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Case Report

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 influence 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 study reports on an HIV infected Caucasian female with lung, meningeal tuberculosis and
stroke due to a cortical sub-cortical ischemic lesion.
TBM was documented in the absence of neurologic symptoms. At the same time, miliary lung TB
caused by multi-susceptible Mycobacterium tuberculosis was diagnosed. Anti-TB therapy consisting
of a combination of four drugs was administered. The patient improved and was discharged five
weeks later.
In conclusion, TBM and multiple underling pathologies including HIV infection, as well as other
risk factors can lead to a greater risk of stroke. Moreover, drug interactions and their side effects
add levels of complexity. 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.

Introduction. Central Nervous System (CNS) disease
due to Mycobacterium tuberculosis accounts for 1-10%
of all tuberculosis (TB) cases,1 mostly affecting
children1 and HIV infected persons.1 Foreign born
persons are also more represented.1 Meningitis (TBM)
is the most frequent presentation of CNS TB, with its
most serious consequence being brain infarction.1 Most

TBM associated brain infarcts are multiple, bilateral,
symmetric, located in the basal ganglia, anterior
thalamus, anterior limb and the genu of internal
capsule.2,3 Cortical, sub-cortical white matter,
brainstem and hindbrain involvement are less common,
except in cases prolonged by TB treatment and HIV
co-infection.2-6 Stroke in TBM can be ischemic or
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hemorrhagic7 and secondary to vasculitis or intimal
proliferation or both, with or without thrombosis or
spasms. Aneurismal dilatation, ruptured mycotic
aneurism, granulomatous septic embolism and arteries
being strangulated by inflammatory exudates have also
been noted.2,3 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, indicating that TB and not only TBM is a
potential risk factor for stroke.8 Moreover, tuberculous
vasculopathy has been described to occur in any organ
affected by tuberculosis.3

Our case report describes a HIV co-infected
Caucasian female who developed stroke due to TBM
secondary vasculopathy with brain infarction of the
middle cerebral artery.

Case presentation. A 45 year old Caucasian female
with HIV infection, CDC-A3 and HCV, genotype 1b
co-infection, Child-Pugh score 5, non-active IV drug
habit, on 35 mg day of methadone, smoking habit of 20
cigarettes per day, nutritional disorder that had led
recently to a loss of weight >10 kilos and on HIV
treatment including tenofovir/emtricitabina and
lopinavir/ritonavir was admitted to a local hospital
complaining of fever which began a week prior as well
as cough over the last 2 days. The patient was taking
levofloxacin 500 mg day during the last week. Three
months before admission immune-viral assays resulted
being: HIV-RNA 71 copies ml, CD4 T 144 mm3.
HCV-RNA resulted 780.000 copies ml. On admission,
the liver was 5 cm below the costal margin, the
erythrocyte sedimentation rate (ERS) was 78 mm 1°
hour, hemoglobin 10.8 mg dl, white blood cells 4400
mm3, neutrophils 79.6%, coagulation, liver and renal
functional tests were normal. A chest radiograph
depicted micro nodular shadowing consistent with
miliary TB. This finding was confirmed with a chest
computed tomography (CT). A bronchoscopy did not
show lesions. Bronco-alveolar lavage (BAL) fluid was
negative for acid fast bacilli (AFB) and M. tuberculosis
complex strand displacement amplification (SDA) was
non-reactive. Culture subsequently identified multi-
susceptible Mycobacterium tuberculosis. On the same
day, in the absence of neurologic symptoms,
cerebrospinal fluid (CSF) was examined leading to the
diagnosis of a probable TB meningitis:9,10 glucose CSF
25 mg dl (blood glucose 99 mg dl), white cells 150
mm3 and proteins 273 mg dl, Ziehl-Neelsen (ZN), SDA
and culture for M. tuberculosis resulted negative. CSF
cultures for bacteria and fungi were also negative.
Latex agglutination test for Cryptococcus resulted
negative both on CSF and blood. Isoniazid 300 mg day,
ethambutol 1200 mg day, pyrazinamide 1500 mg day,
rifabutin 150 mg day11 and dexamethasone 4 mg11,12

per day were added to anti-retroviral therapy and
levofloxacin. Four days later, the patient developed a
right side stroke. A brain CT depicted a left frontal
parietal cortical sub-cortical post ischemic high density
lesion.

