
Abstract. – Background: Pediatric tuber-
culosis of the central nervous system (CNS-TB)
is a severe form of extrapulmonary TB. It is most
common in children between 6 months and 4
years of age. CNS-TB can present as meningitis
and/or tuberculoma. In both situations, brain
damage results from a cytokine-mediated in-
flammatory response, which causes vasculitis,
obstructive hydrocephalus and cranial nerve
palsy. Tumor necrosis factor alpha (TNF-α) is an
important cytokine in this response. 

The prognosis of tuberculous meningitis
(TBM) correlates most closely with the clinical
stage of illness at the time treatment is started.
Most patients in the 1st stage have a good out-
come, whereas the management of patients in
the 2nd and 3rd stage is still a clinical challenge,
and the few patients who survive have perma-
nent severe disabilities. 

Due to the important role of inflammation in
CNS-TB pathogenesis, corticosteroids are rou-
tinely used in TBM or tuberculomas, in order to
reduce death and disabling residual neurologi-
cal deficits among survivors. Nevertheless, not
all patients show a good response to standard
anti-inflammatory treatment. Thalidomide is a
drug with pleiotropic effects: it appears to down-
regulate production of TNF-α and other proin-
flammatory cytokines. Due to its anti-inflamma-
tory effects, thalidomide has been evaluated as
an adjunctive drug in the management of diffi-
cult-to-treat CNS-TB.

Materials and Methods: A literature review
was carried out based on MEDLINE/pubmed
database (1997/2010) searching for the following
descriptors: corticosteroids and tuberculous
meningitis (limits: review, all child); thalidomide
and tuberculosis treatment; and tuberculous
meningitis; and CNS-TB; and brain abscess; and
TB clinical trial. 

Aims: Literature review on the use of corti-
costeroids and thalidomide in the treatment of
CNS-TB.

Results: The Cochrane review for random-
ized-controlled trials evaluating the use of
steroids in TBM showed significantly reduced
overall mortality, reduced death and severe
residual disability in children. Regarding the use
of thalidomide, a randomized controlled trial
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published in 2004 do not support the use of ad-
junctive high-dose thalidomide therapy in the
treatment of TBM in children, but results from
four case reports, one clinical trial and one
placebo-controlled trial suggest the use of
thalidomide in CNS-TB not responding to stan-
dard therapy. 

Conclusion: “Adjuvant” treatment with dex-
amethasone improves survival in patients
with TBM but probably does not prevent dis-
ability. Thalidomide should not be used for
the routine treatment, but it may be helpful as
a “salvage therapy” in patients with TBM and
tuberculomas not responding to anti -TB
drugs and high dose corticosteroids. More
studies should evaluate its not completely
conclusive role.
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Introduction

Tuberculosis of the Central Nervous System
(CNS-TB) is the most severe extrapulmonary
complication of TB, with high morbidity and
mortality rates. It results from hematogenous
spread of primary or post-primary pulmonary
disease or from the rupture of a subependymal
tubercle into the subarachnoid space.

Three clinical stages of CNS-TB have been
described. The 1st stage (mild cases), which typi-
cally lasts 1-2 weeks, is characterized by non-
specific symptoms, such as fever, headache, irri-
tability, drowsiness, and malaise. The 2nd stage
(moderately advanced cases) is characterized by
altered sensorium, lethargy, nuchal rigidity,
seizures, positive Kernig or Brudzinski signs, hy-
pertonia, vomiting, cranial nerve palsies, and oth-
er focal neurologic signs. In the 3rd stage (severe
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CNS-TB need to be treated by two different
points of view: both the microbiological and the
inflammatory ones.

In fact, anti-TB therapy alone does not im-
prove outcome significantly despite reductions in
bacillary load. Rather, after initiation of therapy,
patients often progress to severe neurologic signs
and death. This may be due to antibiotic killing
of mycobacteria and release of cell wall products
which further increases the inflammation in the
CNS, resulting in damage of the vessels accom-
panied by infarcts, brain edema, and necrosis.
For this reason, in order to reduce the inflamma-
tion accompanying TBM or tuberculomas, stan-
dard anti-TB therapy usually includes antiinflam-
matory treatment (“adjuvant therapy”), such as
corticosteroids.

