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CASE REPORT

Ischemic stroke in a patient with tuberculous meningitis
and HIV infection
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ABSTRACT

Tuberculous meningitis (TBM) is a devastating disease. TBM occurs more commonly in HIV infected patients. The in-
fluence of HIV co-infection on clinical manifestations and outcome of TBM is not well defined. Yet, some differences have
been observed and stroke has been recorded to occur more frequently. This case reports on an HIV infected female with
lung, meningeal tuberculosis and stroke due to a cortical sub-cortical ischemic lesion. This case argues that tuberculosis
must be considered as the etiology of a stroke especially during HIV infection.

Miliary tuberculosis is a hematogenous dissemination of Mycobacterium Tuberculosis which involves especially lungs,
central nervous system and lymph node. An acute cerebrovascular event may occur in the course of an underlying disease,
and the infection may be the etiological cause of cerebral infarction when associated with other underlying infectious con-
ditions.TBM must be included in the differential diagnosis of HIV infected patients with stroke and TBM treatment needs
be started as soon as possible before the onset of vasculopathy.
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RESUME

La méningite tuberculeuse (TBM) est une maladie dévastatrice. La TBM survient plus fréquemment chez les patients infec-
tés par le VIH. L'influence de la co-infection par le VIH sur les manifestations cliniques et l'issue du TBM n'est pas bien
définie. Pourtant, certaines différences ont été observées et les accidents vasculaires cérébraux sont plus fréquents. Nous
rapportons le cas d'une patiente infectée par le VIH et présentant d'une tuberculose pulmonaire et méningée compliqué
d’un accident vasculaire cérébral ischémique corticale sous-corticale. Ce cas argumente que la tuberculose doit étre évo-
quée comme étiologie d’un AVCI, surtout lors d’une infection au VIH.

La tuberculose miliaire est une dissémination hématogene de Mycobacterium Tuberculosis qui touche notamment les pou-
mons, le systéme nerveux central et les ganglions lymphatiques. Un événement vasculaire cérébral aigu peut survenir au
cours d'une maladie sous-jacente et I'infection peut étre la cause étiologique d'un infarctus cérébral lorsqu'elle est associée a
d'autres affections infectieuses sous-jacentes. Le TBM doit étre inclus dans le diagnostic différentiel des patients infectés
par le VIH ayant subi un accident vasculaire cérébral et un traitement par TBM. doit étre débuté le plus t6t possible avant
I'apparition de la vasculopathie.
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INTRODUCTION

Tuberculosis (TB) is a pressing global health challenge
with profound implications for public health, society,
and economies [1] According to World Health Organi-
zation (WHO) data, tuberculosis represents one of the
top 10 global causes of mortality. In 2016, 10.4 million
people became ill with tuberculosis and 1.7 million
died because of it [2].

Tuberculosis is often thought of as an infectious di-
sease with progressive pulmonary involvement
(pulmonary tuberculosis), it can possibly affect any
organ system (extrapulmonary tuberculosis).

Extrapulmonary tuberculosis at the level of the central
nervous system is the most devastating and deadly
form of tuberculosis. This presentation represents ap-
proximately 1% of the total cases of tuberculosis and 6
-10% of the extrapulmonary forms in immunocompe-
tent patients [3]. For this reason, tuberculosis at the
brain level represents a significant challenge at the
time of diagnosis.

Meningitis (TBM) is the most frequent presentation of
CNS TB, with its most serious consequence being brain
infarction [4]. Most TBM associated brain infarcts are
multiple, bilateral, symmetric, located in the basal gan-
glia, anterior thalamus, anterior limb and the genu of
internal capsule [5,6]. Cortical, sub-cortical white mat-
ter, brainstem and hindbrain involvement are less
common, except in cases prolonged by TB treatment
and HIV co-infection [5,7].

Interestingly, ischemic stroke has been reported more
frequently in a cohort of patients with a diagnosis of
TB not involving CNS over 3 years of follow up, indi-
cating that TB and not only TBM is a potential risk fac-
tor for stroke [8]. Our case report describes a HIV co-
infected female who developed stroke due to TBM se-
condary vasculopathy with brain infarction of the an-
terior cerebral artery.

CASE REPORT

A 45-year-old women with HIV infection was ad-
mitted to a hospital complaining of fever and cough
and dyspnea which began a week prior. On admission:
patient was conscious, polypnea FR 26 cycles/min,
tachycardic 125 pbm , SaO2 88%. Pulmonary ausculta-
tion found bilateral crackling sounds. The erythrocyte
sedimentation rate (ESR) 75 mm 1st hour, hemoglobin
11,5 white blood cells 5500 mm3, neutrophils 75 %
lymphocytes 19 % coagulation liver and renal functio-
nal tests were normal. A chest radiograph depicted
micronodular shadowing consistent with miliary TB.
(Figure 1) A bronchoscopy did not show lesions. Bron-
co-alveolar lavage (BAL) fluid was negative for acid
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fast bacilli (AFB) and M. tuberculosis complex strand
displacement amplification (SDA) was non-reactive.
Culture subsequently identified multisusceptible
Mycobacterium tuberculosis.

FIGURE 1. Chest x-ray showing multiple, diffuse, bilate-
ral and symmetrical micronodular opacities reflecting
hematogenous diffusion: Miliary Tuberculosis.

