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Tuberculosis is an endemic disease in developing 
countries and is a major public health problem. The 
widespread increase in the prevalence of HIV infec-

tion has brought about a resurgence of tubercular infec-
tions in the developed world, and has caused an increase 
in tuberculosis in the developing world.13 Previous re-
search and an existing knowledge base indicates that the 
incidence of tubercular meningitis (TBM) worldwide is 
increasing primarily because of the epidemic of HIV in-
fection.2,3 HIV infection increases the risk of all forms of 
tuberculosis, especially extrapulmonary tuberculosis and 
TBM. Many previous reports have documented that HIV 

infection significantly reduces the survival rate in patients 
with TBM.12

Hydrocephalus is one of the most common complica-
tions of TBM, with close to 80% of patients having dilated 
ventricles in the early stages of the disease.23 Literature 
regarding the precise criteria for CSF diversion in patients 
with TBM with hydrocephalus remains controversial, as 
there is a dearth of well-designed prospective trials.6,19,27 
Most of the literature supports the role of CSF diversion 
in patients with hydrocephalus who are in good grades 
(Grades I and II);1,19 however, the benefit for patients with 
hydrocephalus in poor grades is not definite.14,20 There is 

abbreviatioNs GCS = Glasgow Coma Scale; GOS = Glasgow Outcome Scale; TBM = tubercular meningitis; VP = ventriculoperitoneal.
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obJect Hydrocephalus is one of the commonest complications of tubercular meningitis (TBM), and its incidence is 
increasing with the HIV epidemic. Literature evaluating the role of ventriculoperitoneal shunts in HIV-positive patients 
with TBM and their long-term prognosis is scarce.
methods Between June 2002 and October 2012, 30 HIV-positive patients with TBM and hydrocephalus underwent 
ventriculoperitoneal shunt placement. Thirty age-, sex-, and grade-matched HIV-negative patients with TBM and hydro-
cephalus were randomly selected as the control group. Outcome was analyzed at discharge (short-term outcome) and at 
follow-up (long-term outcome). Univariate and multivariate analyses were performed to look for predictors of outcome; p 
< 0.05 was considered significant.
results There were no differences in the clinical, radiological, or biochemical parameters between the 2 groups. 
Short-term outcome was better in the HIV-negative group (76.7% improvement) than in the HIV-positive group (70%). 
However, the long-term outcome in HIV-positive patients was very poor (66.7% mortality and 76.2% poor outcome) com-
pared with HIV-negative patients (30.8% mortality and 34.6% poor outcome). Seropositivity for HIV is an independent 
predictor of poor outcome both in univariate and multivariate analyses (p = 0.038). However, in contrast to previous re-
ports, of 5 patients with TBM in good Palur grades among the HIV-positive patients, 4 (80%) had good outcome following 
shunt placement.
coNclusioNs The authors recommend that shunt treatment should not be performed in HIV-positive patients in poor 
Palur grade with hydrocephalus. A trial of external ventricular drainage should be undertaken in such patients, and shunt 
treatment should be performed only if there is any improvement. However, HIV-positive patients in good Palur grades 
should undergo VP shunt placement, as these patients have better outcomes than previously reported.
http://thejns.org/doi/abs/10.3171/2014.12.JNS14257
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recent literature supporting the role of CSF diversion even 
in patients in Grade IV TBM.22 However, literature evalu-
ating the role of CSF diversion in HIV-positive patients 
with TBM and hydrocephalus is scarce. Nadvi et al. re-
ported a series of 30 patients with TBM and hydrocepha-
lus, of whom 15 were HIV positive.18 The authors reported 
very poor results following CSF diversion in their subpop-
ulation. On the basis of the poor results following shunt 
placement in HIV-positive patients with TBM, the authors 
recommended against CSF diversion in this population, 
regardless of patient grade.18 There are no other studies 
describing the role of ventriculoperitoneal (VP) shunts in 
HIV-positive patients with TBM and hydrocephalus.