Without treatment, people with TBM die.
Streptomycin (STP) reduces the case-fatality rate
to 63%3. Newer antiTB drugs – isoniazid (INH),
rifampicin (RFM), pyrazinamide (PZD) and
ethambutol (ETM) – are associated with better
survival, but mortality remains high.

The optimal drug regimen and duration of
TBM are not clearly established. However, treat-
ment courses of 9 to 12 months are often used.
Children infected with multidrug-resistent TB
are often treated for 12 to 18 months.

INH and RFM are the key components of the
regimen. INH penetrates the CSF freely and has
potent early bactericidal activity4.

RFM penetrates the CSF less well (10-20%),
but easily achieves the minimum inhibitory con-
centrations in mycobacterium cells. In fact, the
high mortality from RFM resistant TB has con-
firmed its central role in the treatment of CNS
disease5.

PZD is well absorbed orally and achieves high
concentrations in the CSF. 

INH, RFM and PZD are considered mandatory
at the beginning of TBM treatment, when appro-
priately and adequately administered.

There are no data from controlled trials to
guide choice of the fourth drug. Regarding to the
fourth drug, most authorities recommend either
STP or ETM, although neither penetrates the
CSF well in the absence of inflammation and
both can produce significant adverse reactions.
Some centers advocate ethionamide, which pene-
trates healthy and inflamed meninges but it can
cause severe nausea. The fluoroquinolones may
represent an effective fourth agent, although data
concerning their use are limited and their pro-
longed use is not advised for children6.

cases) there is a deterioration of vital signs due to
the development of hydrocephalus, increased in-
tracranial pressure (ICP), vasculitis, coma, hemi-
plegia or paraplegia, hypertension, decerebrate
posturing, and eventually death.

In clinical practice two different types of CNS
involvement may develop: tuberculous meningi-
tis (TBM), or meningoencephalitis, and tubercu-
loma. 

TBM is the most serious extra-pulmonary
manifestation of TB. It is typically most pro-
nounced over the basal meninges. Because of the
proximity of the circle of Willis, a vasculitic in-
flammation of key vessels also arises, with fur-
ther cerebral injury secondary to infarction. In
children, TBM is associated with about 50%
mortality, and most of the survivors have perma-
nent neurologic sequelae, such as severe disabili-
ty. 50% of all patients are younger than 2 years
old. TBM starts with non-specific symptoms and
is often diagnosed when brain damage is already
occurred. The disease is diagnosed clinically,
with confirmation by microscopy, culture of
cerebrospinal fluid (CSF), or polymerase chain
reaction test. 

Disability in TBM is multifactorial. Important
causes of disability are persistent or progressive
hydrocephalus, multiple cranial nerve involve-
ment, vasculitis leading to cerebral infarcts and
stroke, hemiplegia or paraplegia.

Earlier diagnosis improves outcome signifi-
cantly. However, outcome is not solely linked to
time of diagnosis and beginning of treatment.
The introduction of newer agents did not lead to
further dramatic improvements in survival and
the mortality for stage 3 disease remains approxi-
mately 50%1.

Ethnicity and stage of disease, headache, con-
vulsions, motor function, brainstem dysfunction
and cerebral infarctions are all factors indepen-
dently associated with poor outcome2. 

Tuberculomas are an uncommon presentation
of CNS-TB in children, occurring in 5% of chil-
dren who have CNS-TB. They appear as rimen-
hancing lesions ranging from 1 to 5 cm. Clinical-
ly these lesions present with signs of raised ICP,
seizures and/or localizing signs. The diagnosis of
tuberculomas is confirmed by cranial computed
tomography (CT) or magnetic resonance imaging
(MRI). 