On admission to our Infectious Disease Clinic
(IDC), 72 hours later, the patient was aphasic with right
hemiplegia (Glasgow coma score non-applicable).
Tuberculosis skin (TST) and γ-interferon assay (IGRA) 
tests resulted negative. The repeated CD4 T cells count
showed 72 cells mm3. The rapid plasma reagin
treponemal test for syphilis was negative. Ultrasound
of carotid arteries, EKG, trans-thoracic heart
ultrasound, antinuclear antibodies, anti neutrophil
cytoplasm antibodies, lupus anticoagulant factor and
factor V Leiden were negative. Protein S, protein C,
anti-thrombin III, homocysteine values were in the
normal ranges. A repeated brain CT confirmed the
fronto-parietal cortical sub-cortical ischemic lesion
with minimal hemorrhagic transformation. Magnetic
resonance (MRI) and angio-MRI (Figure 1) also
depicted recent ischemic cortical sub-cortical lesion
with minimal hemorrhagic transformation, absence of
flow through the left middle cerebral artery and
thickening as well as contrast enhancement on the left
Sylvian fissure surrounding the artery. Thus, the patient
was diagnosed with TBM complicated with

Figure 1. a) MRI fluid attenuated inversion recovery (FLAIR):
temporal-parietal left side cortical sub-cortical hyper intense lesion;
b) MRI diffusion weighted images (DWI): reduced diffusion
consistent with recent ischemia; c) angio MRI: absence of flow
through the left middle cerebral artery (arrow), d and e) thickening
and contrast enhancement on the left Sylvian fissure surrounding
the cerebral artery.
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stroke.2-6 The patient continued with
tenofovir/emtricitabine and lopinavir/ritonavir plus
isoniazid 300 mg day, ethambutol 1200 mg day,
pyrazinamide 1500 mg day and rifabutin 150 mg day11

plus meropenem for the first 7 days, whereas
corticosteroids and levofloxacin were suspended.
Moreover, due to the presence of multiple risk factors
for stroke and the absence of an absolute
contraindication, aspirin100 mg day was administered.
This was done despite the radiological findings
evidenced microbleeds in the ischemic lesion. A
percutaneus gastrostomy was performed as a nasal
gastric tube was not tolerated. General and neurologic
conditions improved while on anti-TB, anti-HIV and
aspirin treatments. Two weeks later, CFS findings also
improved: glucose 41 mg dl (blood glucose 93 mg dl),
white cells 32 mm3, all lymphocytes, and proteins 174
mg dl, microscopic and culture for M. tuberculosis,
bacteria and fungi were negative. Latex agglutination
test for Cryptococcus test resulted once again negative.
Real time polymerase reaction (PCR) for Toxoplasma
gondii, Human poliomavirus JC-V, Herpes simplex
virus type I and type II, Herpes virus type 8, Varicella
Zoster virus, Cytomegalovirus resulted negative on
CSF. The test for Cytomegalovirus antigen pp65
(Indirect Immunofluorescence, anti-CMV pp-UL83,
Argene, Verniolle, France) in blood was also reported
being negative.

Five weeks later, the patient was transferred to
another hospital where the prescribed treatments and
rehabilitation were continued with further
improvement.

