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Tuberculosis meningitis in HIV positive patient.
A case report and literature review

Tuberculosis of central nervous system (CNS) is one of the most devastating forms of micobacterial infection with
high mortality. Basal meningitis accounts for about 70% of CNS tuberculosis and about 1/3 of cases have atypical
manifestations. The risk of acquiring neurotuberculosis in HIV patients is 10 times higher than in non-HIV individuals and
its related mortality exceeds 50%. In the article the case of tuberculosis meningitis in HIV positive patient with
hyperkinetic hemiballism manifestation is presented. We reviewed literature on pathogenesis of motor disorders,
update diagnostic criteria and treatment approaches of the co-infection.
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nvolvement of the central nervous system (CNS) is

known as the most devastating manifestation of
tuberculosis (TB) with high mortality [3, 5, 22, 26].
Neurotuberculosis usually caused by reactivation of
latent infection has been reported in approximately
5—15% of all extrapulmonary TB cases. While TB
meningitis is the most common form of childhood
and accounts for about 70 % of CNS tuberculosis, tu-
berculomas and spinal tuberculosis are invariably an
adult manifestation [9, 10].

Patients with TB meningitis develop typical menin-
gial symptoms including headache, fever, and stiff
neck, although these signs may be absent in the early
stages. The duration of symptoms before presenta-
tion ranges from several days to several months.
Cranial nerve impairment (most commonly lll, VI, and
VII), hemiparesis, paraparesis, and seizures are com-
mon and should raise the possibility of neurotubercu-
losis. About 1/3 of TB meningitis patients had differ-
ent atypical manifestations [4, 9].

A diagnosis of suspicious TB of CNS should trigger
a search for concomitant pulmonary disease, which
has implications for infectivity. An extraneural focus of
tuberculosis should be sought clinically and radiologi-
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cally as it may indicate safer and more accessible
sites for diagnostic samplings. Chest X-ray is sugges-
tive of active or previous pulmonary TB in approxi-
mately 50 % of cases. Cerebrospinal fluid (CSF) should
be sent for routine analyses (cell counts and differen-
tial, protein level, glucose level) and microbiologic
tests for bacteria, fungi, and micobacterii tuberculo-
sis. Pleocytosis with lymphocytic predominance, high
protein levels, and low glucose levels are the hallmark
findings in the CSF of patients with TB meningitis. [5].
Treatment of neuroturbeculosis is generally with stan-
dard quadruple therapy for 9—12 months. Knowl-
edge of the penetration across the blood-brain barrier
of the various antituberculosis agents used in central
nervous system TB treatment is important. All pa-
tients with TB meningitis may receive adjunctive cor-
ticosteroids at presentation regardless of disease
severity even for those with HIV infection. Early ventri-
culo-peritoneal shunting should be considered in
those with hydrocephalus failing medical manage-
ment [3, 10, 25, 26].

Diagnosis of TB meningitis is considered defini-
tive, if M. tuberculosis is found in CSF by CSF smear-
ing and culture or TB-PCR. According to the definition
of suspicious TB meningitis, the characteristics of tu-
berculous CSF should be found (white blood cells
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>10-10°/L [mainly lymphocytes]; protein> 40 mg/dL;
reduced ratio of CSF glucose to serum glucose
[< 0.6 mg/dL or<60 mg/dL]), and at least one of fol-
lowing findings was present: (1) hematogenous dis-
seminated pulmonary tuberculosis: tubercle bacillus
was separated from other tissues except for CSF, or
active pulmonary tuberculosis was present; (2) Imag-
ing findings: cerebral CT or MRI showed characteris-
tics of TB meningitis; (3) history of past iliness: tuber-
culosis infection or exposure to TB; (4) Diagnostic
therapy: symptoms improved significantly after anti-
TB therapy [9, 16].

The severity of TB meningitis may be determined
according to the TB meningitis grading system: grade
I equivalent to Glasgow Coma Scale (GCS) 15, indicat-
ing no focal nervous system signs; grade Il equivalent
to GCS 15, accompanied by nervous dysfunction, or
GSC 11—14; grade lll equivalent to GCS <10 [1, 9].
H. Kaur et al. showed with multivariate regression
analysis that mortality was the highest in confirmed
cases of the stage lll TB meningitis [11].

