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Introduction

Tuberculosis (TB) is one of the most common global health burdens caused by Mycobacterium Tuberculosis.1

Almost half of the TB cases remain unreported, contributing to the underdiagnosis of extrapulmonary
tuberculosis.2 The worldwide incidence of disseminated TB is also in increasing trend. Central nervous
system (CNS) involvement is one of the most devastating complications of tuberculosis and is seen in 10% of
all disseminated TB cases, accounting for 1% of all TB cases.3 CNS involvement may present as meningitis,
cerebral tuberculoma, tuberculoma abscess, and thoracic transverse myelopathy.1,4

The predominant symptoms of disseminated TB are fever, cough, malaise, loss of appetite, weakness, and
weight loss. In addition, symptoms according to system involvement are often seen, like a headache in the
case of meningeal tuberculosis and abdominal pain in peritoneal or intestinal tuberculosis.5

Although the treatment of disseminated and pulmonary TB are considered the same, CNS involvement
warrants a longer duration of treatment. The four-drug regimen of rifampicin, isoniazid, pyrazinamide, and
ethambutol is administered daily for two months, followed by rifampicin and isoniazid for two months. In
disseminated cases, these two drug regimens can be extended. There is no clear evidence of the effectiveness
of corticosteroids in disseminated TB cases. However, steroids are often used in disseminated cases. 6 Early
identification and prompt management are the cornerstones for optimal patient management in disseminated
TB with CNS involvement.

We reported this case following the updated consensus-based Surgical Case Report (SCARE) Guidelines. 7

Case Presentation

A 25-year-old female with no known comorbidities presented with complaints of fever, productive cough,
generalized body weakness, vomiting, and anorexia for five months. However, she gave no history of evening
rise in temperature, significant weight loss, blood in sputum, or contact with TB-positive people. Physical
examination, including vitals and general and systemic examination was normal.
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Chest X-ray showed miliary nodules in bilateral lung fields, while gene Xpert sputum test revealed rifampicin-
sensitive Mycobacterium tuberculosis. Pulmonary tuberculosis was thus diagnosed on the grounds of a
positive gene Xpert test and features of tuberculosis in a chest radiograph. Antitubercular therapy (ATT)
with rifampicin, isoniazid, pyrazinamide and ethambutol was started. However, as she developed increased
oxygen requirements, she was admitted to the medical ICU. During ICU stay, the patient developed irrelevant
talking, altered mental status, and increased shortness of breath. She also had an episode of a generalized
tonic-clonic seizure. Following this, a lumbar puncture was done, which showed lymphocyte predominance,
increased protein, and decreased glucose level. However, adenosine deaminase (ADA) was within normal
range, and acid-fast bacillus was not seen. Thus, TB meningitis was diagnosed on the background of
pulmonary tuberculosis.

The patient was referred to our center five days after starting ATT for better management. At the time
of presentation, her vitals showed blood pressure of 135/70 mmHg, pulse rate of 82 bpm, temperature of
36 C, respiratory rate of 20 breaths per minute, and oxygen saturation of 100% in 15 liters per minute
of oxygen. On auscultation of the chest, decreased air entry and crepitations were heard in bilateral lung
fields. The patient had spontaneous eye opening, inappropriate vocalization, and localizing movement with
pain (E4V3M5). Motor examination revealed power of 4/5 in bilateral upper and lower extremities, normal
tone and deep tendon reflexes in bilateral upper limbs and lower limbs, normal plantar reflex, and intact
sensation. Neck rigidity was present while Brudzinki’s and Kernig’s signs were absent.

Lab investigations showed increased liver enzymes; AST: 78 U/L, ALT: 80 U/L, GGT: 95 U/L, increased
CRP (73 mg/L), methicillin-sensitive coagulase-negative Staphylococcus in blood culture, Na- 133mmol/Lt,
K-3.6 mmol/Lt, Hb-11.5 g/dl, total leukocyte count of 9489 / cubic mm. Serology of HCV antibody, HBsAg,
HIV 1 and 2 antibodies was negative. In the NCCT head, mild effacement of sulcal spaces in bilateral
cerebral hemispheres was seen. FLAIR imaging showed features suggestive of hydrocephalus. (Figure 1)
MRI of coronal section of brain showed multiple enhancing nodular lesions in bilateral hemispheres. (Figure
2) A high-resolution CT scan of the chest showed mild pneumomediastinum, numerous randomly distributed
miliary nodules in bilateral lungs, patchy areas of consolidation, and few patches of ground glass opacities
in bilateral lower lobes. Based on findings of LP, MRI head, HRCT chest, and gene Xpert test, the final
diagnosis of disseminated tuberculosis was made.
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Figure 1: FLAIR (Fluid Attenuated Inverse Recovery) showing dilatation of the ventricular
system with periventricular ooze suggestive of hydrocephalus
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Figure 2: Post contrast MRI coronal section showing diffuse leptomeningeal enhancement in
bilateral cerebral hemispheres with multiple enhancing nodular lesions in bilateral cerebral
hemispheres, basal ganglia and brainstem.