Discussion. The patient reported had several risk
factors for TB which included HIV infection1-6

nutritional disorder with a recent weight loss of over 10
kilos, past drug addiction and cigarette habit.1 CD4 T
lymphocytes <200 mm3 were a further risk factor for
extra-pulmonary TB.5,6 Active TB disease can enhance
HIV replication and consequently accelerate the
destruction of CD4 T lymphocytes and the course of
HIV infection.5 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 suggested miliary TB. This diagnosis was
confirmed when multi susceptible M. tuberculosis was
identified in respiratory secretion. On clinical findings,
the patient was immediately administered anti-TB
therapy which resulted being effective, based on
successive susceptibility test results. The same day, in
the absence of neurologic manifestations, CSF was
examined evidencing features consistent with probable
tuberculous meningitis: pleiocytosis, white cell count
150 cell mm3, increased protein level and low glucose
concentration plus negative results for bacteria, fungi

and virus.11

TBM is sub-acute disease and its symptoms are
usually present for several days prior to diagnosis.
After a period of non-specific signs, such as low grade
fever, malaise, headache, dizziness, vomiting or
personality changes which can last several weeks,
patients can develop more severe headache, altered
mental status, stroke, hydrocephalus and cranial nerve
deficit.10 It has been reported that the risk of TBM is
greater in HIV infected patients with TB.5,6,9,10,13 Fever,
severe impaired cognition, focal signs, seizures,
lympho-adenopathy and other concomitant TB
localizations are more often observed among HIV
positive patients with TBM.3,5,10,13,14 Patients with HIV
co-infection and with lower CD4 T cell counts more
likely atypically present with more subtle and less
specific neurologic manifestations.5 The level of
immune compromise can also cause differences in
neurological imaging and pathology findings with
lower levels of inflammatory reaction, reduced
exudates and basal meningeal enhancement, less
frequent hydrocephalus and higher bacterial counts.5

Brain infarction has been reported more commonly in
HIV co-infected patients with TBM.15 These lesions of
vascular origin, which more often occur in HIV
infected patients, tend to be localized in the cortical,
sub-cortical white matter, brainstem and hindbrain2-7,15

but do not seem to correlate with the severity of
inflammation.3 It has been hypothesized that M.
tuberculosis itself can be vasculotoxic or that HIV
rather than TB mediated vascular damage can also be
the cause.3 Several studies have reported on an
increased risk of stroke in HIV infected patients. 16-18

Moreover, in our patient, other factors for stroke were
present: cigarette smoking, past drug addiction19 and
compensated chronic HCV infection.20 These all may
have contributed to the development of cerebral
vascular disease, nevertheless, the more likely
diagnosis was TB secondary vasculopathy given that
the patient was HIV co-infected with a low CD4+T
lymphocyte count, miliary TB, CSF abnormalities with
negative results for other microorganisms and brain
radiologic findings congruent with those of tuberculous
meningitis.1-9,21-24 Both CT and angio-MRI detected the
ischemic lesion,1,3 and diffusion weighted images
(DWI) allowed to define the timing of the lesion.23

Hemorrhagic transformation has also reported in
patients with TBM.3,7,23 In our case it was not a
contraindication for the administration of aspirin. MRI
showed gadolinium enhancement of the left Sylvian
fissure surrounding the middle cerebral artery.1,3

Cerebrospinal fluid examination is the cornerstone of
TBM diagnosis and the gold standard is the
identification of M. tuberculosis in the CSF.1,5,9-11 The
latter of these two requires considerable amount of
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time but anti-TB treatment needs to be started as soon
as possible. Being so, most cases are treated before and
or without microbiological diagnosis.1-3,5-6,9-11

The value of anti-inflammatory treatment with
corticosteroids9-11 in preventing infarction in TBM is
controversial and the role on anti-TB therapy on the
development of stroke is also not well defined.3,20

Misra et al. in a prospective, randomized study, in
2010, reported a reduction rate of stroke and mortality
in a subgroup of patients with TBM randomized to
receive 150 mg of aspirin daily.24 Our patient was
admitted in 2009, before the study by Misra. Aspirin

was prescribed because the patient had several other
risk factors for stroke and the microbleeding was not a
contraindication to the administration of aspirin.
In conclusion, TBM and multiple underling pathologies
including HIV infection, as well as other risk factors
can lead to a greater risk of stroke. Moreover, drug
interactions and their side effects add levels of
complexity. 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.