We have previously described our experience with 
shunts in poor-grade patients with TBM.13 The present 
study analyzes our experience of VP shunts in HIV-posi-
tive patients with TBM and hydrocephalus and correlates 
the outcome.

methods
This retrospective study was performed at the National 

Institute of Mental Health and Neuro Sciences, Bangalore, 
India, and comprised HIV-positive patients with TBM 
and hydrocephalus who were treated with CSF diversion. 
All HIV-positive patients with TBM and hydrocephalus 
(n = 30) who underwent VP shunt placement from June 
2002 through October 2012 were included in this study. 
HIV-positive patients were diagnosed on the basis of a 
positive serological report by enzyme-linked immunosor-
bent assay or Western blot, or both. Thirty age-, sex-, and 
clinical grade–matched HIV-negative patients with TBM 
and hydrocephalus, who underwent CSF diversion in the 
same study period, were randomly selected as the control 
group. All patients who underwent VP shunt placement 
had symptoms of raised intracranial pressure, with clini-
cal, radiological, and CSF findings characteristic of TBM. 
The clinical, biochemical, and CSF data were collected 
from the case records. The radiological features were re-
viewed from the radiology archives.

study protocol
All patients with TBM were started on a weight-ap-

propriate dosage of antitubercular treatment, consisting 
of rifampicin, isoniazid, pyrazinamide, and ethambutol, 
along with pyridoxine supplements and steroids. The di-
agnosis of TBM was confirmed in all cases with plain and 
contrast-enhanced CT scans and cytochemical analysis of 
the CSF obtained from a lumbar puncture.

clinical status
The clinical status of the patients was defined at the 

time of admission based on Glasgow Coma Scale (GCS) 
scores24 and Palur grade (Table 1).19 Other parameters 
that were analyzed were age, clinical grade at admis-
sion, duration of symptoms, CSF cellularity and proteins, 
duration of seropositivity (in patients with known HIV 
status), neurological deficits, presence of extrapulmonary 
tuberculosis, CT scanning evidence of basal exudates, 
hydrocephalus and infarcts, and CD4 count whenever 
available.

vp shunt
As has been our policy, we prefer to place VP shunts 

in most patients with TBM and hydrocephalus after cor-
recting any derangement in their biochemical parameters. 
This policy has given us good results even in Grade IV 
patients with hydrocephalus, where 45% of the poor-grade 
patients had good long-term outcome.22 However, if the 
patient had extensive basal infarcts secondary to arteritis 
in TBM, shunt placement was deferred and an external 
ventricular drain was placed; shunting was performed if 
there was improvement in the sensorium after CSF drain-
age. All patients underwent placement of a medium-pres-
sure Chhabra VP shunt (Surgiwear Inc.). The external ven-
tricular drains were placed in the frontal horn wherever 
applicable 5 cm above the external auditory meatus in all 
patients.

Follow-up
Follow-up analysis was obtained from the medical re-

cords, through structured questionnaires, or by telephone 
conversation. Most of our patients were discharged 2–4 
days after shunt placement and were referred to a hospi-
tal specializing in HIV-related treatment for further man-
agement. Whenever there was no hospital follow-up, a 
standard questionnaire was administered by telephone to 
determine the patient’s outcome. Inquiries regarding im-
provement in sensorium and current health status and the 
patient’s ability to perform daily work were obtained. In 
case of death, the duration between the death and the time 
of discharge and cause of death were recorded.

Outcome was analyzed at 2 points: outcome at dis-
charge (short-term outcome) and outcome at follow-up 
(long-term outcome). The short-term outcome is more a 
function of immediate improvement secondary to CSF 
diversion, as the medical treatment would not have acted 
so soon. A good outcome was considered when there was 
improvement in the sensorium as determined by a 2-point 
improvement in GCS score, or there was improvement in 
raised intracranial pressure symptoms in fully conscious 
patients. The long-term outcome was assessed at 3 months 
after shunt insertion. The long-term outcome would be a 
function of both CSF diversion and treatment with antitu-
bercular therapy and antiretroviral therapy, and the natu-
ral history of the disease. The long-term outcome was de-
fined based on the Glasgow Outcome Scale (GOS) score.8 
The outcome was considered good when there was good 
or moderate recovery (GOS Score 4 or 5) and poor when 
there was severe disability, persistent vegetative state, or 
death (GOS Scores 1–3).

