 
containedd vials and tablets for a complete 3-week course of treatment with 
eitherr tranexamic acid or placebo. Each batch of six boxes was balanced 
withh respect to the two treatments. The order of the boxes with the active 
drug,, in each batch of six, was determined by random number tables. The 
boxess were consecutively numbered and the contents was administered in 
thee same order to each following patient. The vials and tablets with placebo 
couldd not be distinguished from those with tranexamic acid. Only after 
recordingg of all events and outcomes, the trial code was broken. 

TreatmentTreatment and investigations 
Studyy medication started within 96 hours after the initial haemorrhage, with 
aa maximum duration of treatment of 3 weeks. The treatment consisted of 
tranexamicc acid or placebo IV bolus of 6 g/d (1 g every 4 h) during the first 
week,, and 6 g/d PO (1.5 g every 6 h) in the second and third weeks. Study 
medicationn was discontinued preoperatively or when endovascular treatment 
started.. Medication was also stopped if a diagnosis other than aneurysmal 
SAHH was made, if venous thrombosis or pulmonary embolism developed, or 
iff  another serious adverse drug reaction was suspected. 

Alll  patients received standard medical treatment with nimodipine, 360 mg/d 
POO (60 mg every 4 h) for 3 weeks. The tablets were swallowed with water, or 
iff  a patient was unable to do so, the tablets were crushed and washed down 
withh normal saline via a nasogastric tube. Nimodipine was only stopped on a 
diagnosiss other than aneurysmal SAH. 

Iff  the sodium value decreased to less than 130 mmol, 1L of gelatine and 500 
mll  of extra sodium (3% solution) were administered. Additional infusion 
dependedd on the sodium values.102 

Too prevent hypovolemia, we administered at least 3 L/d of fluid and we did 
nott prescribe diuretics unless absolutely needed. If a patient nonetheless 
developedd clinical signs of delayed cerebral ischaemia, that is, gradual dete-
riorationrioration of consciousness measured on the GCS or gradual development of 
focall  neurologic signs, the study protocol recommended to administer 
immediatelyy 1 L of gelatine or an equivalent product. After any clinical 
deteriorationn (focal or general), a CT scanning was immediately performed to 
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establishh whether cerebral ischaemia or another complication was respon-
sible.. If such a patient received antihypertensive drugs, the treatment was 
stopped.. In the next 24 hours, 3 L of a 0.9% sodium chloride solution plus 3 
LL of gelatine were administered if tolerated by the patient.102 If feasible, the 
centrall  venous pressure or the pulmonary artery wedge pressure (Swan-
Ganz)) was recorded. For at least 5 days, the central venous pressure was 
keptt between 8 and 14 mm Hg, whereas the pulmonary wedge pressure, if 
recorded,, was kept between 15 and 20 mm Hg. 

OutcomeOutcome and events 
Thee primary outcome event was the overall condition of each patient after 3 
monthss (+/- 1 wk) after randomisation, measured on the five-point Glasgow 
Outcomee Scale (GOS).59 Poor outcome was defined as a GOS score of 5, 
"dead";; 4, "persistent vegetative state"; and 3, "severe disability". Outcome 
wass assessed when patients visited the outpatient department, or, if a 
patientt was unable to visit the outpatient department, the blinded clinical 
triall  monitor of the Co-ordinating Centre (Y.R.) graded the outcome after 3 
monthss by a telephone interview with patients or their relatives. The 
outcomee after 3 months was analysed separately in patients with or without 
impairedd levels of consciousness on admission. Impaired consciousness was 
definedd as a GCS score of less than 15 on admission. 

