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Evaluation of Twelve Patients with
Tuberculous Meningitis

Tiberkiiloz Menenjitli On Iki Hastanin
Degerlendirilmesi

ABSTRACT Objective: To assess the presentation, diagnosis and treatment of patients with tuber-
culous meningitis (TM). Material and Methods: Clinical and laboratory findings of 12 patients with
TM, followed-up between 2000 and 2004, were evaluated retrospectively. Results: Seven male and
five female patients were enrolled in this study. The mean age of the patients was 34.5 years. Cul-
ture of cerebrospinal fluid (CSF) in 10 cases revealed Mycobacterium tuberculosis. None of the CSF
samples was positive for acid-fast bacteria (AFB) by Ehrlich-Ziehl-Neelsen (EZN) staining. M. tu-
berculosis was also isolated from the sputum sample of one patient. Isoniasid (INH) resistance was
detected in two isolates. The most frequent finding on cranial computerized tomography (CT) and
magnetic resonance imaging (MRI) was tuberculoma. Hydrocephalus was observed in 4 cases. Fi-
ve patients had pulmonary lesions on chest radiographs. One patient had cavitation on the right up-
per zone, one patient had bilateral apical hyperdensity, and three patients had miliary involvement.
Liver toxicity due to anti-tuberculosis drugs developed in 2 patients. Paradoxical enlargement of tu-
berculomas was detected during therapy in one case. Cranial MRI appeared to be more sensitive
than CT in detecting intracranial lesions of four patients. Three patients died and neurological se-
quels developed in three patients. Conclusion: Early diagnosis and treatment is of major importan-
ce in TM, which is the most serious form of extrapulmonary tuberculosis. However, some problems
such as drug toxicity and resistance, and occurrence of paradoxical response during follow up cau-
se problems in treatment course.
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OZET Amag: Tiiberkiiloz menenjitli (TM) hastalarin tan1 ve tedavilerinin degerlendirilmesi.
Gereg ve Yontemler: 2000-2004 yillar1 arasinda TM tanist ile takip edilen 12 hastanin klinik ve
laboratuvar verileri retrospektif olarak degerlendirildi. Bulgular: Caligmaya 7 erkek ve 5 kadin
hasta dahil edildi. Hastalarin yag ortalamasi 34.5 idi. On hastanin beyin omurilik sivisi1 (BOS) kiil-
tiriinde Mycobacterium tuberculosis iremesi oldu. Hastalarin hi¢ birinin BOS 6rneginin Ehr-
lich-Ziehl-Neelsen (EZN) yontemi ile boyanarak incelenmesinde aside direngli bakteri
goriilmedi. Bir hastada M. tuberculosis ayrica balgam kiiltiiriinde de iiredi. Tki hastada iireyen
M. tuberculosis isoniazide (INH) direncli olarak saptandi. Kranial bilgisayarli tomografi (BT) ve
manyetik rezonans (MR) incelemesinde saptanan en sik bulgu tiiberkiiloma idi. Dort hastada
hidrosefali saptand1. Bes hastada akciger grafisinde akcigerde lezyonlar goriildii. Bunlardan 1’si
sag tist alanda kavitasyon, 2’si her iki st akciger alanlarinda yogunluk artis1 ve 3’ miliyer tu-
tulum seklindeydi. Tki hastada tiiberkiiloz ilaglarina kars1 karacigerde toksisite gelisti. Bir has-
tada tedavi sirasinda tiiberkillomda paradoks biiytime gortildii. Dort hastada intrakranial
lezyonlarin tespit edilmesinde kranial MR incelemesinin BT’den daha duyarli oldugu goraldi.
Ug hasta 6ldii, 3 hastada nérolojik sekel kaldi. Sonug: Ekstrapulmoner tiiberkiilozun en ciddi
formu olan TM erken tani ve tedavi ¢ok 6nemlidir. Ancak izlem sirasinda kargilagilan ilag tok-
sisitesi ve direnci, paradoks yanit gelismesi gibi sorunlar tedavi seyrinde problemlere yol ag-
maktadir.

