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ABSTRACT

A recent Vietnamese trial has suggested that the addition of aspirin to the anti-tuberculosis drug regimen improves the outcome of patients with
tuberculous meningitis. In TBM, stroke has been reported in up to 60% of the patients and is associated with a poor outcome. Addition of aspirin
leads to a significant reduction in the risk of new infarctions among patients with tuberculous meningitis.
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Introduction

Aspirin is an anti-inflammatory drug that inhibits the activity of
cyclooxygenases [1]. Itis the cornerstone of antiplatelet therapy for the
secondary prevention of ischemic stroke [2]. However, its role in the
prevention or management of stroke in tuberculous meningitis is
unclear. A recent Vietnamese trial has suggested that the addition of
aspirin to the anti-tuberculosis drug regimen improves the outcome of
patients with tuberculous meningitis. However, the addition of aspirin
showed no significant benefits in terms of reduction in mortality or
prevention of new infarctions [3].

Tubercular Meningitis (TBM)

The worldwide prevalence of tuberculosis is 159 per 100,000
population, and 35% of these patients reside in China and India. The
prevalence of tuberculosis in India is 211/100,000 population, which
amounts to approximately 2,532,000 patients in India [4]. Ten percent
of extra pulmonary tuberculosis involves the central nervous system
(CNS), which has a higher mortality and morbidity. The clinical
manifestations of tuberculous meningitis (TBM) are attributable to
diverse pathological changes such as meningitis, encephalitis,
hydrocephalus, tuberculoma, infarction, and arachnoiditis occurring at
different time points in isolation or in various combinations. The
treatment of central nervous system (CNS) tuberculosis is challenging
and is compounded by limited CNS penetration of antituberculous
drugs, paradoxical worsening, infarction, hydrocephalus, and above
all, emerging drug resistance [5-8].

Tuberculous meningitis (TBM) is the most severe manifestation of
tuberculosis and is associated with exudates, tuberculoma,
hydrocephalus and stroke. Small and medium size intracranial vessels
are usually affected. Penetrating vessels develop endarteritis whereas
vessels surrounded by exudates develop periarteritis which later may
produce panarteritis [9,10]. Vasculitis in TBM has been reported in
41% inan autopsy study [11].

Stroke in TBM

In TBM, stroke has been reported in up to 60% of the patients and is
associated with a poor outcome [7]. The mortality is about 3 times
higher in TBM patients with stroke compared to those without [12].
Therefore, prevention of ischemic stroke is great important to TBM
patients. However, risk factors of stroke were not fully understood in
TBM patients, especially in those young adults.

The most common vulnerable brain region is basal ganglia which has
been described as 'tubercular zone'. It is comprised of head of the
caudate nucleus, anteriomedial thalami and anterior limb and genu of
internal capsule. In a study involving 122 TBM patients, 55 patients
had stroke and 54% strokes were located in basal ganglia [13]. Another
study had similar results with 49% of infarctions in basal ganglia [14].
Zhang et al found in their study, 50% of patients had stroke located in
basal ganglia, which is consistent with previous studies. Strokes in
'tubercular zone' may be associated with basilar exudates. Dense

fibrinocellular exudates may wrap middle cerebral trunks and their
penetrating branches, which may contribute to vasculitis and cause
strokes in 'tubercular zone' [15]. About a quarter of young adults with
TBM have acute ischemic stroke which may be related with poor
clinical outcome. Age, CSF white blood cell and basal meningeal
enhancement can predict the occurrence of acute ischemic stroke in
young adults with TBM [15].

Antiplatelet Therapy in TBM

Despite adequate treatment using anti-tuberculosis drugs and
adjunctive corticosteroids, morbidity and mortality in patients with
tuberculous meningitis remain high. Host-directed therapies,
including nonsteroidal anti-inflammatory drugs such as aspirin, can be
beneficial in the management of tuberculosis [ 16].

In the primary prevention of cardiovascular diseases, aspirin reduces
deaths, ischemic strokes, and myocardial infarction [17]. However, we
found no benefit of aspirin in reducing mortality among patients with
tuberculous meningitis. Aspirin is commonly prescribed in two doses.
The low doses of aspirin (75150 mg) inhibit platelet aggregation and
can prevent ischemic cerebrovascular diseases [18]. In contrast, the
high doses of aspirin (>150 mg) have anti-inflammatory effects
through the inhibition of pro-inflammatory prostaglandins and
thromboxane A2 [19].

Notably, the addition of aspirin leads to a significant reduction in the
risk of new infarctions among patients with tuberculous meningitis.
The pooled analysis revealed that approximately 15% patients
developed new infarctions in the aspirin arm compared with
approximately 32% patients in the control arm. Thus, the addition of
aspirin led to approximately 17% absolute risk reduction in the
occurrence of new infarctions. This is equal to a number needed to treat
approximately six patients, indicating that approximately six patients
with tuberculous meningitis need to be treated with adjunctive aspirin
to prevent the occurrence of one new infarction [16].

Aspirin use was not associated with a significant increase in adverse
effects, such as allergic reactions and gastrointestinal, hepatic, cardiac,
or respiratory events. No significant increase was noted in
gastrointestinal or intracranial bleeding in the aspirin arm compared
with that in the control arm. These estimates were available from a
single trial only as the other trials did not provide a detailed breakup of
adverse events. However, the safety of high-dose aspirin appears to be
established to a considerable extent [3].

Conclusion

*  The mostcommon vulnerable brain region in TBM is basal ganglia
which has been described as 'tubercular zone'.

e Aspirin reduces the risk of new infarctions in patients with
tuberculous meningitis but does not alter the risk of death.
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