Secondaryy outcome measures included 1) the occurrence of specific events, 
suchh as progressive clinical deterioration from onset {interpreted as the 
resultt of the initial bleeding), rebleeding, delayed cerebral ischaemia, hydro-
cephalus,, postoperative ischaemia, or other causes of clinical deterioration; 
andd 2) the causes of poor outcome. Rebleeding and delayed cerebral 
ischaemiaa were defined as definite rebleeding or probable rebleeding, and 
definitee infarction or probable infarction, respectively.37-63 Hydrocephalus 
wass defined as a gradual deterioration of consciousness with CT evidence of 
hydrocephaluss and no other explanation for deterioration.37»63 Hy-
drocephaluss was defined on CT scanning as an increase in the bicaudate 
indexx beyond the upper limit (95th percentile) for age (<36 years, 0.16; 36-45 
years,, 0.17; 46-55 years, 0.18; 56-65 years, 0.19; 66-75 years, 0.20; > 75 
years,, 0.21).63 Postoperative ischaemia was defined as a change in the level 
off  consciousness or the development of focal neurologic signs immediately 
observedd after recovery from anaesthesia compared with the preoperative 
status,, and without evidence of rebleeding or hydrocephalus on CT scanning 
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orr at autopsy. Poor outcome caused by the initial bleeding was defined as an 
impairedd consciousness or focal neurologic signs that existed from the time 
off  the initial bleeding, and without signs of rebleeding, ischaemia or hy-
drocephaluss on CT scanning or at autopsy. All secondary outcome events 
weree separately analysed in patients with and without an impaired levels of 
consciousness s 

StudyStudy size calculations, interim, and final analysis 
Wee calculated that 492 patients should enter the study to detect a 25% 
reductionn in the frequency of poor outcome (primary outcome) in the group 
treatedd with tranexamic acid when assuming a type I error of 5% (two tailed), 
aa type II error of 20%, and an incidence of poor outcome of 50% in the 
placeboo group. The trial was planned to end after inclusion of 492 patients 
orr on December 31, 1997, when approximately 500 patients were expected 
too have entered the trial. 

Twoo interim analyses were performed after the inclusion of 150 and 275 
patientss by an independent Data Monitoring Committee of two experienced 
clinicianss and one clinical epidemiologist, who were otherwise not involved in 
thiss study. This committee was entitled to discontinue the trial ahead of 
schedulee based on the primary and the secondary outcome events. 

Thee main analysis of this trial consisted of one comparison between the two 
medicationn groups according to the GOS after 3 months. The analysis 
involvedd all randomised patients irrespective of duration of treatment or 
timingg of surgery (i.e., the intention-to-treat principle). The treatment effect 
onn the primary measure of outcome was expressed as a relative risk (RR); 
statisticall  uncertainty was quantified by a corresponding 95% CI. Also, we 
analysedd the treatment effect according to patient's initial levels of 
consciousnesss (i.e., normal or impaired). Differences between reported events 
(secondaryy outcome) were also expressed as RR estimates (and the 
correspondingg 95% CI). 

Inn patients with poor outcome at 3 months, the blinded Event Classification 
Committeee assessed whether this could be attributed to the initial bleed or 
too any secondary outcome event. Subsidiary analysis included a descriptive 
comparisonn of the causes of poor outcome after 3 months. 
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EthicalEthical considerations and informed consent 

Thee study protocol and informed consent forms were approved before 

randomisationn of the patients by the local Ethics Committee of each 

participatingg centre. 

Thee treating physician obtained written or oral informed consent (according 

too legal requirements and regulations) from patients, or, if a patient was not 

ablee to give (written) consent, his or her relative was asked for informed 

consent. . 

Results s 

Duringg the study period, 462 patients entered the trial. A total of 229 were 

randomisedd to treatment with tranexamic acid, and 233 received placebo. 

Thee baseline characteristics, which were similar for both groups, are 

summarisedd in table 1. In the placebo group were an excess of women and of 

pat ientss with normal levels of consciousness. Angiography was performed on 

3811 patients (186 in the tranexamic acid group and 195 in the placebo 

group).. Aneurysm was angiographically demonstrated in 316 (83%) pat ients 

(inn 153 (82%) of the tranexamic acid group and in 163 (84%) of the placebo 

group).. In 10 other patients, 5 in each group, autopsy confirmed the 

presencee of an aneurysm. 