table 1. palur grading of tubercular meningitis

Grade Definition

I Headche, vomiting, fever w/ or w/o neck stiffness; no neuro-
logical deficits

II Normal sensorium; neurological deficits present
III Altered sensorium but easily arousable; dense neurological 

deficits may or may not be present
IV Deeply comatose; decerebrate or decorticate posturing
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statistical analysis
Statistical analysis was performed using commercially 

available statistical software (SPSS 19.0; SPSS, Inc.). Chi-
square tests were done for assessing the association be-
tween study variables and outcome. Multivariate analysis 
with binary logistic regression analysis was performed to 
look for the predictors of long-term outcome; p < 0.05 was 
considered to be significant.

results
demographic data

From June 2002 through October 2012, 30 HIV-posi-
tive patients with TBM and hydrocephalus underwent VP 
shunt placement. Thirty age- and sex-matched HIV-neg-
ative patients with TBM and hydrocephalus who under-
went VP shunt insertion during the same time period were 
used as the control group. The mean and median ages in 
the HIV-positive group were 31.3 and 32.0 years, respec-
tively (range 18–45 years), while the mean and median 
ages in HIV-negative patients were 31 and 29 years, re-
spectively (range 18–62 years). In the HIV-positive group 
73.3% were male, while in the HIV-negative group 76.7% 
were male.

clinical presentation
The clinical features of the cohort are tabulated in 

(Table 2). The incidence of history of tuberculosis was 
similar in both groups (40% in the HIV-positive group vs 
46.7% in the HIV-negative group). Headache was the most 
common presenting symptom in both groups (73.3% and 
76.7% in HIV-positive and HIV-negative groups, respec-
tively). Fever was present in fewer HIV-positive patients 
(60%) than in HIV-negative patients (86.7%). Seizure at 
presentation was more common in the HIV-positive group 
(7 patients [23.3%]) than in the HIV-negative group (4 
patients [13.3%]). The majority of patients (20 [66.7%] in 
the HIV-positive group and 18 [60%] in the HIV-negative 
group) were in Palur Grade III. There was no statistically 
significant difference between the 2 groups with respect 
to the clinical parameters except in terms of constitutional 
symptoms and fever, which were in higher proportion in 
HIV-negative patients, and meningeal signs, which were 
more prevalent in HIV-positive patients. The incidence 
of extrameningeal tuberculosis was higher in the HIV-
positive group (15 patients: 10 pulmonary and 5 extrapul-
monary) than in the HIV-negative group (11 patients: 7 
pulmonary and 4 extrapulmonary).

radiological Findings
Preoperatively, all patients underwent plain and con-

trast-enhanced head CT scanning. The majority of the pa-
tients had communicating hydrocephalus (23 HIV-positive 
patients [76.6%] and 22 HIV-negative patients [73.3%]). 
Basal exudates were less common in HIV-positive pa-
tients (n = 13 [43.3%]) than in HIV-negative patients (17 
[56.6%]). Infarcts were present in 7 HIV-positive patients 
(23.3%) and 9 HIV-negative patients (30%). Tuberculomas 
were seen more commonly in HIV-negative patients than 
in HIV-positive patients (Table 2). However, none of these 

table 2. comparison of clinical, laboratory, and radiological 
features in hiv-infected and hiv-uninfected patients with 
tubercular meningitis*

