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Much of our knowledge of the clinical picture and
treatment of tuberculous meningitis (TBM) is based on
experience gained in earlier decades and on more recent
reports from Asia[l,z]. The clinical experience abroad
may Dot be directly applicable to the UK, as a different
population with different medical facilities is ipvolved([2].
Current principles of management of TBM are derived
from extensive studies which followed the introduction of
anti-tuberculous drugs[3,4} ., Over the past 25 years the
overall incidence of tuberculosis in the indigenous popu-
lation of Britain has declined[S],
been introduced,
become available.

BCG vaccination has
and new anti-tuberculous drugs have
These changes may have altered the
clinical picture, morbidity @nd mortality of TBM, and the
present study was undertaken to determine the extent of

any alteration. The Northern Region

is particularly
appropriate for this analysis, having = relatively fixed
population and only = small number of jmmigrants.

Methods

An effort was made to trace all cases of TBM in the
Northern Region during the decade 1970-80. Records of
cerebrospinal fluids positive om culture for Mycobacterium
tuberculosis were available from the Regjional Tuberculosis
Reference Iagboratory fof the years 1975-80, making
possible the identification of all bacteriologically proven
cases for this period, Earlier cases were identified by
means of the Regional Diagnostic Index.

Patients were included in the survey if the cerebrospi-
nal fluid (CSF) was pOSitiV& on culture for M. tuberculosis,
or f, in addition to the typical ©SF findings °f TBM,
there was definite radiological evidence of pulmonary °*
miliary tuberculosis and an gppropriate response t© anti-
tuberculous therapy. Two patients were included in

whom the diagnosis was verified at autopsy. Fifteen

*Address for correspondence: Dr D. E. Bateman, MRCP (UK) , Department
of Neurology, Newcastle General Hospital.

patients with a clinical diggnosis of TBM and = pogitive
response O treatment were excluded due to lack of
bacteriological confirmation and no radiological evidence
of pulmonary °r miliary tuberculosis.

Results
Patients

- cases were ] 1fi 25 females and 18
Forty-three identified,
males. Two patients were imm:i.grants from India, the rest

being indigenous. ©ne quarter ©f the patients wewe
transferred from their hogpital of admission to the Re-

gional Neurological Centre at Newcastle for further man-
agement . The number of cases per year is shown in Flg
1, which suggests that some cases in the earlier period of

the study were not identified. During the more accurately
documented years 1975-80, the zverage number of cases

Fig. 1 Number of cases gf tuberculous meningitis per annum,
1970-1980. Average number of cases per annum 4.3.
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per annum is 5.7, giying an incidence of 0.2 per 100,000
p.a. This compares With a figure ©f 0-15 predicted by
extrapolation from the nationwide statistics recently e-
ported®]. In the majority ©f patients (74 per cent) the
disease occurred before the age ©f 40, the mean age being
31, with a range ©f two to 74 yearg (Fig. 2). Details of
exposure to tuberculosis and previous BCG vaccination
were not available in sufficient patients t© 2110V analysis.

Fig. 2- Age distribution of cases of tuberculous pepingitis.
Mean 46 31 years; range 2-74ygans.

Clinical Features

The severity of the disease before treatment was assessed
in each (gge,
teria®)
that the majority fell into Groups !I and III.

using the Medical Research Council cri-
(Table 1). This classification of the cases shows

Table 1. Classification of severity of tuberculous meningj_tis
prior to treatment (Medical Research Council, 1948).

Group No. of patients s
I 6 14
II 22 51
III 15 35

Group I Patients with mainly non-specific symptoms, with little or no
signs ©fneningitis, withno pareses, im good general condition, and fully
conscious. Diagnosis established mainly o= findings in CSF.

Group II: Patients in condition between those of Groups I and III.
Group III: Patients extremely ill, deeply stuporose o* comatose, ox With

gross pareses.

In only 37 per cent of the cases was there a. history of
prior systemic upset, often comprising general malaise,
anorexia, weight loss and night sweats.
length ©f history of the meningitic illness before treatment
was ten days (range 1-30 days). This was independent ©of
the geyerity of the illness, being the same in each MRC
group. Non-CNS tuberculous lesions were infrequent
and were identified in gnly eight patients; Groups ! and II

The gyerage

each had one patient with pulmonary tuberculosis and
Groups II and III each had three patients with miliary

abnormalities before treat-

tuberculosis. Neurological
ment were common and 24 patients (58 per cent) had
focal peurological signs in addition to altered level of
consciousness and meningism. The most frequent were
third or sixth cranial nexrve palgies and cortico-spinal tract

signs (Table 2).