Tablee 1 Baseline characteristics 

Numberr of patients 

Meann age (SD) 

Sexx % female 

Mediann cisternal blood score (range) 

Mediann intraventricular blood score (range) 

Intracerebrall  haemorrhage (%) 

Mediann Glasgow Come Score (GCS) (range) 

Numberr of patients with initial GCS of 15 {%) 

TranexamicTranexamic acid 

229 9 

555 (14) 

61 1 

222 (0 - 30) 

22 (0 - 12) 

600 (26%) 

144 (3 - 15) 

866 (38%) 

Placebo Placebo 

233 3 

566 (14) 

69 9 

211 (0-30) 

22 (0 - 12) 

677 (29%) 

1 4 ( 3-- 15) 

1033 (44%) 

Tablee 2 shows that tranexamic acid treatment did not have a beneficial effect 

onn poor outcome. In patients with normal levels of consciousness on 
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admission,, the treatment had a favourable but statistically insignificant 
effect.. In patients with impaired levels of consciousness, antifibrinolytic 
treatmentt had an unfavourable effect (the difference was not statistically 
significant). . 

Tablee 2 Primary measure of outcome: poor outcome* 

TranexamicTranexamic Placebo Relative Risk (95% CL) 

acid acid 

Alll  Patients (n-462) 114(50%) 105(45%) 1.10(0.91-1.34) 

(Tranexamicc acid: 229, Placebo: 233) 

Patientss with initial GCS of 15 21(24%) 33(32%) 0.76(0.48-1.21) 

(n=189) ) 

(Tranexamicc acid: 86, Placebo: 103) 

Patientss with initial GCS < 15 93 (65%) 72 (55%) 1.17 (0.97-1.43) 

(n=273) ) 

(Tranexamicc acid: 143, Placebo: 130) 

**  Poor outcome is defined as death, vegetative state or severe disability on the Glasgow 
Outcomee Scale. 

Thee effects of treatment on the occurrence of specific complications after the 
initiall  bleeding are summarised in table 3. Treatment with tranexamic acid 
significantlyy reduced rebleeding but had no effect on delayed cerebral 
ischaemiaa or other events. The diagnosis of rebleeding was definite in 106 of 
1211 patients (88%); for ischaemia, this concerned 102 of the 142 patients 
(72%).. This distribution was similar for the two treatment groups. 

Tablee 3 Secondary outcomes: 

NumberNumber of patients (%) with: 

ReportedReported events 

Clinicall  deterioration from onset 

Rebleeding g 

Delayedd cerebral ischaemia 

Hydrocephalus s 

Post-operativee ischaemia 

Other r 

TranexamicTranexamic acid 

111 (5%) 

444 (19%) 

688 (30%) 

711 (31%) 

111 (5%) 

411 (18%) 

Placebo Placebo 

99 (4%) 

777 (33%) 

744 (32%) 

622 (27%) 

100 (4%) 

444 (19%) 

RelativeRelative Risk (95% CL) 

1.24(0.53-2.94) ) 

0.588 (0.42-0.80) 

0.933 (0.71-1.23) 

1.17(0.87-1.55) ) 

1.122 (0.48-2.58) 

0.955 (0.65-1.39) 
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Tablee 4 shows the causes of poor outcome in the two treatment groups, for 
alll  patients and for the two subgroups according to the level of 
consciousnesss on admission. In the tranexamic acid group, fewer patients 
hadd poor outcome caused by rebleeding, but this was counterbalanced by an 
increasee of patients with poor outcome caused by the effects of the initial 
bleedingg and delayed cerebral ischaemia. 

Patientss with normal consciousness on admission did not show these 
negativee effects of tranexamic acid. Patients with impaired consciousness 
andd treated with tranexamic acid more often showed a poor outcome caused 
byy the effects of initial bleed and delayed cerebral ischaemia. This 
outweighedd the smaller number of poor outcomes from rebleeding. 