Variable HIV Positive HIV Negative p Value

Clinical features
  Age in yrs 0.758
    Mean ± SD 31.30 ± 7.8 31 ± 9.9
    Range 18–45 18–62
  Male sex 22 (73.3) 23 (76.7) 0.766
  Previous tuberculosis 12 (40) 14 (46.7) 0.602
  Duration of illness in days
    Median 15 16.5
    Range 2–180 2–180
  Headache 22 (73.3) 23 (76.7) 0.766
  Constitutional symptoms  18 (60) 26 (86.7) 0.020
  Seizures 7 (23.3) 4 (13.3) 0.317
  Preop GCS score  0.161
    Mean ± SD 11.27 ± 2.36 12.50 ± 2.22
    Range 5–15 7–15
    3–8 4 (13.3) 1 (3.3%)
    9–15 26 (86.7) 29 (96.7)
   Palur grade 0.335
    I 4 (13.3) 7 (23.3)
    II 2 (6.7) 4 (13.3)
    III 20 (66.7) 18 (60)
    IV 4 (13.3) 1 (3.3%)
  Meningeal sign (%) 24 (80) 14 (46.2) 0.007
  Cranial nerve palsy (%) 7 (23.1) 9 (30) 0.559
  Focal weakness (%) 6 (20) 10 (33.3) 0.243
  Blood investigation
    CD4 count (range) 143 (26–445) Not done
    Hyponatremia 7 (23.3) 5 (16.7) 0.519
CSF features
  CSF cell  0.382
    Median 88.42 70.4
    Range 0–112 0–288
  Glucose level in mg/dl 0.396
    Median 56.0 43.00
    Range 13–164 15–94
  Protein in mg/dl 0.435
    Median 233.5 171
    Range 54–357 36–1592
CT scanning features
  Communicating hydro-

cephalus
23 22 0.766

  Exudates 13 17 0.302
  PVL 25 26 0.718
  Infarct 7 9 0.559
  Tuberculoma 3 7 0.166

PVL = paraventricular lucency.
*  Values are number of patients (%) unless indicated otherwise. Values in 
boldface are statistically significant.
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differences in the radiological parameters between the 2 
groups were statistically significant.

blood and csF Findings
Hyponatremia was present in 7 HIV-positive patients 

(23.3%) and in 5 HIV-negative patients (16.7%). This dif-
ference was not statistically significant (Table 2). CD4 
counts were available for only 21 patients in the HIV-pos-
itive group and ranged from 26 to 445 cells/mm3 (mean 
175.4 cells/mm3; median 143 cells/mm3) (Table 3).

The median CSF cell counts were slightly higher in the 
HIV-positive group (88.4 vs 70.4 cells/mm3). The median 
glucose and protein values were slightly more in the HIV-
positive group as shown in (Table 2). However, these dif-
ferences were not statistically significant.

Follow-up analysis
Follow-up or last known outcome (including death) 

was available for 21 of the 30 HIV-positive patients with 
a mean follow-up of 130 days (range 3–25 months). In the 
HIV-negative group, follow-up or last known outcome was 
available in 26 patients, with a mean follow-up of 154 days 
(range 3–48 months). A case-bias analysis was done be-
tween the follow-up group and the complete group, and it 
showed that the clinical grade, age, and sex were similar 
in both groups, thus showing that this follow-up group is 
representative of the entire group.

short-term outcome
Short-term outcome was assessed at the time of dis-

charge (range 2–7 days, mean 3.5 days) after VP shunt 
implantation. Most of the patients improved after CSF 
diversion and exhibited improvements in GCS score and 
neurological symptoms. There was a slightly better short-
term outcome in the HIV-negative group, with 23 of the 
30 patients (76.7%) improving after surgery as compared 
with 21 patients (70%) improving in the HIV-positive 
group (Table 4). However, this difference was not statisti-
cally significant.

mortality
As mentioned earlier, known outcome at follow-up was 

available in 21 patients in the HIV-negative group and in 
26 patients in the HIV-negative group. Of the 21 HIV-

positive patients, 14 patients (66.67%) had died at follow-
up, while in the HIV-negative group, 8 of the 26 patients 
had died (30.7%). In the 1st month following shunt place-
ment, there was high mortality with 8 of 14 deaths in the 
HIV-positive group, and 6 of 8 deaths in the HIV-negative 
group occurring within the first 30 days. Four patients 
died within 1–6 months of shunt placement in the HIV-
positive group, compared with only 2 deaths in HIV-neg-
ative group. Two patients in the HIV-positive group died 
after 6 months, while there were no deaths in the HIV-
negative group. Morbidity was significantly higher in the 
HIV-positive group than in the HIV-negative group (p = 
0.014) (Table 4).