Anahtar Kelimeler: Tiiberkiiloz menenjit; radyolojik bulgular; tedavi, ilag direnci
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uberculosis remains as a major health
Tproblem and the World Health Organiza-

tion (WHO) declared it a global emer-
gency in 1993.! Central nervous system tuber-
culosis, the most threatening form of tuberculo-
sis, accounts for approximately 5% of extra pul-
monary tuberculosis.? TM is characterized as
meningoencephalitis as it affects both the me-
ninges and the brain parenchyma and its vascu-
lature.>* TM is usually caused by rupture of a
subependymal tubercle into the subarachnoid
space rather than direct hematogenous seeding.*

In this study, clinical, microbiological, and ra-
diological features of twelve adult patients with TM
who were hospitalized in Trakya University Hospi-
tal were evaluated and problems encountered dur-
ing the diagnosis, follow up, and treatment were
evaluated.

I STUDY POPULATION AND METHODS

Twelve adult patients hospitalized due to TM in
Trakya University Medical Faculty Hospital bet-
ween 2000 and 2004 were evaluated. The study
was performed after permission from the Local
Committee of Ethics in Science and according to
the guidelines of the Helsinki II declaration. Diag-
nosis of TM was established when the presence of
lymphocytic meningitis and at least one of the fol-
lowing findings were detected: 1) positive cultu-
re of CSF or other sterile body fluids or tissues for
Mycobacterium tuberculosis; 2) AFB in CSF, spu-
tum, sterile body fluid or tissue by EZN staining;
3) positive Mantoux reaction (after 10 units of tu-
berculin injection, skin induration of >10 mm or
>15 mm if the patient has received BCG within
the last five years) 4) household contacts or other
substantial exposure to an individual with active
tuberculosis; 5) radiological findings on cranial
CT or MRI characteristic of M. tuberculosis inc-
luding exudates in basal cisterns or Sylivian fissu-
res, hydrocephalus, tuberculoma, infarcts, and
gyral enhancement; and 6) clinical improvement
with antituberculosis (anti-TB) therapy. Lympho-
cytic meningitis was considered if the CSF find-
ings included the following: lymphocyte count
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more than 10/mm?, protein level higher than 40
mg/dL, and CSF/serum glucose ratio lower than
0.65

Clinical conditions of the patients were classi-
fied into three stages according to the Medical Re-
search Council Staging.® Stage I: patients with
nonspecific symptoms, minimal signs of meningi-
tis, no paresis, fully conscious, and in good general
condition; stage II: patients with drowsiness or fo-
cal neurological signs; stage III: extremely ill, deep
stupor or comatose patients.

The period between the onset of symptoms
and initiation of anti-TB therapy was defined as the
general period and the period between admission
to the hospital and the initiation of anti-TB therapy
was designated the interval period. Permanent ne-
urological sequels were defined after 6 months.
Management and duration of therapy were plan-
ned and were modified according to the stage of
the patient, microbiological results and drug toxi-
city.

Clinical, laboratory, and radiological data we-
re obtained for all patients. Cranial MRI and CT
without using contrast material were performed in
eleven patients. One patient did not give permissi-
on to perform radiological examination. Lumbar
puncture was performed in all patients before start-
ing therapy. CSF was examined for total and diffe-
rential leukocyte counts, protein and glucose
content. Direct Gram, Giemsa, EZN staining of CSF
was performed for bacteriologic investigation. Spe-
cimens were cultured conventionally on Lowens-
tein-Jensen media and radiometrically (BACTEC
460TB system, BD biosciences). M. tuberculosis
complex was differentiated from Mycobacteria ot-
her than tuberculosis using the BACTEC NAP (p-
nitro-o-acetylamino-f3-hidroxy-propiophenone)
test. Susceptibility testing for anti-TB drugs was
performed by the BACTEC radiometric susceptibi-
lity assay. Antibiotic concentrations tested were 0.1
pg/mL for INH, 2.0 yg/mL for rifampin (RIF), 2.0
pg/mL for streptomycin (SM), and 2.5 pg/mL for et-
hambutol (ETB).”
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I RESULTS

Twelve patients were enrolled in this study. Seven
(58.3%) patients were male, and five (41.7%) were
female. The mean age of the patients was 34.5 ye-
ars (range, 18-72 years). The average duration of
the general period was 12.5 days (range 3-25 days)
and the average duration of the interval period was
2.3 days (range 0-12 days).