Tablee 4 Secondary outcomes: Causes of poor outcome 

Numberr of patients with 

poorr outcome (%) 

CausesCauses of poor outcome: 

NumberNumber of patients with poor 

outcomeoutcome (%) 

-- Effect of initial bleeding 

-- Rebleeding 

-- Delayed cerebral ischaemia 

-- Hydrocephalus 

-- Post-operative ischaemia 

-- Other 

AllAll patients 

TranexamicTranexamic Placebo 

acidacid (229) (233) 

1144 105 

(50%)) (45%) 

244 (10%) 12 (5%) 

344 (15%) 54 (23%) 

288 (12%) 20 (9%) 

44 (2%) 2(1%) 

100 (4%) 9 (4%) 

144 (6%) 8 (3%) 

PatientsPatients with GCS of 15 

TranexamicTranexamic Placebo 

acidacid (86) (103) 

211 33 

(24%)) (32%) 

1(1%)) 0 (0%) 

122 (14%) 24 (23%) 

33 (3%) 6 (6%) 

00 (0%) 0 (0%) 

33 (3%) 2 (2%) 

22 (2%) 1 (1%) 

PatientsPatients with GCS < 15 

TranexamicTranexamic Placebo 

acidacid (143) (130) 

933 72 

(65%)) (55%) 

233 (16%) 12 (9%) 

222 (15%) 30 (23%) 

25(17%)) 14(11%) 

44 (3%) 2 (2%) 

77 (5%) 7 (5%) 

122 (8%) 7 (5%) 

SeriousSerious adverse drug reactions 
Fourr patients had clinical signs and symptoms of pulmonary embolism, 
whichh could be confirmed in one patient at autopsy. All four patients 
receivedd tranexamic acid. In another four patients (three on placebo), the 
triall  medication had to be discontinued because of side effects, nausea and 
vomitingg attributed to tranexamic acid treatment. In one patient (placebo) 
thee trial medication was stopped because of concern about drug-induced 
hepatitis. . 
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ProtocolProtocol violations 
Thee Classification Committee decided that 20 ineligible patients (4%) had 
erroneouslyy been included in the trial. Of seven patients, the initial CT scans 
weree not available for review. In accordance with the intention-to-treat 
principle,, these patients were included in the final analysis. 

Discussion n 

Thee overall results of our study in patients with subarachnoid haemorrhage 
andd postponed surgery for more than 48 hours show that the combination of 
antifibrinolyticc treatment with anti-ischaemic treatment does not have a 
beneficiall  effect on outcome but the effect of antifibrinolytic treatment seems 
too depend on a patient's initial level of consciousness. In the group of 
patientss with normal consciousness on admission, antifibrinolytic treatment 
showedd a statistically insignificant trend of a beneficial effect. In contrast, for 
patientss with impaired consciousness, antifibrinolytic treatment had a 
similarr unfavourable effect. 

Secondaryy analyses in terms of 'reported events' and 'causes of poor 
outcome'' partly support the hypothesis that antifibrinolytic treatment 
combinedd with standard anti-ischaemia management substantially reduces 
thee rebleeding rate without a significant increase in the occurrence of 
cerebrall  ischaemia. In our treatment group, 19% suffered from rebleeding; in 
thee placebo group, this concerned 33% of patients. Delayed cerebral 
ischaemiaa was diagnosed in 30% of patients treated with antifibrinolytics 
andd in 32% of patients in the placebo group, but the level of consciousness 
onn admission was decisive. In patients with impaired consciousness and 
antifibrinolyticc treatment, delayed cerebral ischaemia more often caused 
poorr outcome than in those in the placebo group. In obtunded patients, the 
effectt of the initial haemorrhage was another important cause of poor 
outcomee (16% in the treatment group versus 9% in the placebo group). This 
effectt was rarely seen in patients who were completely alert on admission. 