TB menigitis is seen increasingly in patients with
immunosupression or HIV [7, 17]. The risk of acquir-
ing neurotuberculosis in HIV patients is 10 times
higher than in non-HIV individuals and its related
mortality exceeds 50 %. From this view, an HIV test is
recommended with any TB diagnosis. Both multidrug-
resistant and extensively drug-resistant tuberculosis
can spread rapidly among an immunocompromised
population, with resulting high mortality rates. Move-
ment disorders could be a neurological complication
of acquired immune deficiency syndrome and some-
times represent the initial manifestation of HIV infec-
tion. Patients with HIV and movement disorders usu-
ally present with clinical features such as peripheral
neuropathy, seizures, myelopathy and dementia.
Other movement disorders diagnosed in HIV positive
patients include torsial dystonia, hemiballism, cho-
rea, myoclonus, tics, paroxysmal dyskinesias and
Parkinsonism [2, 19]. Some motor dysfunctions seen
in the setting of global cognitive and behavioral ab-
normalities has been termed the AIDS dementia com-
plex, but approximately 50 % of those individuals dy-
ing from HAD will have HIV encephalitis [24].

According to some scientists antiretroviral therapy
and antituberculosis treatment in HIV positive pa-
tients should be initiated at the same time, regardless
of CD4 cell counts [7, 13]. Some other current guide-
lines recommend starting antiretroviral treatment
within a few weeks of antituberculosis therapy for
patients with CD4 cell counts <350 cells/uL. Chal-
lenges include pill burden and patient compliance,
drug interactions, overlapping toxic effects, and im-
mune reconstitution syndrome. So important ques-
tions about the drug regimens and timing of antiretro-
viral therapy remain and ongoing trials may answer
many of these unresolved questions [23].

T. Raut et al. reported that hydrocephalus occurred
in approximately two-third of patients with tubercu-
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lous meningitis and had an unfavorable impact on the
prognosis [18]. Other predictors of unfavorable out-
come include age > 40 years, past history of tubercu-
losis, presence of basal exudates, change in con-
sciousness, and focal neurological signs [9, 13].

A case report

We present a case of a 67-year-old female patient
with arterial hypertention who was brought to the
emergency room due to abnormal posture of her
right arm and memory disorders. The duration of
symptoms was several days before presentation, but
general weakness and loss of weight were men-
tioned earlier. There was history of past tuberculosis
iliness in childhood. Family medical history was unre-
markable. In neurological status mild intelligence re-
duction with somewhat disorientation to time and
place, ataxia and hemibalism in right upper limb with
hypotonia in it were found out. The involuntary ar-
rhythmic movements of a forcible, rapid, jerky type
and of a wide range and a flinging nature most com-
monly involved the proximal parts of the right arm.
There were no headache, stiff neck and other typical
symptoms of meningitis as well as signs of cranial
nerves involvement. Muscle strength and sensation
were preserved.

Essential clinical investigations as well as urgent
cranial CT and chest X-ray were required. Cerebral CT
scan revealed multiple hypodensive lesions mostly
subcortically in both hemispheres (Fig. 1).

A chest X-ray revealed the signs of upper lobular
left-side pneumonia. Chest CT was also done in
search of lung lesions suspicious of TB and dissemi-
nated pulmonary lesions were seen (Fig. 2).

The patient had CSF taken, and the following tests
performed: total cell count, cytological classification,
detection of glucose, proteins. The patient had in-
creased CSF pressure, total count — 21 cells (80 %
lymphocytes), normal protein level (0.33 g/L) and re-
ductions in glucose (1.3 mmol/L). Ziehl-Neelsen
stain, and polymerase chain reaction for M. tubercu-
losis, M. bovis, M. africanum, M. microti were nega-
tive. Culture results for tuberculosis were not yet
available. The patient was also found HIV positive
(Alene, Profitest).

