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INTRODUCTION 

After an episode of subarachnoid hemorrhage (SAH), 

there is around 10% risk of developing seizures.1,2 The 

etiopathogenesis may be linked to decreased oxygenation 

of brain due to increase in intra-cranial pressure.3 So there 

is a routine practice to use anti-epileptic drugs (AED) as a 

prophylactic measure to avoid seizure occurrence. Some 

researchers have linked increase in blood brain barrier 

(BBB) permeability also to the development of 

ischaemia.4,5 There is no consensus till date on the 

etiopathogenesis due to which no established guidelines 

are present for the management of such patients. In this 

review, we would be reviewing the effect and changes of 

blood brain barrier permeability in subarachnoid 

hemorrhage with regard to the present knowledge 

available and how it could be utilized to open arenas for 

future research for the rationalization of therapy for such 

patients. 

SUBARACHNOID HEMORRHAGE 

Experiments in animals have confirmed the genesis of 

hyperexcitability and epilepsy with the disruption of blood 

brain barrier.6-9 These injuries can lead to disturbance in 

ubiquitin-proteasome pathway. Alterations in such 

molecular transduction pathways can lead to degradation 

of the extracellular matrix and hence disrupted blood brain 

barrier.10 These are henceforth linked to delayed cerebral 

ischemia and poor prognosis.11 This has also been 

supported by clinical trials.12 

Li et al in 2015 have tried to explore the molecular 

mechanisms underlying changes in blood brain barrier 

permeability and acute injury to the brain after an episode 

of SAH.13 He concluded the opening of tight junctions post 

SAH lead to increased BBB permeability which showed 

peaks at 3 hours and 72 hours after the hemorrhage. There 

was down regulation of the Occludin and Zo-1 expression 

and hence it was established that Akt/FOXO signaling 
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ABSTRACT 

There is around 10% risk of developing seizures in post subarachnoid hemorrhage (SAH) period. This is considered to 

be linked to decreased oxygenation of brain due to increase in intra-cranial pressure obviating use of anti-epileptic drugs 

(AED) as a prophylactic measure. This review was done to study the effect and changes of blood brain barrier 

permeability in subarachnoid hemorrhage with regard to the present knowledge available and how it could be utilized 

to open arenas for future research for the rationalization of therapy for such patients. There is no consensus till date on 

the etiopathogenesis due to which no established guidelines are present for the management of such patients. It is safer 

to approach the patient on a case by case basis and assess whether to give prophylaxis or not based on the risk of 

development of seizures and adverse event profile of drugs. Also, there is a need to conduct prospective studies in this 

arena so as to get some meaningful interpretations which could be of some use to the future therapeutic guidelines. 
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pathway may be linked to regulation of tight junction 

opening and also the BBB permeability in the initial phase 

of SAH. 

Germano et al in 2000 have also established that there is a 

correlation between increase in BBB permeability with 

delayed cerebral ischemia and worse prognosis. This study 

also provided a quantitative description of the temporal 

progression and recovery of BBB dysfunction after SAH.14  

It has been seen that the incidence of seizures in post-SAH 

patients is almost around 26%. Based on the onset, these 

have been classified as: immediate (<1 day), early onset (1 

day to one week) and late onset (>1 week). Late onset has 

been seen in only 3-7% cases. So there is greater need for 

seizure prophylaxis in the early period. The advocates of 

beginning seizure prophylactic therapy justify it by saying 

seizure occurrences lead to greater risk of neurologic 

injuries, longer duration of hospital stays, increased 

treatment cost, diminished recovery etc. So there is a 

practice to start anti-epileptic drugs in these patients of 

SAH. This accounts to almost 65% patients who are put on 

these AEDs. In a survey in 2015 in the United States, 52% 

physicians of big academic centers recommend to give 

AED as a prophylaxis for seizures in the post SAH 

period.15 

Among the various AEDs, phenytoin has been used since 

long as the primary agent. Levetiracetam is the recent drug 

becoming favourite of all. Other AEDs being tried for this 

indication include carbamazepine, valproic acid, 

phenobarbitone. But none of these is being tried as the 

primary agent to prevent seizures in the post SAH period. 

Still there is no established guideline for this issue as there 

are many adverse concerns with the use of these AEDs. 

Phenytoin causes many adverse drug reactions, requires 

TDM (therapeutic drug monitoring), and disturbed 

cognition and drug interactions due to CYP450 enzymes. 

Further, TDM is also deranged due to changes in albumin 

levels. 

On the other hand, problems with levetiracetam are also 

not few to begin with. It has been linked with increase in 

behavioral abnormalities, shorter duration may not be 

sufficient plus it has not been studied as a monotherapy in 

this subset of patients.  

Considering the adverse event profiles of all these 

therapies, there is a big lobby of physicians who do not 

routinely use AEDs for seizure prophylaxis in the SAH. 

This segment also accounts to as high as almost 40%. Their 

main sword is the adverse effect profile of AEDs. They 

also advocate that use of AEDs is associated with higher 

incidences of in-hospital complications plus drug related 

events and interactions like fever, rash, CYP interactions, 

etc. Moreover, the clinical outcome based on GCS and 

functional status on discharge is also considered to have a 

worse facet. So they give rationale against the prophylaxis 

of seizures in post SAH patients. 

To follow the middle path, it is safer to approach the 

patient on a case by case basis and assess whether to give 

prophylaxis or not based on the risk of development of 

seizures and adverse event profile of drugs. Though 

theoretically quite possible, a balance of all these 

considerations may not be easy to achieve clinically. 

CONCLUSION 

What we can analyze simply is that this issue of seizure 

prophylaxis in post SAH patients has no established 

therapeutic guidelines till date. The reason could be lack of 

literature on this topic to formulate therapeutic guidelines 

for the treatment. Almost all the studies have been 

retrospective which do not suffice. We don’t even have 

consensus on what should be the duration of this 

prophylaxis, leave aside what agent to use. Hence there is 

a dire need to conduct prospective studies in this arena so 

as to get some meaningful interpretations which could be 

of some use to the future therapeutic guidelines. 
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