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Abstract

A 27-month-old child was admitted with fever, anorexia,
convergent strabismus and irritability. Cerebrospinal fluid was
suggestive of tuberculous meningitis. Anti-tuberculosis treatment
was initiated and a ventricular shunt for hydrocephalus was placed,
with clinical improvement. We aim to alert to this rare and severe
condition, with a high mortality rate.
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Introduction

Tuberculosis (TB) is a major public health problem. One third of
the world’s population is infected with Mycobacterium Tuberculosis
(Mt), which progresses to active disease in approximately 10% of
individuals [1,2]. In 2015, the World Health Organization (WHO)
estimated that 10.4 million cases of TB occurred worldwide, of
which 10% in children [1]. Tuberculous meningitis corresponds to
1-2% of cases of active tuberculosis [1,3,4]. In Portugal, the annual
incidence of tuberculous meningitis in children aged less than 5 years
was less than 1:10.000.000 inhabitants between 2012 and 2016,
one of the WHO criteria for control of TB [5]. It is the most serious
manifestation of Mt infection and represents a medical emergency
[1-4,6-10]. Approximately one half of tuberculous meningitis patients
die or suffer severe neurologic disability, with 100% mortality rate if
left untreated [1,2].

The clinical staging system was developed by the British Medical
Research Council: Stage 1 - conscious, oriented without focal
neurological deficits; stage 2 - focal neurological deficit or Glasgow
Coma Score (GCS) of 10 - 14; stage 3 - GCS <10. The clinical stage
on presentation is a strong prognostic factor, with a high mortality risk
for patients presenting with stage 3 disease [1,2,3,8].

The diagnosis can be difficult because of non-specific clinical
features and lack of a readily available sensitive test. Cerebrospinal
Fluid (CSF) analysis is crucial to the diagnosis. Prompt initiation
of anti-tuberculosis treatment for all suspected cases remains a key
aspect of management, because treatment delay is associated with
Wworst prognosis.

We present the case of a child with meningitis due to Mt. To our
knowledge, there are no similar studies published in the Portuguese
population.

Case Report

A previously healthy 27-month-old caucasian female child,
was admitted to the Pediatric Emergency Department (ED) with
an 8-day history of low-grade fever, food refusal, sore throat and
bilateral convergent strabismus. She had lost weight in the last two
months, dropping from the 15-50" percentile to the 3-15" percentile.
The national vaccination program was updated, without Bacillus
Calmette-Guérin (BCG) vaccine at birth [S]. There was no family
history of TB.

Physical examination revealed a pale-looking, irritable child,
with stable vital signs. On neurological examination she had a GCS
14 (04V4M6), negative meningeal signs and bilateral convergent
strabismus, most evident on the left.

A complete blood count showed hemoglobin 138g/L, leukocyte
14,6x10°/L - neutrophils 8,6x10%L, lymphocytes 4,7x10%L and
platelet 324x10%L. The C-reactive protein level was 3,48mg/L. Serum
electrolytes revealed a hyponatremia of 130mmol/L. Chest radiograph
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did not show any abnormality. Brain Computed Tomography (CT) and
magnetic resonance imaging showed discrete subarachnoid exudate,
with left temporo-parieto-occipital and intraventricular predominance,
decanted in the occipital horns of the lateral ventricles with minimal
associated enhancement; discrete dilation of the ventricular system,
such as deletion of the convexity grooves (Figure 1).

Figure 1: With left temporo-parieto-occipital and intraventricular predom-
inance, decanted in the occipital horns of the lateral ventricles with min-
imal associated enhancement; discrete dilation of the ventricular system,
such as deletion of the convexity grooves.

Lumbar puncture revealed an elevated opening pressure (36
c¢cmH20) and the CSF examination showed lymphocytic pleocytosis
(155 cells with 76% lymphocytes), increased protein (1,08mg/dL) and
decreased glucose (8mg/dL) concentrations. Adenosine deaminase
level in CSF was of 5,9U/L (normal). Ceftriaxone, ciprofloxacin and
acyclovir, were administered empirically for bacterial meningitis/viral
encephalitis and the child was admitted in the Pediatric Intermediate
Care Unit. Ophthalmology observation confirmed the bilateral sixth
nerve palsies. Despite therapy, fever persisted and vancomycin was
added to treatment. The child had progressive neurologic impairment
in the first 48h of admission, with fluctuating levels of consciousness
(GCS 10-11) and hypertension without bradycardia. Given the CSF
findings, the diagnosis of tuberculous meningitis was considered
and therapy with isoniazid, rifampicin, pyrazinamide, etambutoland
intravenous dexamethasone is started. Brain CT showed greater
dilation of the ventricular system, reflecting hydrocephalus in
evolution, reason why she was transferred to a Pediatric Intensive
Care Unit (PICU) and a long-term External Ventricular Shunt (EVS)
was placed. She had good clinical response and was discharged from
the PICU after 8 days. Ciprofloxacin and vancomycin were suspended
and she completed 7 days of treatment with acyclovir and 10 days of
ceftriaxone.

Interferon-gamma release assay was positive. Viral serologies,
including HIV, bacterial cultures of the blood, urine and CSF were all
negative. The CSF culture was positive for Mt - sensitive to all four
anti-tuberculosis. CSF Polymerase Chain Reaction (PCR) could not
detect Mt DNA. Gastric aspirate culture and PCR were also negative
for Mt.