We also analyzed mortality with GCS score at pre-
sentation, and divided the patients into 3 groups based 
on GCS score (Group 1: GCS Scores 3–8; Group 2: GCS 
Scores 9–12; and Group 3: GCS Scores 13–15). As expect-
ed, there was high mortality in patients with GCS Scores 
3–8 and 9–12 in both groups. Three of the 4 patients in the 
HIV-positive group with GCS Scores 3–8 died, while the 
only patient in the HIV-negative group with a GCS score 
lower than 8 died. Similar trends were seen in the GCS 
Score 9–12 group, with 8 of 9 patients in the HIV-positive 
group and 5 of 7 patients in the HIV-negative group who 
died. However, there was significantly higher mortality in 
patients with GCS Scores 13–15 in the HIV-positive group 
(3 of 8 [37.5%]) than in the HIV-negative group (2 of 18 
[11.1%]).

long-term outcome
Long-term outcome was assessed using the GOS. Only 

5 (23.8%) of 21 patients had favorable outcomes in the 
HIV-positive group, compared with 17 (79.9%) of 26 pa-
tients in the HIV-negative group (p = 0.005). Hence, sero-
positivity for HIV was an independent predictor of long-
term outcome in patients with TBM. As mentioned before, 
there was significantly higher mortality in the HIV-posi-
tive group than in the HIV-negative group.

Variables Affecting Long-Term Outcome
Long-term outcome was assessed using the GOS; a fa-

vorable outcome was considered to be a good recovery or 
mild disability (GOS Score 4 or 5). On univariate analysis, 
GCS score at presentation was the most important factor 

table 3. cd4 analysis with corresponding palur grade and long-
term outcome*

Variable
CD4 Count (cells/mm3) p 

Value<100 100–200 >200

Long-term outcome 0.244
  Good (GOS Score 4 or 5) 1 (14.3) 0 5 (71.4)
  Bad (GOS Score 1–3) 6 (85.7) 3 (100) 2 (28.6)
Palur grade 0.457
  I–II 1 (11.1) 2 (40) 2 (25)
  III–IV 8 (88.9) 3 (60) 6 (75)

*  Values are number of patients (%).

table 4. outcome analysis with respect to the hiv status of the 
patient*

Outcome
No. of Patients (%) p 

ValueHIV Positive HIV Negative

Death 14/21 (66.7) 8/26 (30.8) 0.014
Long-term outcome 0.005
  Good (GOS Score 4 or 5) 5/21 (23.8) 17/26 (65.4)
  Poor (GOS Score 1–3) 16 (76.2) 9/26 (34.6)
Short-term outcome 0.559
  Good (GOS Score 4 or 5) 21 (70.0) 23 (76.7)
  Poor (GOS Score 1–3) 9 (30) 7 (23.3)

*  Values in boldface are statistically significant.
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determining the long-term outcome, with all patients with 
GCS Scores 3–8 having poor neurological outcome, while 
22 of 42 patients (52.4%) with GCS Scores 9–15 had good 
outcome. A poor GCS score was associated with poor out-
come in HIV-negative and HIV-positive patients. Howev-
er, due to small numbers of patients with GCS Scores 3–8, 
it did not attain statistical significance. Patients in Palur 
Grades I and II had significantly better outcome than pa-
tients in Grades III and IV. Significantly, in HIV-positive 
patients, 4 of the 5 patients (80%) in Palur Grades I and II 
had good outcome at follow-up.

HIV seropositivity was significantly associated with a 
poor outcome. Only 5 of 21 patients (23.8%) in the HIV-
positive group had good outcome at follow-up, while 17 
of 26 patients (65.4%) in the HIV-negative group had 
good long-term outcome (p = 0.005). Presence of anemia 
was a poor prognostic factor in HIV-positive patients, but 
it did not affect outcome in HIV-negative patients. No 
other factor had a significant effect on long-term outcome 
(Table 5).