The most common symptoms on admission
were headache, fever, nausea, and vomiting; the
most frequent signs were neck stiffness, fever, and
loss of consciousness (Table 1). One patient had
convulsions on admission to the hospital and 4 had
convulsions in the follow up period. Cranial nerve
palsy was observed in 4 patients; one recovered
with sequel. Involved cranial nerves were third, fo-
urth, and sixth in one patient, only sixth in two pa-
tients, and only seventh in one patient. All aerobic
cultures of the CSF were negative. EZN smear posi-
tivity was not detected in any of the CSF samples.
M. tuberculosis was demonstrated in CSF by cultu-
re in 10 patients. The average time of culture posi-
tivity was 20.8 days (range 10-30 days). M.
tuberculosis was detected in the culture of both spu-
tum and CSF in one patient who was admitted to
the hospital with stage III disease. Anti-TB drug sus-
ceptibility test was performed in all culture positi-
ve patients and INH resistance was detected in two.

Five patients had pulmonary lesions on chest
radiographs. One patient had cavitation on the
right upper zone, one had bilateral apical hyper-
density, and three had miliary involvement. Whi-
le three patients had hydrocephalus on admission
to hospital, hydrocephalus was detected in one pa-
tient on the fourth day of hospitalization. Ventri-
culoperitoneal shunt was performed in three
patients with hydrocephalus. The cranial CT and
MRI findings of 11 patients were presented in Tab-
le 2. Cranial MRI revealed a 0.5 cm nodule as well
as perifocal edema in the right frontal lobe and mi-
limetric nodules with contrast material enhance-
ment in the basal occipital horn of the left side
(Figure 1). Prednisolone in addition to anti-TB
drugs was given to this patient. In the control cra-
nial MRI after 3 weeks, enlargement of nodular le-
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TABLE 1: Symptoms and signs of patients with
tuberculous meningitis on admission to the hospital.
Symptoms and signs Number (%)
Symptoms
Headache 9 (75.0)
Nausea 9 (75.0)
Fever 8 (66.6)
Vomiting 7 (58.3)
Weakness 4(33.3)
Lack of appetite 4 (33.3)
Double vision 1(8.3)
Syncope 1(8.3)
Signs
Neck stiffness 10 (83.3)
Change of consciousness 5(41.6)
Cranial nerve involvement 4 (33.3)
Paralysis/plegia 4(33.3)
Nystagmus/ataxia 1(8.3)
Convulsion 1(8.3)

TABLE 2: Cranial CT and MRI findings.
Finding Cranial MRI (n: 11) Cranial CT (n: 11)
Tuberculoma 6 2
Hydrocephalus 4 2
Basal meningitis 3 .
Infarction 1 1
Cerebritis 1

sions, increase in perifocal edema, and new mili-
metric nodules located sub cortically were detec-
ted in the left frontal, temporal, and both parietal
lobes (Figure 2).

Liver toxicity due to anti-TB drugs developed
in one patient. INH and RIF were stopped and tre-
atment was maintained with pyrazinamide (PZA)
and ETB. The patient was followed-up for 14 days
and with liver enzymes within normal limits, tre-
atment was continued with four drugs for 2 months
and then with INH and RIF for an additional 10
months. In a patient with disseminated tuberculo-
sis, treatment had to be stopped twice due to the li-
ver toxicity of the drugs. Hearing loss and vision
defect developed during treatment with INH, RIF,
ETB, and SM. The treatment was continued with
INH and PZA for 18 months. The clinical status of
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FIGURE 1: Cranial MRI revealed a 0.5 cm nodule and perifocal edema in the right frontal lobe, and milimetric nodule with contrast material enhancement in the

basal occipital horn of the left side.
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FIGURE 2: Cranial MRI after 3 weeks, enlargement of nodular lesions, increase in perifocal edema and new milimetric nodules located subcortiacally were de-
tected in the left frontal, temporal and both parietal lobes.