On the same day, in the absence of neurologic symp-
toms, cerebrospinal fluid (CSF) was examined. Ana-
lysis of cerebrospinal fluid showed: glucose CSF 0,25
g/dL dl (blood glucose 0,93 g/dL), white cells 150/
mm3 and proteins 3,51g/dL. GeneXpert was posi-
tive in sputum and cerebrospinal fluid. The dia-
gnosis of miliary tuberculosis with meningitis was
established. Antituberculosis treatment Rifampicin
600 mg/ day, Isoniazid 300 mg/day, ethambutol
1200 mg/ day and pyrazinamide 1500 mg/day was
started. It was associated with corticosteroids
(dexamethasone 4 mg) and oxygen. Six days later,
the patient presents hemiparesis in right side, weak-
ness and dysarthria.. A brain CT depicted a left fron-
tal cortical sub-cortical post ischemic high density
lesion. Magnetic resonance (MRI) and angio-MRI
(Figure 2) also depicted recent ischemic cortical sub-
cortical lesion without hemorrhagic transformation,
absence of flow through the left anterior cerebral
artery. Thus, the patient was diagnosed with TBM
complicated with stroke.

(A)
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(B)

(D)

FIGURE 2. A,B- MRI diffusion weighted images (DWI):
reduced diffusion consistent with recent ischemia in the
territory of the left anterior cerebral artery.

C- MRI fluid attenuated inversion recovery (Flair) showed
hypertense lesion in the territory of the left anterior cere-
bral.

D- MRI Apparent diffusion coefficient (ADC) showed re-
duced ADC consistent with recent ischemia.
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DISCUSSION

Miliary tuberculosis is a hematogenous dissemi-
nation of Mycobacterium Tuberculosis which in-
volves especially lungs, central nervous system and
lymph node.

Among the different presentations of disseminated
tuberculosis, meningeal tuberculosis is the most in-
frequent clinical form. Particular clinical features are
not characteristic,c making it extremely difficult to
identify and complete a timely diagnosis. Such diffi-
culties are intrinsically associated with increased
morbidity and mortality in those who suffer from it
[9] as was the case presented here. Our patient pre-
sented with brain and pulmonary tuberculosis, with
cerebral stroke.

Central nervous system tuberculosis (CNS TB) is
associated with high mortality, it can occur in 1% to
5% of all patients with TB and 10% of those with
AIDS-related TB [10].

Active TB disease can enhance HIV replication and
consequently accelerate the destruction of CD4 T
lymphocytes and the course of HIV infection [11] . On
admission, only fever, which had been present for 7
days, as well as cough for the past two day were the
only clinical manifestations. Chest radiograph sug-
gested miliary TB. This diagnosis was confirmed
when multi susceptible M. tuberculosis was identi-
fied in respiratory secretion. On clinical findings, the
patient was immediately administered anti-TB the-
rapy which resulted being effective, based on succes-
sive susceptibility test results. The same day, in the
absence of neurologic manifestations, CSF was exa-
mined evidencing features consistent with probable
tuberculous meningitis: pleiocytosis, white cell count
150 cell mm3 , increased protein level and low glu-
cose concentration [12].

The actual mechanisms contributing to the associa-
tion between tuberculosis and stroke are not fully
understood. Infections by Mycobacterium tuberculo-
sis lead to the activation of a persistent inflammatory
response that starts a cascade of cytokines and
chemokines [13] Inflammatory response has been es-
tablished to be of pathogenic relevance in the link
between infection and atherosclerosis, and it may
relate to endothelial dysfunction inflicted by bacte-
rial endotoxins and the action of cytokines [14]. In-
creased C-reactive protein, a marker of systemic in-
flammation accompanying active tuberculosis, may
also be associated with atherosclerosis and could
lead to cardiovascular events [15]. Another
mechanism that links infection with atherosclerosis
may be the induction of autoimmunity through
antibodies.
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Infections may also cause fever, dehydration, altered
coagulation and fibrinolysis balance, and platelet acti-
vation, all of which increase the risk of stroke [16].
Moreover, recent respiratory tract infections increase
the risk for cardioembolic and large-vessel athe-
rothromboembolic stroke subtypes, and pulmonary
tuberculosis may increase the stroke risk mediated by
secondary respiratory tract infections [17].

As human immunodeficiency virus emerges as a key
factor undermining global tuberculosis control, coin-
fection with M tuberculosis may increase the infectious
burden, augmenting the risk of stroke fostered by tu-
berculosis [18]. In our case it was not a contraindication
for the administration of aspirin.

Cerebrospinal fluid examination is the cornerstone of
TBM diagnosis and the gold standard is the identifica-
tion of M. tuberculosis in the CSF [19,21].
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CONCLUSION

Miliary tuberculosis is a hematogenous dissemi-
nation of Mycobacterium Tuberculosis which in-
volves especially lungs, central nervous system and
lymph node. An acute cerebrovascular event may
occur in the course of an underlying disease, and the
infection may be the etiological cause of cerebral in-
farction when associated with other underlying in-
fectious conditions.TBM must be included in the dif-
ferential diagnosis of HIV infected patients with
stroke and TBM treatment needs be started as soon
as possible before the onset of vasculopathy.
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