Treating CNS-TB is still a clinical challenge.
Both TBM and tuberculomas are notoriously dif-
ficult to treat, often responding poorly to conven-
tional TB treatment.
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Agent CNS penetrance Toxicities

Isoniazid 100% Hepatitis, peripheral neuropathy, nausea
Rifampin 10-20% Hepatitis, nausea 
Pyrazinamide 100% Gut, rash
Ethambutol Minimal Optic neuritis, although at the standard dose of

20 mg/kg the incidence is less than 3%
Streptomycin Minimal Ototoxicity, nephrotoxicity; resistance relatively

common worldwide
Ethionamide 100% Hepatotoxicity, severe nausea and vomiting
Levofloxacin 16-20 Arthropaty, nausea and bloating

Table I. CNS penetrance and toxicity of the main anti-tuberculous drugs.

Adapted from Cruz and Starke, Pediatric tuberculosis, Pediatr Rev 2010; 31: 13-26.

BTS AAP WHO

2 months ISN-RFM-PZD-STP 2 months ISN-RFM-PZD-STP 2 months ISN-RFM-PZD-STP
(ETM/STP*) than 10 months ISN-RFM than 10 months ISN-RFM than 14 months ISN-RFM

Table II. Treatment schedules for CNS-TB in children.

*If resistance suspected. Adapted from Shingadia and Novelli V. Lancet Infect Dis 2003; 3: 624-632.

A systematic review7 and meta-analysis con-
cluded that six months of treatment were proba-
bly sufficient for TBM, even though some Au-
thorities8 recommend 12 months treatment,
prompted by the uncertainty of undetected drug
resistance and patient compliance.

Hepatic toxicity is the commonest serious
drug-related event. Liver enzyme abnormalities
may resolve spontaneously or with INH dose re-
duction, followed by a gradual reintroduction af-
ter liver function recovery9.

INH should be stopped if transaminases rise
above three times normal range, because of the
risk of developing fulminant hepatitis, and sub-
stituted by alternative drugs10.

Table I shows the most important pharmaco-
logical characteristics and adverse effects of the
main anti-TB drugs.

Corticosteroids have been using for treat-
ment of TBM since the 1950s. Their use seems
to be logical in order to suppress the unwanted
inflammatory events arising in response to in-
fection with Mycobacterium tuberculosis. In
TBM there are a lot of well-known damaging
host factors implicated in clinical deterioration:
local inflammation, blood brain barrier (BBB)
disruption, increased ICP, central nervous in-
jury due to reactive oxygen species (ROS) and
vascular damage.

Glucocorticoids are potent anti-inflammatory
and immunomodulatory agents. They have a
number of effects that mitigate these damaging
host factors: they diminish transcription of proin-
flammatory cytokines and chemokines, diminish
adhesion molecules expression, diminish cell re-
cruitment, activation and proliferation, decrease
CSF matrix metalloproteinase 9 concentrations11,
diminish local inflammation, reduce swelling and
congestion of the meninges and ICP, CNS edema
and CSF outflow resistance, diminish synthesis
of lipolytic and proteolytic enzymes, promote
BBB repair12. 

However, steroids also have immunosuppres-
sive effects, and concerns remain that their use
might worsen outcome in CNS-TB because of
failure of immune response against the organism.
Moreover, some Authors have suggested that the
reduced inflammation of the meninges, achieved
by corticosteroid treatment, could reduce the
ability of drugs to seep into the subarachnoid
space.

Table II shows treatment schedules for CNS-
TB in children, suggested by the British Thoracic
Society (BTS), the American Academy of Pedi-
atrics (AAP) and the World Health Organization
(WHO). 

Table III summarizes the main aspects regard-
ing TBM treatment.
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Nevertheless, both the paradoxical enlarge-
ment of existing lesions and the progressive
meningeal inflammation during antimicrobial
and corticosteroid therapy are a well recognized
phenomenon, overall in stage III CNS-TB.

In these circumstances a more aggressive anti-
inflammatory therapy has been tried and some
reports have described the treatment of difficult-
to-treat TBM by use of thalidomide, a potent
TNF-α inhibitor. 

In this article, we made a literature review on
the use of corticosteroids and thalidomide in the
treatment of CNS-TB.