one patient admitted to the hospital with stage I di-
sease deteriorated rapidly. On the fourth day of
hospitalization, he had convulsions. Hydrocephaly
and cerebral tuberculomas were detected and ven-
triculoperitonal shunt was performed. The patient
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died on the first day of treatment. CSF culture of
this patient grew M. tuberculosis resistant to INH
on the fourteenth day. The other patient with M.
tuberculosis resistant to INH was given triple drug
regimen for 12 months.
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Three patients died during treatment. Two
had stage III and one had stage I disease on admis-
sion to the hospital. Three patients improved clini-
cally with neurological sequels; two had stage 11
and had stage III disease (Table 3).

I DISCUSSION

TM can occur at any age. In our study, the mean
age of the patients was 34.5 and 50% was in the 15-
25 age group. Other studies from Turkey reported
similar results.>®

The duration of the general period was 12.5
days and the interval period was 2.3 days in this
study. Interval periods longer than 3 days were re-
ported to be the most important factor associated
with mortality by Verdon et al; on the other hand,
other studies suggested that the long general peri-
od was more significant than the long interval pe-
riod as a predisposing factor in the development of

sequels.>*10

The most frequent symptoms on admission to
the hospital were headache, nausea, vomiting, and
fever; the most frequent signs were neck stiffness,
fever, and consciousness changes. These findings
were similar to data in other studies.>®!"3

High protein level in CSF was reported to be a
statistically significant factor for poor prognosis by
Hosoglu in Turkey and by another study from Qa-
tar.'>!* CSF analysis was performed in all of our pa-
tients on admission to the hospital and before
treatment but statistical analysis could not be per-
formed due to low number of patients in our study.

Culture positivity for M. tuberculosis was hig-
her than in other reports. EZN staining of the CSF
revealed no AFB in any of our patients while in 10
(83.3%) M. tuberculosis was isolated from CSF. In
a previous study, culture and AFB positivity in CSF
was 9.9% and 12.9% respectively.” In another

TABLE 3: Clinical staging and prognosis.

Stage 1 Stage 2 Stage 3
Recovered (n) 6
Had sequel (n) 2 1
Died (n) 1 2
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study, the rates were 21.4% and 7.1%.'? The isola-
tion rate of M. tuberculosis was 50% in the Qatar
study. In many clinical series, smear positivity for
AFB in CSF by microscopy is <10% and the cultu-
re-positive rate varies from 25-70%.'>'® Several stu-
dies reported that the CSF culture positivity was
associated with worse prognosis.'®"® Although cul-
ture positivity was high in our study, we could not
evaluate its effect on prognosis due to the low num-
ber of patients. Two culture-negative clinically im-
proved without sequel.

Cranial MRI is more sensitive than cranial CT
in detecting the lesions below the level of brains-
tem and in the posterior fossa. CT may not detect
tuberculoma. Cysticercosis, toxoplasmosis, some
neoplasms, and other granulamotous diseases like
sarcoidosis may be misdiagnosed as granuloma by
cranial CT." CT and MRI show hydrocephalus in
50-80%, cerebral infarctions in 25-30%, and peri-
vascular edema and tuberculomas in 10-20% of the
patients. The reported frequency of infarcts de-
monstrated by CT varies from 20% to 38% and the-
ir incidence is significantly higher in MRI than in
CT. In general, all other lesions associated with TM
are demonstrated better on MRI than on CT scan.'®
Different forms of lesions in TM were detected in
the cranial MRI of 4 patients whose cranial CT im-
ages were normal. Although this finding may sug-
gest the sensitivity of MRI in demonstrating TM
lesions, the number of patients included in this
study was not adequate to confirm this. This diffe-
rence may also be due to not using contrast mate-
rial for cranial CT. In our patients, the most
frequent pathology detected on MRI was tubercu-
loma. This finding was followed by hydrocephalus
and basal meningitis. In the study by Kilani et al
including 122 cases, the most frequent pathologic
findings on MRI were hydrocephalus, tuberculo-
mas, leptomeningitis, infarction and brain abscess
in following order." In another study, the most fre-
quent findings on cranial CT were hydrocephalus
(47%), brain edema (11%) and tuberculoma (8%).%