Ann explanation might be that patients with a normal level of consciousness 
onn admission suffer relatively mild haemorrhage. The major cause of poor 
outcomee in these patients is rebleeding, which can be significantly reduced 
byy antifibrinolytic treatment. Conversely, if patients have an impaired level of 
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consciousnesss on admission, the haemorrhage is relatively severe. Autopsy 

studiess have shown that these patients often have extensive ischaemic 

les ions,1 033 so ischaemia may well be the cause of a decreased level of 

consciousness.. Obtunded patients are also more prone to develop delayed 

cerebrall  ischaemia. Despite the beneficial effect of rebleeding, antifibrinolytic 

t reatmentt in these patients has a detrimental effect because recovery from 

ischaemiaa is impeded. This adverse effect of antifibrinolytic t reatment does 

nott seem to be counterbalanced by the beneficial effect of t reatment with 

calciumm antagonists. 

Ann earlier trial of our research group on antifibrinolytic treatment in pat ients 

wit hh SAH, with the same trial logistics and outcome assessment as the 

currentt one, also showed that antifibrinolytic treatment reduced the 

occurrencee of rebleeding, but the potential beneficial effect on outcome was 

nullifiedd by an increase in the occurrence of cerebral ischaemia.37 A post-

hocc decision analysis based on the results of this previous trial suggested 

thatt patients with less-severe SAH may benefit from treatment with 

antifibrinolytics,, whereas for patients with severe haemorrhaging, this 

t reatmentt is harmful.98 When we combine the data of the present trial with 

thosee of the previous one (total patient group: n=941; 67% of all pat ients 

randomisedd in any clinical trial of antifibrinolytic treatment in SAH),96 then 

wee see that, of the group of 440 patients with normal consciousness, 65 of 

2144 patients treated with antifibrinolytics had a poor outcome. In the 

placeboo group, this concerned 81 of 226 patients (pooled Relative Risk 

estimatee = 0.84; 95% CL: 0.64 - 1.09; fixed effects model). Of the group of 

5011 patients with impaired consciousness, 163 of 256 patients treated with 

antifibrinolyticc drugs had a poor outcome; in the placebo group, this 

concernedd 136 of 245 patients (pooled Relative Risk estimate = 1.15; 95% 

CL:: 0.99 - 1.33; fixed effects model). 

Inn the present trial, four patients in the tranexamic acid treatment group 

hadd pulmonary embolism. One patient developed signs and symptoms of a 

pulmonaryy embolism 6 weeks after treatment with tranexamic acid. Another 

patient,, who died, had pulmonary embolism two days after completion of 

tranexamicc acid treatment as proven by autopsy. Two patients had clinical 

signss and symptoms of a pulmonary embolism while on treatment; a 

pulmonaryy embolism was proven in one. Because an increased rate of 
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pulmonaryy embolism in patients with SAH treated with antifibrinolytics has 
ass yet not been reported, the relevance of our observations remains unclear. 

Whatt are the implications of our results for the management of patients with 
SAH?? In current clinical practice, surgery or endovascular treatment is often 
delayedd among patients who are admitted with impaired consciousness to 
alloww them to recover from the effects of the initial haemorrhage. In the 
meantime,, these patients are at risk for rebleeding, so antifibrinolytics may 
bee considered, but our study shows that, in these patients, recovery from the 
effectss of the initial haemorrhage or delayed cerebral ischaemia is adversely 
affectedd by this treatment, even if this treatment is combined with calcium 
antagonists.. Therefore, antifibrinolytics are contraindicated in patients with 
SAHH who are admitted with impaired consciousness. 

Althoughh a beneficial effect of antifibrinolytics in patients with normal 
consciousnesss on admission has not been excluded, this treatment needs no 
considerationn in this subgroup of patients for two reasons: 1) in these 
patients,, antifibrinolytic treatment can be recommended only after additional 
studiess have shown a beneficial effect on outcome; 2) patients with normal 
consciousnesss on admission are ideal candidates for early surgery or 
endovascularr treatment to prevent rebleeding. 
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