Materials and Methods

A literature review has been performed from
January 1997 to April 2010, using the MED-
LINE/pubmed database and the following de-
scriptors: corticosteroids and tuberculous menin-
gitis (limits: review, all child), 19 hits; thalido-
mide and tuberculosis treatment (48hits); and
tuberculous meningitis (11 hits); and CNS-TB
(11 hits); and brain abscess (3 hits); and TB clin-
ical trial (17 hits). Altogether we obtained 68
hits, of which 44 since 1997, 24 of that were rel-

evant. As to the type, our study includes: one
randomized controlled trial, which enrolled 47
children; four case reports, regarding six children
and two adults; one clinical trial evaluating 15
children; twelve reviews; five research studies
(Research Support, Non-U.S. Gov’t); one place-
bo-controlled study.

Articles were excluded if: publications did not
primarily evaluate the use of thalidomide or cor-
ticosteroids in CNS-TB; they were letters only. 

Results 

First trials in the 1950s suggested benefits for
the use of steroids13. 

Girgis et al.14 reported the outcome of 160 in-
dividuals in a non controlled trial. Patients ran-
domized to steroid treatment showed improved
survival, overall among stage 2 and 3 disease. 

A further report from the same group15 con-
firmed that mortality was dependent on stage of
disease and duration of illness at presentation.

Kumarvelu et al16 reported the results for 47
cases of TBM. The Authors reported improve-
ments for patients with steroids, although no sig-
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Daily Twice a week
dosage, dosage, Maximum

Drugs mg/kg mg/kg x dose dose Comments

Isoniazid 10-15 20-30 300 mg/daily 9 to 12 months, for drug-susceptible
M. tuberculosis

Pyrazinamide 30-40 50 2 g 2 mo
Rifampin 10-20 10-20 600 mg 9 to 12 months, for drug-susceptible

M. tuberculosis
Ethambutol 20-25 50 2,5 g Given as 4th with initialtherapy untl

drug susceptibilitys known,
then discontinued

Prednisone 2 60 mg/day 4 to 6 weeks, followed by tapering.
Incomplete evidences support its use

Streptomycin 20-40 1 g Second-line drug, good alternatives
(intramuscular fourth agent in susceptible
administration) tuberculosis

Ethionamide 15-20 1 g Second-line drug, good alternatives
(intramuscular ethambutol, usually used for
administration) treatment of drug-resistant

tuberculosis

Table III. CNS penetrance and toxicity of the main anti-tuberculous drugs.

For suspected drug-susceptible TBM, daily treatment with isoniazid, rifampin, pyrazinamide and ethambutol should be used.
When susceptibility to all drugs is established, ethambutol can be discontinued.
Adapted from American Academy of Pediatrics (Tuberculosis). In Pickering LK, Baker CJ, Kimberlin DW, Long SS, eds.
Red Book: 2009 Report of the Commettee on Infectious Diseases. 28° ed. Elk Grove Village, IL American Acedemy of Pedi-
atrics; 2009: 688,689,692.



nificant effects were shown for death or disabling
residual deficits.

Schoeman et al17 reported the effects of pred-
nisolone among 141 children with stage II and III
TBM. Steroids resulted in a significant reduction
in mortality but, once again, no significant differ-
ences were found in motor deficits, blindness or
deafness. 

Thwaites et al18 published a randomized, place-
bo-controlled trial evaluating 545 patients over the
age of 14 years with TBM in Vietnam. This trial
showed no significant difference for the combined
outcome of death or severe neurological disability
between cases treated with dexamethasone or
placebo. The use of steroids resulted in signifi-
cantly improved outcome when the analysis was
limited to fatality alone. Significantly more ad-
verse events, such as hepatitis, were reported in
the placebo group than the patients treated with
dexamethasone. No adverse events directly related
to steroids treatment were reported.

The use of steroids in TBM has also been ad-
dressed by two Cochrane systematic reviews,
published in 200019 and 200820. 

These reviews identified seven trials involving
1140 (with 411 deaths) people that evaluated ei-
ther dexamethasone or prednisolone given in ad-
dition to anti-TB drugs. The analyses showed
that corticosteroids help reduce the risk of death
(RR 0.78, 95% CI 0.67 to 0.91; 1140 partici-
pants, 7 trials) or disabling residual neurological
deficit (RR 0.82, 95%CI 0.70 to 0.97; 720 partic-
ipants, 3 trials). 