Diagnosis of TB meningitis was presumed as the
patient had clinical, biochemical and radiological fea-
tures of suspicious TB. Antimycobacterial treatment
with isoniazid, rifampin, ethambutol, streptomycin,
and pyrazinamide was started with adjunctive dexam-
etasonum administration. However, the patient re-
mained neurologically severely impaired and after 10
days she died. Pathomorphologicaly miliary lung tu-
berculosis and TB meningitis were verified.

So the case of severe disseminated infection with
central nervous system involvement due to a myco-
bacterium described here occurred in a profoundly
immunosupressed patient and hemiballism was as-
sociated with a lesion in the subcortical region. Hy-
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Fig. 1. Cerebral CT scan with bilateral subcortical hypodensive lesions (arrows)

Fig. 2. Disseminated pulmonary tuberculosis on chest CT

podensive subcortical lesions could be signs of en-
cephalopathy of TB and/or AIDS genesis. The direct
infection of the basal ganglia by M. tuberculosis and
HIV is also suspected.

The precise mechanisms of these disorders aren’t
investigated well, but there is substantial evidence
from neuroradiologic and pathological studies sup-
porting dysfunction of the basal ganglia. Positron
emission tomography studies have shown relative
hypermetabolism in the basal ganglia and thalamus
in the early stages of HIV dementia, with global cere-
bral hypometabolism noted in more advanced stages
[20]. Approximately 50 % of patients with HAD dem-
onstrate a microglial nodule encephalitis with multi-
nucleated giant cells, with prominent involvement of
the putamen and caudate nuclei. Opportunistic dis-
eases in HIV may also demonstrate a predilection for

the basal ganglia. In patients with AIDS, hemicho-
rea—hemiballism is the most frequently associated
with Toxoplasma abscesses [19, 27].

In 1986 the HIV patient with hemichorea—hemi-
ballism was presented [14], and in a year three other
cases were described [15]. Since then, a growing
number of patients with HIV-related ballism have
been reported. The hyperkineses typically were only
one body side with acute or subacute clinical onset as
a result of multiple cerebral lesions (rather than a
single one). The cerebral structures more commonly
affected are the subthalamic nucleus, thalamus,
head of the caudate, putamen, globus pallidus, mid-
brain and internal capsule. Ballism or chorea were
shown to be convincingly associated with subtha-
lamic nucleus damage or its efferent pathways, which
removes excitation of the globus pallidus, thus disin-
hibiting the ventrolateral and ventroanterior thalamic
nuclei receiving pallidal projections [12]. Potential
neurotoxins include HIV proteins (gp120, tat) and
substances produced by macrophages (glutamate,
cytokines, nitric oxide, quinolinic acid).

On the other hand hyperkinesis were presented in
HIV negative patients with neurotuberculosis [6]. A
rarer form of CNS TB, tuberculous (allergic) encepha-
lopathy, as a result of delayed hypersensitivity reaction
towards tuberculoprotein was described in vulnerable
populations with a preceding or concurrent tubercu-
lous infection. Some authors suspect microglial-oligo-
dendrocyte interactions to be worth further studies to
broaden the understanding of initiating and attenuat-
ing the CNS immune responses [21]. It is known that
M. tuberculosis activate monocytes release factors
into the local microenvironment that rapidly stimulate
microglia to produce matrix metalloproteinase (MMP-
1 and MMP-3) and induce tissue damage through
degradation of various matrix-associated proteins.
Microglia are known to demonstrate cytotoxic behav-
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ior towards oligodendrocytes via a NO-dependent
mechanism requiring membrane-bound tumor necro-
sis factor-o and a local spike in extracellular gluta-
mate and excitotoxic cellular death [8].