CD4 counts were available for only 17 HIV-positive 
patients who had follow-up. We analyzed our results after 
dividing the available CD4 counts into 3 groups (< 100, 
100–200, and > 200 cells/mm3) (Table 3). Long-term out-
come was analyzed in relation to the 3 groups. Although 
CD4 count was not predictive of long-term outcome in the 
patients, it is worth mentioning that only 1 patient (14.3%) 
with a CD4 count lower than 100 cells/mm3 had good out-
come.

multivariate analysis
Multivariate regression analysis was done by binary 

logistic regression for various variables predicting the 
long-term outcome. Seropositivity was independently as-
sociated with unfavorable outcome (p = 0.038). Besides 
HIV-positive status, low Palur TBM grade at presentation 
significantly affected the outcome in both HIV-positive 
and HIV-negative patients (p = 0.024). The present study 
showed that the presence of anemia was a significant fac-
tor for unfavorable outcome (Table 6). Other radiological 
features and clinical features were not significantly associ-
ated with long-term outcome.

discussion
tbm and hiv

The number of tuberculosis cases in the world is in-
creasing. Most of these new cases are in south East Asian 
countries like China and India as reported by the Global 
Tuberculosis Report: 2012.32 With emergence of AIDS 
and the use of immunosuppressive therapy, the incidence 
of TBM is also increasing in developed countries.13 More-
over, coexistence of TBM in HIV-positive patients comes 
under the definition of AIDS according to the World 
Health Organization clinical case definition. Many previ-
ous studies have reported high mortality in TBM patients 
who are HIV positive.30,31 Thwaites et al., in their series of 
545 cases, reported a mortality of 64.6% in HIV-positive 
patients compared with 28.2% in HIV-negative patients.26 
Another study in India also reported higher mortality at 6 
months in HIV-positive patients (36% vs 10%).11

In various studies, few differences have been noted be-
tween clinical presentation and biochemical markers in 
TBM between HIV-positive and HIV-negative patients. In 
a study by Katrak et al., the clinical features between the 2 
groups were similar, although cognitive disturbances were 
higher in the HIV-positive group.11 Yechoor et al. reported 
that the most common symptoms of TBM associated with 
HIV infection were fever (83%) and abnormal mental 
status (71%), which was no different from the findings in 
HIV-negative individuals.33 In this study, apart from the 
constitutional symptoms, which were higher in HIV-nega-
tive patients, there were no differences in the clinical pre-
sentation. The present study noted that more HIV-positive 
patients had extrameningeal tuberculosis (15 of 30) than 
HIV-negative patients (11 of 30). Hyponatremia was pres-
ent in a higher proportion of HIV-positive patients. With 
regard to the CSF values, the CSF leukocyte count was 
higher in HIV-positive group. However, these differences 
were not statistically significant.

Many authors have reported similar radiological ab-
normalities in both HIV-positive and HIV-negative pa-
tients.21,30 It has been noted that there is a lower incidence 
of basal exudates and obstructive hydrocephalus in HIV-
positive patients not taking antiretroviral treatment.11 In 
the present study, basal exudates were less common in 
TBM patients who were HIV positive (13 [43.3%]) than in 
those who were HIV negative (17 [56.6%]). The incidence 
of infarcts in HIV-positive patients (7 of 30 [23.3%]) was 
similar to that in HIV-negative patients (9 of 30 [30%]). 
Tuberculomas were seen more commonly in the HIV-neg-
ative patients than in the HIV-positive group. However, 
none of these differences in the radiological parameters 
between the 2 groups were statistically significant in the 
present study.

csF diversion in tbm with hiv
HIV-associated TBM poses significant diagnostic and 

therapeutic challenges and carries a dismal prognosis.11,25,28 
Furthermore, the presence of hydrocephalus in TBM pa-
tients is associated with a much poorer prognosis.7,17 Litera-
ture regarding the optimal surgical management of TBM-
related hydrocephalus in HIV-infected patients is scarce. 
Nadvi et al.18 reported a dismal prognosis at 1-month 
follow-up in patients who underwent VP shunt insertion. 
They concluded that all HIV-associated TBM patients with 
hydrocephalus should be considered as being in Grade III 
or IV and advised against immediate insertion of shunts, 
irrespective of their CD4 counts. The study further pro-
posed a trial of ventricular or lumbar CSF drainage for 
24–48 hours, and only those who demonstrate significant 
improvement in their neurological status should proceed 
to shunt surgery. There was high mortality in the series. 
Ten of 15 HIV-infected patients died compared with 4 of 
15 HIV uninfected patients. No patient in the HIV-positive 
group demonstrated any clinical improvement after shunt 
placement.