None of the trials reported dissemination of
TB owing to a possible immunosuppressive ef-
fects of adjuvant steroids.

Adverse events included gastrointestinal bleed-
ing, bacterial and fungal infections, electrolyte
disturbances and hyperglycaemia, but they were
mild and treatable. Moreover, the results reported
by Thwaites et al18 showed that patients treated
with steroids had less hepatitis when taking anti-
TB drugs, and this resulted in reduced interruption
and changes in antibiotic regimen.

Only one trial evaluated the effects of corticos-
teroids in HIV-positive people, but results were
unclear21.

The progression of clinical signs and symp-
toms and pathological lesions of patients with
CNS-TB whilst on steroids, is a well-known and
widely described phenomenon. Therefore, some
investigators looked for different drugs able to
decrease CNS inflammation in not-responding
CNS-TB. 

The use of thalidomide in the treatment of
CNS-TB has been suggested after the recognition
of the essential role of TNF-α in the pathogene-
sis of this form of TB. 

Thalidomide is a drug with complex anti-in-
flammatory, immunological and metabolic ef-
fects. It affects cytokine production and T lym-
phocyte proliferation, suppresses TNF-α produc-
tion and reduces inflammatory response.
Thalidomide costimulates T lymphocytes, with
greater effect on CD8+ than on CD4+ T cells.
This finding is important, since CD8+ T cells
have been shown to be contributory to the protec-
tive immune response to Mycobacterium tuber-
culosis infection22. 

The immunomodulatory effects of thalidomide
were first discovered when it was shown to heal
the inflammatory skin lesions of erythema no-
dosum leprosum in patients with leprosy, maybe
due to the reduction in TNF-α circulating levels,
mediated by thalidomide23.

First studies on the use of thalidomide in TBM
were conducted in 1997 and 1998. Experiments
were performed on a rabbit model of acute my-
cobacterial CNS infection. Inoculation of
live Mycobacterium bovis Ravenel (MbR) in-
tracisternally induced leukocytosis, high protein
levels, and release of TNF-α into the CSF within
1 day. Histologically, severe meningitis with
thickening of the leptomeninges, vasculitis en-
cephalitis were apparent, and mortality was 75%
by day 8. 

In animals treated with anti-TB antibiotics on-
ly, the inflammation and lesions of the brain per-
sisted despite a decrease in mycobacteria; 50%
of the rabbits died. When thalidomide treatment
was combined with antibiotics, a marked reduc-
tion in TNF-α levels, leukocytosis and brain
pathology was verified. With this treatment,
100% of the infected rabbits survived, suggesting
a role of TNF-α in the pathogenesis of TBM and
the potential clinical use for thalidomide in this
setting24,25.

The role of TNF-α as a determinant of my-
cobacterial pathogenicity in the CNS has been
widely studied by Tsenova et al26.

In the CNS, TNF-α triggers the release of oth-
er cytokines, influences transport of compounds
into the brain by ‘‘opening’’ the blood-brain bar-
rier, correlates with increased levels of inter-
leukin (IL)-6 and protein, as well as low glucose
levels. In addition, TNF-α and IL-1b levels are
associated with prolonged fever, seizures, spas-
ticity, and death. Moreover, TNF-α affects vascu-
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lar endothelium by inducing procoagulant activi-
ty, formation of thrombi, and production of nitric
oxide synthase, thus causing endarteritis. Occlu-
sions of large or small vessels are the most com-
mon reason for cranial nerve palsies, hemipare-
sis, and paralysis26. 