References:

1. Rock RB, Olin M, Baker CA, Molitor TW, Peterson PK. Central
nervous system tuberculosis and clinical aspects. Clin Microbiol
Rev. 2008; 21: 243-261. http://dx.doi.org/10.1128/CMR.00042-
07 PMid:18400795 PMCid:2292571

2. Misra UK, Kalita J, Maurya PK. Stroke in tuberculous
meningitis. J Neurol Sci. 2011; 303: 22-30.
http://dx.doi.org/10.1016/j.jns.2010.12.015 PMid:21272895

3. Lammie GA, Hewlett RH, Schoeman JF, Donald PR.
Tuberculous cerebrovascular disease. A review. J Infect. 2009;
59: 156-166. http://dx.doi.org/10.1016/j.jinf.2009.07.012
PMid:19635500

4. Katrak SM, Shembalkar PK, Bijwe SR, Bhandarkar LD. The
clinical, radiological and pathological profile of tuberculosis
meningitis in patients with and without human
immunodeficiency virus infection. J Neurol Sci. 2000; 181: 118-
126. http://dx.doi.org/10.1016/S0022-510X(00)00440-8

5. Garg RK, Sinha MK. Tuberculous meningitis in patients infected
with human immunodeficiency virus. J Neurol. 2011; 258: 3-13.
http://dx.doi.org/10.1007/s00415-010-5744-8 PMid:20848123

6. Vinnard C, Macgregor RR. Tuberculous meningitis in HIV-
infected individuals. Curr HIV/AIDS Rep. 2009; 6 (3): 139-145.
http://dx.doi.org/10.1007/s11904-009-0019-7

7. Kalita J, Misra KU, Nair PP. Predictors of stroke and its
significance in the outcome of tuberculous meningitis. J Stroke
Cerebrovascul Dis. 2009; 18 (4): 251-258
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2008.11.007
PMid:19560677

8. Sheu J-J, Chiou H-Y, Kang J-H, Chen Y-H, Lin H-C.
Tubeculosis and risk of ischemic stroke. A 3 year follow-up
study. Stroke. 2010; 41: 244-249.
http://dx.doi.org/10.1161/STROKEAHA.109.567735
PMid:20035070

9. Marais S, Thwaites G, Schoeman JF, Misra UK, Prasad K,
Donald P, Wilkinson RJ, Marais BJ. Tuberculous meningitis: a
uniform case definition for use in clinical research. Lancet. 2010;
10: 803-812.

10. Garg RK. Tuberculous meningitis. Acta Neurol Scand 2010;
122: 75-90. PMid:20055767

11. Thwaites GE, Fisher M, Hemingway C, Scott G, Solomon T,
Innes J. British infection society guidelines for diagnosis and
treatment of tuberculosis of the central nervous system in adults
and children. J Infect. 2009; 59: 167-187.
http://dx.doi.org/10.1016/j.jinf.2009.06.011 PMid:19643501

12. Thwaites GE, Bang ND, Dung NH, Quy HT, Oanh DTT, Thoa
NTC, Hien NQ, Thuc NT, Hai NN, Ngoc Lan NT, Ngoc Lan N,
Hong Duc N, Tuan VN, Hiep CH, Chau Hong TT, Mai PP, Thi
Dung N, Stepniewska K, White NJ, Hien TT, Farra JJ.
Dexamethasone for the treatment of tuberculous meningitis in
adolescent and adults. New Engl J Med. 2004; 351: 1741-1751.
http://dx.doi.org/10.1056/NEJMoa040573 PMid:15496623

13. Berenguer J, Moreno S, Laguna F, Vicente T, Adrados M,
Ortega A, Gonzalez-LaHoz J, Bouza E. Tuberculosis meningitis
in patients with the human immunodeficiency virus. New Engl J
Med. 1992; 326 (10), 668-672.
http://dx.doi.org/10.1056/NEJM199203053261004
PMid:1346547