Neurological sequels develop in elderly pati-
ents, infants with hydrocephalus, and patients
whose diagnosis are established late.”” Develop-
ment of hydrocephalus was reported to be a poor
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prognostic sign by many studies.’®" In our study
hydrocephalus developed in 4 patients; two died
and two had neurological sequels. Hydrocephalus
may be considered a prognostic factor in patients
with TM.

The most controversial topic in the manage-
ment of TM therapy is the benefit of corticostero-
ids. Corticosteroid is considered in the treatment
due to its tissue injury decreasing effect by the pre-
venting meningeal inflammation and interleukin
secretion. In a prospective study, methylpredniso-
lone was not effective in improving clinical outco-
me.” Steroids are reported to be effective especially
in patients with paradoxical reaction in improving
disease outcome and clinical symptoms.'” Corticos-
teroid can suppress the host immunological proces-
ses against mycobacterial products, the mechanism
which is considered to be responsible for the para-
doxical reaction. In contrast, the number of tuber-
culomas increased in a case receiving corticosteroid
treatment in the third week of therapy in our
study. Tuberculomas were reported to develop in
23% of the corticosteroid administered cases in an-
other study. Due to the absence of sufficient data
on the rate of tuberculoma, it is difficult to conclu-
de that corticosteroid therapy prevents develop-
ment of tuberculoma.?! Although studies attempted
to control paradoxical growth of the cerebral mass
lesion or cerebral edema, the effect of steroids on

suppressing paradoxical response is not clear.???

Since continuous therapy is important in clin-
ical improvement, anti-TB drug toxicity is a prob-
lem. When liver toxicity develops, the treatment
should be stopped until toxicity resolves.>® In our
study, we had to interrupt treatment due to liver
toxicity in two patients who developed neurologi-
cal sequels.

Only a few studies were performed examining
the relationship between different patterns of drug
resistance and their effect on treatment response
and outcome of TM. INH has an early potent bacte-
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ricidal effect and its penetration to CSF is excellent;
thus, TM caused by organisms resistant to this drug
may be relatively harder to treat. INH and/or SM
resistance probably has no significant detrimental
impact on outcome because RIF-containing first-li-
ne antituberculosis drug regimen is sufficient for a
good outcome while M. tuberculosis resistant to at
least INH and RIF has a devastating effect on the
outcome of TM.?* In our study, we detected INH re-
sistance in two cases; one died and the other was gi-
ven triple drug regimen for 12 months.

Three patients had stage III disease on admis-
sion; two died and one developed neurological se-
quels. One out of eight stage II patients on
admission had sequels, whereas the remaining se-
ven patients were discharged from the hospital
with clinical improvement. These results were in
concordance with the findings in other studies,
which stated that the stage of the patient was im-
portant for prognosis.’*?>?¢ In another study, po-
tential risk factors for mortality were reported as
comatose state, delay in treatment and convulsions
on admission to the hospital.?

In our study, three (25%) patients died and
three (25%) patients had neurological sequels.
Mortality rate was 21%, 23.3% and 13.1 % in three

different studies reported from Turkey.®!?

In conclusion, early diagnosis and treatment is
of major importance in TM, which is the most se-
rious form of extrapulmonary tuberculosis. As it ta-
kes long time to isolate the bacteria in culture, it is
better not to wait for diagnosis and to start treat-
ment as soon as possible after a quick laboratory
and radiological investigation period. One of the
important reasons of unsuccessful treatment is the
interruptions of treatment period because of drug
toxicity. Moreover, drug resistance and occurrence
of paradoxical response under treatment can pre-
vent efficient treatment. Recognition of all these
problems and the prescription of convenient treat-
ment are very important.
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