In the present study, the prognosis for the HIV-positive 
patients was poor. However, unlike the previous reports, 
4 of 5 patients in good grades had good long-term out-
come, while only 1 of 16 patients in poor grades had a 
good outcome. Therefore, while shunt treatment in poor-
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grade HIV-positive patients may not be recommended, it 
should be considered in good-grade patients without a trial 
of external ventricular or lumbar drainage.

hydrocephalus and tbm, with and without hiv
In our series, of 60 patients, follow-up information for 

21 patients in the HIV-positive group and 26 in the HIV-
negative group was available. Mortality was higher in the 
HIV-positive group (66.67%) than in the HIV-negative 

group (30.7%), which was statistically significant (p = 
0.014).

The highest mortality was in the first 6 months, which is 
similar to the findings of many previous studies reporting 
higher rates of death at 6 months after initiation of antitu-
berculosis treatment in HIV-infected patients (24%–50%) 
than to HIV-uninfected patients (0%–22%).5,11,12,28,31,33

Only 5 of 21 patients in the HIV-positive group had a 
favorable outcome compared with 17 of 26 in the HIV-

table 5. variables affecting long-term outcome in hiv-positive and hiv-negative patients*

Variable Division

HIV Positive HIV Negative
No. of 
Patients

Good 
Outcome

Poor 
Outcome

p 
Value

No. of 
Patients

Good 
Outcome

Poor 
Outcome

p 
Value

Age in yrs
≤30 8 2 6 0.920 16 11 5

0.648
>30 13 3 10 10 6 4

Sex
Male 15 4 11 0.627 20 13 7

0.940
Female 6 1 5 6 4 2

Duration of symptoms in days
≤21 15 4 11 0.627 15 12 3

0.067
>21 6 1 5 11 5 6

Previous tuberculosis history
Yes 8 2 6 0.920 11 6 5

0.320
No 13 3 10 15 11 4

Headache
Yes 15 4 11 0.627 19 12 7

0.694
No 6 1 5 7 5 2

Fever
Yes 13 4 9 0.340 22 15 7

0.482
No 8 1 7 4 2 2

Seizure
Yes 6 0 6 0.105 4 3 1

0.660
No 15 5 10 22 14 8

Preop GCS score
3–8 4 0 4 0.214 1 0 1

0.161
9–15 17 5 11 25 17 8

Palur grade
I & II 5 4 1 0.030 9 8 1

0.067
III & IV 16 1 15 17 9 8

Meningeal sign
Yes 17 5 12 0.214 12 8 4

0.899
No 4 0 4 14 9 5

Cranial nerve
Yes 4 2 2 0.172 8 5 3

0.837
No 17 3 14 18 12 6

Focal deficit
Yes 3 1 2 0.676 8 3 5

0.116
No 18 4 14 18 14 4

Hydrocephalus
Communicating 16 3 13 0.330 20 13 7

0.940
Noncommunicating 5 2 4 6 4 2

PVL
Present 17 4 13 0.950 23 14 9

0.180
Absent 4 1 3 3 3 0

Exudates
Present 9 3 6 0.467 16 8 8

0.070
Absent 12 2 10 10 9 1

Infarct
Present 6 2 4 0.517 8 4 4

0.118
Absent 15 3 12 18 13 5

Tuberculoma
Present 2 1 1 0.218 7 5 2

0.186
Absent 19 3 16 19 12 7

Hyponatremia
Present 5 1 4 0.819 5 3 2

0.778
Absent 16 4 12 21 14 7

Anemia
Hemoglobin ≤10 mg/dl 9 3 6 0.350 7 2 5 0.017
Hemoglobin >10 mg/dl 12 2 10 19 15 4