Along with the continuation of antitubercular therapy, the patient was started on dexamethasone 4mg TDS
for four weeks, which was tapered off and stopped. During her hospital stay, she developed ATT-induced
hepatitis, for which she was kept in liver friendly regimen until recovery. She was reinitiated on ATT after
improvement in liver function. The patient had developed pneumoperitoneum with pneumomediastinum,
which was managed conservatively.

At the time of discharge, she could walk without support and was oriented to time place and person. Two
weeks later, she presented with fever and burning micturition, which was treated with appropriate antibiotics.
Her SARS COV-2 report was positive despite being previously vaccinated with two doses of Vero cell vaccine.
She was admitted to the COVID-19 isolation ward, where her stay was uneventful. On the follow-up visit,
patient was doing fine and was taking intensive phase of ATT drugs. Her steroid dosage was gradually
tapered on follow up visit.

Discussion

Disseminated tuberculosis (TB) resulting from lymphohematogenous dissemination of Mycobacterium tu-
berculosis during primary infection or reactivation of latent disease is rare among young immunocompetent
patients.8,9 Central nervous system TB (CNS TB) is one of the most challenging clinical diagnoses, with a

4
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prevalence of 4.55% of all cases of TB. The spectrum of CNS TB includes TB meningitis, tuberculoma, and
spinal arachnoiditis, where TB meningitis is the most predominant form.10 Small tuberculous lesions known
as Rich’s foci, formed in the cerebral cortex, cerebral parenchyma, or spinal cord, may remain dormant for
several years. Rupture of these foci leads to the spread of the bacilli into the subarachnoid space, result-
ing in tuberculous meningitis.11 Risk factors of miliary TB and extrapulmonary TB include HIV, diabetes
mellitus, smoking, alcohol abuse, malnutrition, and overcrowding, which were absent in our patient. 8,12

Recent research has suggested that this disease form may be predisposed by a genetic abnormality in the
interleukin-12 (IL-12) and interferon-gamma pathways. The pathophysiology and genetic components driv-
ing immunocompetent hosts’ susceptibility to Mycobacterium TB infection are yet unclear.13

Due to the variable and non-specific presentation of the disease, CNS TB is difficult and challenging to
diagnose. The clinical course is typically subacute or chronic.14 About one-third of patients on presentation
have underlying miliary TB. Careful fundoscopy may reveal choroidal tubercles, offering a valuable clue to
the etiology.15

A definitive diagnosis of tuberculous meningitis may be established with detection of AFB either by positive
smear, culture, or with a positive nucleic acid amplification test (NAAT).16 The poor sensitivity and
specificity of diagnostic tests, however, can make it difficult to make a definitive diagnosis. Typically, the
CSF in tuberculous meningitis shows an elevated protein level, predominant lymphocytosis, and a decreased
glucose concentration.

Adenosine deaminase (ADA) testing has not been helpful in diagnosing TB meningitis, as an ADA cut-off
value that optimizes both sensitivity and specificity has been difficult to establish. In 2013, WHO recom-
mended Xpert MTB/Rif assay, a commercial NAAT, preferentially over conventional microscopy and culture
for initial TB meningitis testing in resource-limited settings, which is highly specific for TB meningitis but
is variable in specificity. Brain imaging in TB meningitis commonly shows basilar meningeal enhancement,
hydrocephalus, basal ganglion enhancement, cerebral parenchymal tuberculomas, and infarcts. MRI is su-
perior to CT for detecting TB meningitis.17Pulmonary tuberculosis (PTB) gives clues to suspect bacillary
etiology of CNS infection. Therefore, this patient’s CNS diagnosis was made based on specific CSF findings,
CT/MRI findings, ophthalmologic, and simultaneous pulmonary TB diagnosis.

The current WHO recommendations for treating TB meningitis are based on those made to treat PTB
and recommend that all patients receive therapy with two months of rifampicin (RMP), isoniazid (INH),
pyrazinamide (PZE), and ethambutol (ETB), followed by up to 10 months of RMP and INH. This regimen
ignores the many anti-tuberculosis medications’ varying capacities for brain penetration. Dexamethasone
lowers mortality in HIV-negative TB meningitis; however, there is not enough data to support its usage in
HIV co-infection.18 This patient was started on two months of HRZE, two months of dexamethasone, and
continued with HR. Timely diagnosis and treatment are essential since prognosis largely depends on neuro-
logical status at presentation, time-to-treatment initiation, HIV co-infection, and drug resistance. Therefore,
empiric treatment should be initiated as soon as the diagnosis is suspected. This patient, with no immuno-
compromised conditions and drug resistance, received timely treatment for TB meningitis and, thus, showed
total recovery.

Disseminated TB involving CNS in immunocompetent adults is challenging to diagnose and often delayed
or missed. As there is little evidence on the pathophysiology of disseminated TB in the immunocompetent
host, further research is essential.
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