The same Authors27 examined whether a new
thalidomide analog, immunomodulatory drug 3
(IMiD3), would be effective in reducing morbidi-
ty and mortality in an experimental rabbit model
of TBM. Intracisternal inoculation of MbR in
rabbits induced progressive subacute meningitis
characterized by high cerebrospinal leukocytosis,
protein concentration, release of TNF-α and
mortality by day 28. Treatment with antitubercu-
lous drugs in combination with IMiD3 limited
pathological neurologic changes and resulted in
marked improvement (73%) in survival, with re-
duced leukocytosis and TNF-α levels in the cere-
brospinal fluid (CSF) and plasma. Histologically,
the meningeal inflammation was considerably at-
tenuated compared to that of the other treatment
groups. These results indicate that IMiD3 may be
even more effective than thalidomide27.

Consequently, a clinical trial28 on the efficacy,
safety and tolerability of thalidomide, an im-
munomodulatory agent, as adjunctive therapy in
children with TBM was carried out. Fifteen chil-
dren with stage 2 TBM received oral thalidomide
for 28 days in a dose-escalating study, in addition
to the standard four-drug antituberculosis thera-
py, corticosteroids, and specific treatment of
complications such as raised ICP.

Thalidomide was administered in a dosage of
6 mg/kg/day, 12 mg/kg/day, or 24 mg/kg/day.
Levels of TNF-α in the CSF decreased markedly
during thalidomide therapy. Clinical outcome
and neurologic imaging showed greater improve-
ment than that experienced with controls.
Thalidomide appeared safe and well tolerated.
The only adverse events possibly related to the
drug were transient skin rashes in two patients.
These promising results have led the Authors to
embark on a randomized, double-blind, placebo-
controlled trial of the efficacy of thalidomide in
TBM.

Because of the poor clinical and radiological
response to anti-TB treatment and steroids,
Schoeman et al in 200129 reported a study on
thalidomide (24 mg/kg/day, total daily dose: 300
mg), added to the standard treatment regimen.
Thalidomide therapy was continued for 4
months, during which time the patient made an
excellent clinical recovery with no recurrence of

symptoms of raised intracranial pressure, apart
from moderate residual weakness of the right leg,
that, however, resolved with the passage of time. 

A successful use of thalidomide has also been
reported in a case report published in 200330. 
The Authors presented two cases of TBM in
adults complicated by focal neurological deficits
which showed progression whilst on steroids. In
case 1 an MRI demonstrated multiple ring-en-
hancing lesions compressing the optic chiasm,
leading to bitemporal hemianopsia. After the in-
troduction of thalidomide the patient showed
progressive improvement, demonstrated by both
MRI imaging and the resolution of hemianopsia.
In case 2, two months into anti-TB treatment
with steroids, the patient developed fluctuating
right sided paralysis with the MRI demonstrating
a large ring-enhancing mass encasing the left in-
ternal carotid and middle cerebral arteries.
Thalidomide was introduced as an immunomod-
ulatory adjunct and subsequently the patient
made a complete neurological recovery. 

So the immunomodulatory effects of thalido-
mide may have a role in the acute and chronic
management of TBM complicated by intracranial
tuberculomas.

The main adverse effect of thalidomide has
been the development of a peripheral sensory
neuropathy leading to some loss of fine touch in
the fingers, improved by discontinuing thalido-
mide, as confirmed by electrophysiological stud-
ies. Patients treated with thalidomide and low
dose corticosteroids do not experienced relapsing
inflammation, in contrast to patients treated with
prednisolone as the sole immunosuppressant.

Nevertheless, a double-blind randomized con-
trolled trial31 which enrolled 47 children with
stage 2 or 3 TBM, using thalidomide (24
mg/kg/day orally), as adjunctive therapy to anti-
TB drugs and steroids, vs placebo, has been pub-
lished in 2004. The study was terminated early
because all adverse events (worse motor function
at 1 month and two deaths) occurred in the
thalidomide treatment arm. These results do not
support the use of adjunctive high-dose thalido-
mide therapy in the treatment of TBM.

However, once again, the same Authors as-
sessed the use of thalidomide in not-responding
TBM and published them in two further follow-
ing case reports, in 2006 and 2009 respectively. 