Conclusions

Although the onset of TB meningitis in HIV posi-
tive patient is insidious and as a rule it has non-spe-
cific manifestations, resulting in diagnostic difficul-
ties, hemibalism may be a variant of the clinical
symptoms. Data of brain CT may be not enough to
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HauioHOAbHUIN MeandHUI yHiBepcuTeT iM. O. O. boromonbLs, Kuis

Ty6epKYAbO3HUIN MEHIHTIT Ha TAI BiA-iHdekwi.
Onunc KAIHIYHOTO BUMNAAKY TA OTASIA AiTepaTypu

Ty6EepPKyAbO3 LIEHTPAABHOI HEPBOBOI CUCTEMM HAAEXKUTE AO HOMTSDKYMX GOPM MIKOBAKTEPIAABHOI iHdeKLi 3a
MOKA3HUKAMM AETAABHOCTI. HOCTKA 6A3AABHOIO MEHIHTTY CTAOHOBWUTL 6AM3bKO 70 % Bia, YCiX BUNAAKIB TYGEPKYAbO3Y HEP-
BOBOI CUCTEMM. B TPETUHI BUNOAKIB BiH CYMPOBOAKYETLCS MOSIBOKO ATUMOBOT CUMATOMATUKM. Y BIA-IHPIKOBOHMX NALLIEHTIB
PU3KIK 3OXBOPIOBAHOCTI HO HEMPOTYOEPKYABO3 30iAbLLYETECS Y 10 pasiB, a AETAOABHOCTI — HA 50 %. ONCAHO BUNAAOK
TYOEPKYABO3HOTO MEHIHTTY HO TAI BIA-IHYeKUIi, Ik MaHIGECTYBOB Y BUTASIAI NNEPKIHETUYHX MOPYLLEHb 3Q TUMNOM remMi-
B©0AI3My. HaBeAEHO CYHOCHI AQHI LLLOAO NATOreHe3y PyXOBKX MOPYLLUEHb, AIQTHOCTUYHUX KPUTEPIIB | AIKYBOABHKX MIAXOAIB
Y Pa3i 3a3HAYEHOI KO-HbeKLji.

KAto4oBi CAOBA: TYOEPKYABO3HUIN MEHIHTIT, reMiGaAiaMm, BIA-iHeKLis.
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HALWOHAABHBIN MEAULIMHCKAM YHBEPCUTET UM. A. A. BoromoAbLa, Knes

Ty6epKyA€3HbI MeHUHIUT Ha PpoHe BUY-nHpekumn.
OnucaHne KAMHUYeCKOro CAy4as u 063op AUTEpPATypbl

Ty6epKyAes3 LEHTPOABHOM HEPBHOM CUCTEMbI OTHOCUTCSI K HAMBOAEE THKEABIM GOPMAM MNKOBAKTEPVAABHOMN
MHOEKUMM NO MOKA3ATEASIM AETOABHOCTU. AOAST 6BA3OABHOIO MEHUHINTA COCTOBASIET OKOAO 70% OT BCEX CAy4HOEB
TYyOEPKYAE3Q HEPBHOW CUCTEMbI. B TPETM CAYHOEB OH COMPOBOXAOETCSI MOSBAEHUEM ATUMMYHOM CUMMITOMOTUKM,
Y BNY-MHOUUMPOBAHHBIX MALWMEHTOB PUCK 3060AEBAEMOCTN HENPOTYOEPKYAE30M YBEANYMBAETCS B 10 pA3, O AETOAL-
HOCTN — HA 50 %. ONMCAH CAyYam TyBEPKYAE3HOTO MEHMHIMTA HA GoHe BINY-nHbeKLmn, KOTOPbIN MAHNGECTUPOBOA B
BUAE TMNEPKMHETNHECKMX HAPYLUEHWM MO TUMY reMnbaAmnama. MNpmeeAEHbl COBPEMEHHbBIE AQHHbBIE O MNATOreHes3e ABU-
FATEAbHbBIX HOPYLLEHUIM, AUATHOCTUYECKMX KPUTEPUSIX 1 A€YEOHBIX MOAXOAQX B CAYHAE YIOMSIHYTOWN KO-MHDEKLMI.

KAtoyeBble cAOBA: TYOEPKYAE3HbIN MEHUHIUT, FeMUOAAAM3M, BUY-HbeKkups.
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