As the clinical and neurologic condition improved, the EVS was
removed after 10 days and she completed 2 weeks of intravenous
dexamethasone switching to oral prednisolone. After 30 days of anti-
tuberculosis treatment, she was discharged home, only maintaining
bilateral convergent strabismus, which improved progressively over
12 months. At the time of discharge, she kept corticoid therapy in a
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weaning scheme and anti-tuberculosis treatment, having completed
2 months of quadruple therapy, maintaining isoniazid and rifampicin
until completing 12 months of treatment. The response to treatment
was excellent with no residual neurological deficits and appropriate
morphology and dimensions of the ventricular system on follow-up
brain CT.

Discussion

After inhalation of respiratory droplets with bacilli into distal
airways, the Mt spreads to the local draining lymph nodes in the
lung and then to distant sites during hematogenous dissemination
[1,7]. The Mt can be deposited adjacent to the cerebral ventricles or
subarachnoid space, leading to granuloma formation [1]. Postmortem
studies [11], suggest that the rupture of granulomas, adjacent to the
subarachnoid space, causes a strong inflammatory response - the
triggering event of tuberculous meningitis [1,7]. The infection of the
Central Nervous System (CNS) can manifest itself as acute, subacute
or chronic meningitis or by space-occupying lesions - tuberculomas
[1]. CNS infection can occur on its own or associated with pulmonary
or disseminated disease [1].

The prevalence of tuberculous meningitis is higher between 2-4
years old. Hydrocephalus is the most common complication. Two
thirds of the cases have neuro-ophthalmological disorders (retrobulbar
optic neuritis and optic atrophy) - Mt can invade the optic nerve or
accumulate tuberculous exudates [1,7].

The duration of symptoms may range from 1 day to 6 months
[1]. The prodromal symptoms are nonspecific, and include malaise,
anorexia, vomiting, headache and fever. Acute presentations may
be difficult to distinguish from other forms of bacterial meningitis
[1]. Sixth nerve palsies are the most common at the time of initial
presentation but other cranial nerve may be involved. In our case,
fever, anorexia and malaise were predominant, followed by sixth
nerve palsy. Hydrocephalus, seizures, pyramidal or cerebellar signs,
progressive dementia with personality change, coma and death can
occur throughout the diagnostic and treatment period [1,3,4,6,8,12].

On lumbar puncture, the opening pressure is usually moderately
elevated and typical CSF findings include lymphocytic pleocytosis,
increased protein and decreased glucose concentrations, similar to our
results. The sensitivity of CSF culture is very low. PCR to detect Mt
has high specificity but low sensitivity.

Despite the fact that neuroimaging study may be normal in the
initial stage of the disease, the typical findings include hydrocephalus,
cerebral infarction, localized or disseminated stenosis of intracranial
arteries and tuberculomas [1,2,3,8-10,12].

Hyponatremia is caused by the syndrome of inappropriate
antidiuretic hormone secretion or by the cerebral salt-wasting
syndrome. In this case, the cause appeared to be cerebral salt-
wasting syndrome, once she presented hyponatremia associated with
increased urinary osmolarity with high excretion of urinary sodium
and polyuria. Anti-tuberculosis treatment is the same as that used for
adults. Guidelines from the Infectious Disease Society of America
and US Centers for Disease Control and Prevention recommend
initial four-drug therapy with isoniazid, rifampin, pyrazinamide,
and ethambutol. Pyrazinamide is discontinued after 2 months of
therapy and ethambutol after confirmation of Mt sensitivity to
isoniazid. The total duration of treatment suggested is 9 to 12 months.
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Adjuvant glucocorticoid therapy is recommended for all patients
[1,3]. Regarding the treatment of complications, in the specific case of
hydrocephalus, a long-term EVS should be placed [2]. The immediate
onset of treatment in all suspected cases is essential, given the strong
relationship between the stage of the disease at the beginning of
treatment and the long-term prognosis [1,3,4,6,8,12].

Since 1965, the BCG vaccine was part of the Portuguese National
Vaccination Program. As Portugal assisted a progressive reduction
in TB incidence and reached the threshold to be considered a low
incidence country (20/100,000 inhabitants) [5] universal vaccination
was suspended on 2017, with only few exceptions [5]. The BCG
vaccine provides protection against severe forms of the disease in
children, namely meningitis, but it doesn’t protect against primary
infection or reactivation of the disease.

In 2018, the incidence of TB in Portugal continued to decrease and
was 15,4/100,000 inhabitants with 34 cases reported in children aged
5 years or less, corresponding to an incidence of 6,59 cases/100,000
children in this age group [13]. Four cases of severe forms of TB were
identified, all in children without BCG vaccine, with three of them
with individual criteria for vaccination [13].

With this case report, we aim to alert to this rare condition that
has a high mortality and complication rate, and to emphasize the
importance of early diagnosis, treatment, and BCG vaccine in the
prevention of severe forms of the disease. To keep the strategy of
selective vaccination, it is important to identify children belonging to
risk groups and their referral for vaccination as soon as possible and
to adequate track cases to avoid transmission and the development of
the disease.

Article Summary

Tuberculous meningitis corresponds to 1-2% of cases of
tuberculosis. Approximately one half patients die or suffer severe
neurologic disability, with 100% mortality if left untreated.
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