14. Thwaites GE, Bang ND, Dung NH, Quy HT, Oanh DTT, Thoa
NTC, Hien NQ, Thuc NT, Hai NN, Lan NTN, Lan NN, Duc NH,
Tuan VN, Hiep CH, Chau TTH, Mai PP, Dung NT, Stepniewska
K, Simmons CP, White NJ, Hien TT, Farrar JJ. The influence of
HIV on clinical presentation, response to treatment, and outcome
in adults with tuberculosis meningitis. J Infect Dis. 2005; 192:
2134-2141. http://dx.doi.org/10.1086/498220 PMid:16288379

15. Schutte CM. Clinical, cerebrospinal fluid and pathological
findings and outcome in HIV-positive and HIV-negative patients
with tuberculous meningitis. Infect. 2001; 29 (4): 213-217.
http://dx.doi.org/10.1007/s15010-001-1198-3

16. Qureshi AI, Janssen RS, Karon JM, Weissman JP, Akbar MS,
Safdar K, Frankel MR. Human immunodeficiency virus
infection and stroke in young patients. Arch Neurol. 1997; 54:
1150-1153.
http://dx.doi.org/10.1001/archneur.1997.00550210078016
PMid:9311359

17. Connor MD, Lammie JE, Warlov CP, Simmonds P, Brettle RD.
Cerebral infarction in adults aids patients: observations from the
Edinborgh HIV autopsy cohort. Stroke. 2000; 31: 2117-2126.
http://dx.doi.org/10.1161/01.STR.31.9.2117 PMid:10978040

18. Sen S, Rabinstein AA, Elkind MSV, Powers WJ. Recent
developments regarding Human Immunodeficiency Virus
Infection and Stroke. Cerebrovasc Dis. 2012; 33: 209-218.
http://dx.doi.org/10.1159/000335300 PMid:22261608

19. Esse K, Fossati-Bellani M, Traylor A, Martin-Schild S.
Epidemic of illicit drug use, mechanism of action/addition and
stroke as a health hazard. Brain Behav. 2011; 1 (1): 44-54.
http://dx.doi.org/10.1002/brb3.7 PMid:22398980
PMCid:3217673

20. E Lee M-H, Yang H-I, Wang C-H, Jen C-L, Yeh S-H, Liu C-J,
You S-L, Chen WJ, Chen C-J. Hepatits C virus infection and
increased risk of cerebrovascular diseases. Stroke. 2010; 41:
2894-2900.
http://dx.doi.org/10.1161/STROKEAHA.110.598136
PMid:20966408

21. Anuradha HK, Garg RK, Agarwal A, Sinha MK, Verma R,
Singh MK, Shulka R. Predictors of stroke in patients of
tuberculous meningitis and its effect on the outcome. Q J of
Med. 2010; 103: 671-678.
http://dx.doi.org/10.1093/qjmed/hcq103 PMid:20587540

22. Misra UK, Kalita J, Nair PP. Role of aspirin in tuberculous
meningitis: a randomized open label placebo. J Neurol Sci. 2010;
293: 12-17. http://dx.doi.org/10.1016/j.jns.2010.03.025
PMid:20421121

23. Singh B, Garg RK, Singh MK, Verma R, Malhotra HS, Jain A,
Singh R, Kohli N, Phadke RV, Shukla R, Parihar A. Computed
tomography angiography in patients with tuberculous meningitis.
J Infect. 2012; 64: 565-572.
http://dx.doi.org/10.1016/j.jinf.2012.03.015 PMid:22446495

24. Shukla R, Abbas A, Kumar P, Gupta RK, Jha S, Prasad KN.
Evaluation of cerebral infarction in tuberculous meningitis by
diffusion weighted imaging. J Infect. 2008; 57: 298-306.
http://dx.doi.org/10.1016/j.jinf.2008.07.012 PMid:18760486