Table 2. Neurological signs before treatment.

No. affected

Sign

Meningeal irritation 38

Altered level of consciousness 33
11

Cortico-spinal tract gigns
Ocular palsy

Papilledema

Tremor

Aphasia

Laboratory Investigations Before Treatment

Cerebrospinal Fluid

The CSF findings before treatment are summarised in
Table 3. There were no instances in which the CSF was
completely normal, but in three cases the CSF cell count
was normal, in enme the protein level was not rajsed, and
in three there was no lowering ©f the CSF glycose
content. Direct microscopy ©f the Ziehl-Nielson ,,qp.-
aration revealed acid-fast bacilli in 22 pey cent Of cases
and the CSF cell count revealed a combination of lym-
phocytes and polymorphs in over half the gappleg, the
average polymorph count in these cases being 43 per cent.

Table 3. Cerebrospinal fluid findings before treatment.

No. of patients %
Cell count
No. per mm3
0-3 3 7
4-99 25 58
100-399 14 33
400 1 2
mean 122
cases with ]ymphoctes 2nd polymorphs 53
average polymorph 43
Protein g/l
0-0.45 1 2
0.46-0.99 9 21
1-5 28 65
5 5 12
mean 2.8
Glucose mmol/1
0-2 34 79
2.1-2.5 6 14
2.5 3 7
mean 1.4
Acid-fast bacilli seen 9 22
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Serum Sodium

Serum sodium measurements before treatment were

available in 37 patients 2nd hyponatraemia w== present in
all but four. The mean sodium was 127mmol/litre and
Flg 3 shows the distribution of these values.

15

T 1 1
98 116~ 121- 126- 131- 136- 152
120 125 130 135 140

Na immol/1l

Serum sodium pefgre treatment.

Fig. 3-

Treatment

The pajority of patientg were treated with three or four
anti-tuberculous drugs, the most frequent combination
being rifampicin, isoniazid and gtreptomycin; ethambu-
tol, ethionamide, PAS or pyrazinamide were used less
frequently (Table 4), Intrathecal gstreptomycin therapy
was given to 13 patients. Thirty-six patients (84 per cent)

received parenteral °r oral steroids for varying lengths of
time. The treatment period varied from nine months to

two years. In one patient treatment was given for one
year and two years later he relapsed and died.

Table 4. Drug treatment. (Treatment period 9 months to 2

years) .
Drug No. Treated
Isoniazid 40
Rifampicin 33
Streptomycin 29
Ethambutol 18
PAS 8
Ethionamide 5
Pyrazinamide 6
3 drugs 23
4 drugs 20

Outcome (Table 5)

The overall mortality in this series was 23 per cent and a
high proportion of survivors (36 per cent) had some
degree °f neurological disability @ @ consequence ©f their
illness. This dlsablllty was variable and only four patients
were incapable ©f independent existence.

Table 5 shows clearly that both mortality and morbid-
ity are related to the geyerity of the disease at the start of

Table 5. Results of treatment related to MRC group at start of

treatment.

No. of
Group patients % Recovered Disability Mortality
I 6 14 5 1
II 22 51 12 7 3 (14%)
111 15 35 1 7 7 (50%)
Total (%) 41 36 23
treatment. Half the cases in MRC Group III died and
only one individual in this group recovered without

significant deficit. The frequency @nd type °f neurological
complication arising during treatment, including those
which ultimately resolved, are shown in Table g, which
again emphasises the direct relationship between the
severity of illness before treatment and subsequent neuro-
1Ogical deficit.

Hydrocephalus is = well-recognised complication of
tuberculous meningitis, and in this gtydy was clinically
evident in 17 patients. Ten patients were treated surgi—
cally with a ventricular shunting procedure; it was not
clear from the case records why the other seven were not
shunted, though the patients may have been considered
too ill to benefit. The effect of shunting related to the
outcome is shown in Table 7. The difference in mortality
between the shunted and non-shunted patients is mnot

statistically significant.
Discussion

Assuming that the findings ©f this regional survey =re
representative ©of Britain as a whole, the results gyggest
that a number of changes have occurred in the clinical
picture of TBM in paralle]l with the diminished incidence
of tuberculosis. Associated tuberculous lesions appear t©
be much less common than previously reported[S} , and in
most instances clinically evident tuberculous infection
was confined to the central nervous gystem. Radiological
evidence of pulmonary °r miliary TB was seen 1in less
than 20 pey cent of cases (contrasted with 60 pey cent in
the 1948 MRC report[ﬂ) and no other tuberculous
lesions were identified in this gyryey. The mortality in
those with piliary tuberculosis (g6 per cent) was consider-
ably higher than that of the gyoyp as a whole (23 per

cent) .
There may have been an increase in the proportion of

cases falling into MRC Group !II before treatment (35
per cent in this survey and 23 per ©ent reported by Smith
et al. 3]). There are two possible reasons for this. With the
decline in incidence of TBM, the diagnosis is 1ikely to be
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Table 6. jeurological complications during treatment. The total number of neyrological complications is shown individually. Some

Patients suffered more than one complication, r = recovered.

