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Central Nervous System Tuberculosis – The Gray Area in Tuberculosis 
Treatment

meets the RNTCP success rate, it is not satisfactory 
for a disease with effective treatment and more than 20 
drugs. This study also highlights the issues faced during 
treatment including paradoxical response, complications 
such as hydrocephalus and vasculitis, visual loss due 
to optochiasmatic arachnoiditis, and antituberculous 
therapy (ATT)‑induced hepatitis.

Hydrocephalus is the most common complication 
of TBM. This occurs due to the basal exudates and 
inflammation leading to fibrosis and aqueductal 
obstruction and is usually obstructive type but may 
also be communicating type. The usual treatment for 
hydrocephalus, ventriculoperitoneal  (VP) shunting 
should not be the first line in TBM hydrocephalus. 
Shunt obstruction and secondary infection are common 
in the setting of TBM and lead to high mortality and 
morbidity. In a study of 65 patients treated with VP 
shunt for TBM, the complication rate was as high as 
32.3%.[5] Hence, VP shunt in hydrocephalus due to TBM 
should be reserved for cases resistant to medical therapy.

Paradoxical response is another challenge in treating 
CNS‑TB, which merits some discussion. This refers to 
clinical deterioration with the appearance of new lesions 
and/or enlargement of existing lesions on ATT. Usually, 
this occurs in patients with TBM on ATT when they 
develop tuberculomas. In one study, paradoxical response 
occurred in about 15% of treated TBM cases after a 
mean duration of 6 months  (range 1–17 months).[6] This 
can be due to immune reconstitution or antimycobacterial 
drug resistance in TB bacilli. During active disease, the 
activation of monocytes by mycobacterial antigens such 
as D‑Arabino‑D‑galaction leads to the secretion and 
immunosuppressive concentrations of anti‑inflammatory 
prostaglandin E2. Once the active disease is treated, 
immune reconstitution occurs with the return of delayed 
type hypersensitivity to TB bacilli and antigens, leading 
to the activation of macrophages and lymphocytes 
and forming granuloma and tuberculomas. Hence, 
intensifying ATT during paradoxical response may not 
be logical. However, this needs further confirmation in 
large prospective trials. Another differential that should 
be considered while dealing with a paradoxical response 
is whether the original diagnosis of tuberculoma is 
correct. Many times, it might be a glioma, lymphoma 
or other granuloma that are progressing due to incorrect 
diagnosis and treatment. 

To conclude, among the spectrum of TB, CNS‑TB is 
probably the most devastating and challenging to treat. 

As per the global tuberculosis  (TB) report of 2017, the 
estimated incidence of TB in India was approximately 
2,800,000 accounting for about a quarter of the world’s 
TB cases, 15,000 being multidrug‑resistant TB with 
mortality of 42,000  patients.[1] The incidence and 
prevalence of central nervous system‑TB  (CNS‑TB) are 
unknown but roughly accounts for 1%–10% of all TB 
cases.

The spectrum of CNS‑TB is wide. In the brain, it can 
present as tuberculous meningitis  (TBM), tubercular 
abscess, tuberculoma, or hypertrophic pachymeningitis. In 
the spinal cord, tuberculous myelitis, spinal tuberculoma, 
Pott’s spine with epidural abscess, and arachnoiditis are 
the common manifestations. It is widely accepted that 
TB bacilli reach the CNS through hematogenous spread. 
Foci of granuloma  (Rich foci) develop around the 
bacilli to contain the infection, rupture of these foci into 
subarachnoid space causes intense inflammatory reaction 
causing TBM.[2] Tumor necrosis factor‑alpha  (TNF‑α) 
and interferon‑gamma  (IFN‑γ) are important mediators 
in these events. The clinical manifestations of TBM 
are chiefly due to this inflammation, and hence, 
dexamethasone is useful as an adjuvant in TBM but not 
in tuberculoma.[3]

Why a patient develops TBM, TB abscess or 
tuberculoma is vaguely understood, but as of the current 
understanding of the pathogenesis of TB, is believed 
to be related to host immunity. T‑helper cells of Th1 
type are important in the immune response against TB 
bacilli. These cells secrete IFN‑γ and interleukin‑2. 
IFN‑γ stimulates macrophages and transforms them into 
giant cells and forms a reactive granuloma around TB 
bacilli. In conditions compromising cellular immunity 
including, but not limited to human immunodeficiency 
virus infection, glucocorticoid use, diabetes mellitus, 
malnutrition, and treatment with TNF‑α inhibitors, this 
immune response is inadequate to contain the bacilli 
and results in a clinical disease in the extreme end of 
the spectrum, i.e.  TBM.    Those with impaired cellular 
immunity but with a better immune status than the 
former group develops tuberculoma.

In the present issue of the Journal, the authors studied 
72 patients with CNS‑TB who were treated with Revised 
National Tuberculosis Control Program  (RNTCP) 
Directly Observed Treatment, Short‑Course 
regimen.[4] They observed that 75% of patients were 
treated successfully, with a mortality rate of 3.3% and 
a treatment default rate of 6.6%. Even though this 
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As more clinical studies are published, it leaves more 
questions than answers. There are a lot of unmet needs 
in the management of CNS‑TB including standard 
protocols, better and affordable drugs with good CNS 
penetration and safety, wide availability of GeneXpert 
MTB/RIF, especially to economically backward regions, 
and awareness among doctors regarding TBM and 
early (often empirical) ATT.
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