The first one32 described three children with a
giant TB abscess, and the fourth with chronic
basal arachnoiditis with progressive loss of vi-
sion. Three of the four patients had relentless
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neurologic deterioration, and all showed disease
progression on neuroimaging despite full med-
ical and appropriate surgical treatment. Marked
clinical and neuroradiologic improvement oc-
curred after thalidomide was added to the anti-
TB treatment regimen of these four patients. So,
the Authors suggested that adjunctive thalido-
mide might have some role in the management of
intractable intracranial TB, but it needs further
investigation because of adverse effects previous-
ly reported.

The second one33 described a 7-year-old child,
on maintenance chemotherapy for acute lym-
phoblastic leukemia, developed TBM complicat-
ed by progressive basal meningeal inflammation
and abscess formation, in spite of adequate TB
treatment and adjunctive corticosteroid therapy.
The child became blind as a result of involve-
ment of the optic chiasm. After 2 months of ad-
junctive thalidomide therapy, the child regained
vision and cranial MRI showed marked reduction
of the inflammatory changes previously demon-
strated. The present case suggests a role for
thalidomide also in the treatment of blindness
due to involvement of the optic chiasm in pro-
gressive basal TBM.

With regard to TB-HIV co-infection, it’s im-
portant to refer a study published in 2000, re-
garding the use of thalidomide in TB-HIV co-in-
fection. In this placebo-controlled study, thalido-
mide therapy resulted in immune stimula-
tion, increased CD4+ and CD8+ T cell counts,
without an increase in plasma HIV levels. In the
presence of thalidomide, antigen-specific im-
mune responses in vitro and in patients with
HIV/TB were enhanced34.

Reports on similar cases also suggest that in-
terferon-gamma and infliximab (TNF-α anti-
body) may be helpful, but their use cannot be
suggested35.

Discussion

According to data recently (2008) published
on the Cochrane database systematic review20,
corticosteroids improves outcome and death risk
in HIV negative children with TBM, but there are
no enough evidences to achieve similar conclu-
sions for their use in HIV positive children.

Adverse effects were poorly reported, but
those recorded in the trials were infrequent and
often mild and treatable. There is no direct evi-

dence to guide selection of the specific corticos-
teroid to be used in TBM; most trials used dex-
amethasone or prednisolone, and physicians
should use one of these two drugs in clinical
practice or for future studies.

There are no data from controlled trials com-
paring different corticosteroid regimens.

The drug and dose as used in most trials may
be dexamethasone (for children 0.3 to 0.4
mg/kg/day for one to two weeks and tapered over
the next two weeks) or prednisolone (for children
2 mg/kg/day for three weeks and tapered over the
next three weeks)20. 

Nevertheless, the British Infection Society
guidelines36 suggest that all children should be
given prednisolone 4 mg/kg/24 h (or equivalent
dose dexamethasone: 0.6 mg/kg/24 h) for 4
weeks, followed by a reducing course over 4
weeks, regardless of disease severity at presenta-
tion.

Data regarding their use in HIV positive pa-
tients are inconclusive. However, there is not
enough evidence to support or refute their use in
these circumstances.

New randomized controlled trials are needed
and they should address whether there is a differ-
ence in effectiveness of various corticosteroids;
the optimum duration of corticosteroid therapy;
whether they reduce mortality and morbidity in
HIV positive people with TBM20.

The clinical application of thalidomide as part
of standard TB therapy is not conclusive, because
of the variability among reports. In fact, thalido-
mide has been shown to be an effective adjuvant
for TB patients complicated with severe inflam-
matory reaction or wasting conditions.
Although there are good reasons to believe that
thalidomide might affected the clinical and radio-
logical course of selected patients positively, a
well-done study is needed to clarify the value of
thalidomide in TB mass lesions of the CNS. In
the light of reported data, it’s difficult to establish
whether thalidomide may or not affect death
rates in patients with late stage CNS-TB. Simi-
larly, it’s difficult to explain so different results
obtained by the only randomized controlled trial
published, in contrast to good results obtained by
the other studies (case reports, clinical trials,
placebo-controlled studies) reported.

Consequently, thalidomide should not be used
for the routine treatment of TBM36, but it may be
helpful as a “salvage therapy” in patients with tu-
berculomas not-responding or poor-responding
to anti-TB drugs and high dose corticosteroids.
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