Complication

Memory and intellectual j_mpaj_rment 1

Emotional 1apility and disinhibited
Epilepsy
Hydrocephalus

Hypothalamic disturbance

Extrapyramidal syndrome
Hemiparesis

Spinal arachnoiditis

Ataxia

Ocular palgy 2(r)
Optic atrophy

Optic tract lesion

Total

Table 7. gydrocephalus and effect of ghunting.

No. of

patients Deaths
Shunted 10 3
Not shunted 7 6
Total 17 9

P - 0.069, NS

made less readily. However, this is not a sufficient

explanation, since the average length of the meningitic
}llness is independent of the MRC gyoyp ©f severity, and
' diagnostic delay were a major factor in accounting for
the increase in cases falling into Group III, the length of
the meningitic illmess should be longer in this group.
A]_though the broadness of the MRC gyroups Would tend
to conceal this so that patients may deteriorate without
change of MRC 4oy, it seems likely that, in addition to
diagnostic delay, variable host resistance affects the
Severity of the disease.

Too great @ reliance on typical CSF findings and the
demonstration of acid-fast bacilli can lead to delayed o=
mistaken diagnosiS. In seven cases in this study one of the
CSF constituents was normal. A mixture of polymorphs
and 1ymphocytes is more common than Suppoged and can
make j_mpossj_b]_e the early laboratory differentiation of
TBM from pareially treated pyogenic meningitis. This is
= familiar proplem to the clinician and is exaggerated by
the fact that acid-fast bacilli were identified in the initial
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Group T

Group I Group I
amenorrhoea
- excess gppetite (1)
sleep (r)
'disturbed temp.
appetite (r)
tr)
3 (2r) 3
37 (1r) ! (mod)
(mild 1)
(mod 1)
1
3(r) 3 (x)
1
27 23

preparation in less than a gquarter of subsequently bacteri-
ologically proven cases. Hyponatremia was a common
early feature in this study and its presence may be of some
diagnostic help.

The outcome of treatment Iis disappointing since de-
spite the introduction of new anti-tuberculous drugs, the
mortality in this gtudy is not appreciably different from
results reported in earlier decades[3,9], and is compar-
reports From Glaggow([10] and the
USAf1l]. The morbidity among Survivors remains high
(36 per cent) and in most cases this involves a significant
neurological disability. Some of the poggible reasons for
these poor results have been commented upon (diagnostic
delay, variable host resistance and inherent severity of the
disease), but it is doubtful whether Chemotherapy and
adjuvant therapy were used to their full potential.

This study shows that there is no unanimity about the
best combination of chemotherapy, optimal duration of
treatment or the need for intrathecal therapy with ster-

oids, streptomycin o= purified protein derivative (ppp)
No patient in this series received PPD and in the 30 per

able with recent

cent in whom intrathecal streptomycin was yged, this
treatment was continued for a few days only As the
patients who received intrathecal treatment were usually
more geverely affected, ' was not poggiple to draw any
conclusions as to its effectiveness, although ome patient
with spinal arachnoiditis made a dramatic recovery fol-
lowing the introduction of intrathecal streptomycin. 2
similar confusion surrounds the use of parenteral or oral
steroids in TBM[12,13],

In our series their use was
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almost routine (84 per cent), but as the results are not
appreciably different from those of Hockaday ©t al. [13],
who reserved steroids for acute cerebral or pulmonary
ocoedema and overwhelming tuberculous infection, it

would that the benefit of routine

appear steroids is
questionable. The results of our Study suggest that treat-
ment of gymptomatic hydrocephalus by early ventricular
shunting may Pe beneficial but since these figures are not
statistically significant, further studies are necessary[14],
As a result of extensive experience, Smith made very
specific recommendations for the treatment of tubercu-
lous meningitis[15], Nevertheless, following the introduc-
tion of new anti-tuberculous drugs, the principles of
management have become less clegr, and it is evident that
uncertainties about the optimum form of
therapy [16]: the place of steroids and the need for
intrathecal administration now exist.

chemo-

Since it is estimated

that about 100 cases of TBM occur annually in England

and Wales [6}, it seems possible that these questions could
be answered by multicentre trials.
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