*  Values in boldface are statistically sigificant.
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negative group (p = 0.005). The immediate good outcome, 
which was present in most of the patients in the HIV-posi-
tive group, was not reflected in long-term follow-up. Nadvi 
et al. had a follow-up until 1 month and reported that none 
of the patients in their series had a good outcome. How-
ever, in our series, 3 of the patients who had favorable out-
come had a GOS score of 5.

variable affecting the outcome
Preoperative GCS score has been shown to be an in-

dependent factor affecting outcome after shunt diversion 
in TBM patients with hydrocephalus.4,6,19,22 This was true 
in our study, both for HIV-negative and HIV-positive pa-
tients. This correlated with previous studies done by Palur 
et al.19 and Mathew et al.14 who showed high mortality in 
poor-grade patients with hydrocephalus. HIV seropositiv-
ity was an independent predictor for mortality and poor 
outcome. Presence of immunosuppression, HIV-related 
infections, and other factors such as immune reconstitu-
tion syndrome, drug resistance, and the social stigma asso-
ciated with the disease may contribute to the poor outcome 
in HIV-infected TBM patients.

Besides the patient grade with respect to TBM at presen-
tation and retroviral status, several other factors have been 
identified as prognostic variables in TBM. Several studies 

have reported age, presence of cranial nerve palsies, and 
severity of hydrocephalus as prognostic variables.15 Kalita 
et al.,9 in their multivariate analysis, recognized the pres-
ence of focal motor deficits as the most important predic-
tor of delayed sequelae. Misra et al.16 identified presence 
of focal deficits and infarctions as important predictors of 
outcome at 3 and 6 months, respectively.

In the present study, anemia had a prognostic correla-
tion with poor outcome (Table 6). Torok et al. found that 
severe hyponatremia was an independent factor associ-
ated with early death in a cohort of HIV-infected TBM 
patients.29 Karande et al.10 and Thwaites et al.26 had inde-
pendently reported that moderate to severe anemia is more 
common in HIV-positive patients and is associated with 
an unfavorable outcome, which is similar to our findings.

Low CD4 count has been used as an indicator to with-
hold surgery or intervention in an HIV-positive patient. In 
our study low CD4 count was uniformly associated with 
unfavorable outcome. It was also associated with poor 
grade of TBM presentation; however, there was no statisti-
cal significance as shown in (Table 4). One of our patients 
made good recovery (GOS Score 4) despite having a low 
CD4 count; therefore, we are of the opinion that low CD4 
count should not be considered as a criterion to withhold 
shunt surgery in a HIV-positive patient. The grade of TBM 
should guide treatment in such cases. Although HIV se-

table 6. multivariate analysis for factors affecting long-term outcome*

Variable Division No. of Patients p Value Exp (B)
95% CI for Exp (B)

Lower Upper

Age
<30 21

0.113 6.334 0.645 62.162
>30 26

Sex
Male 35

0.663 0.654 0.097 4.410
Female 12

HIV status
Positive 21 0.038 11.269 1.148 110.638
Negative 26

Palur grade
I & II 14 0.024 0.025 0.001 0.623
III & IV 33

Fever
Present 33

0.670 0.628 0.074 5.310
Absent 14

Duration of symptoms
<21 28

0.545 0.534 0.070 4.080
>21 19

PVL
Present  41

0.869 1.264 0.079 20.183
Absent 6

Infarct
Present 22

0.749 1.406 0.175 11.299
Absent 25

Exudates
Present 13

0.365 0.355 0.038 3.335
Absent 34

Tuberculoma
Present 7

0.440 0.325 0.019 5.621
Absent 40

Hyponatremia
Present 10

0.355 0.391 0.054 2.856
Absent 37

Anemia
Hemoglobin ≤10 mg/dl 16 0.011 25.634 2.101 312.755
Hemoglobin >10 mg/dl 21

*  Values in boldface are statistically significant.
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ropositivity was an independent risk factor for mortality 
and poor outcome, the outcome of good-grade TBM pa-
tients was better than that previously reported in literature. 
Therefore, we advocate shunt treatment for good-grade 
HIV-positive TBM patients with hydrocephalus, and a 
trial of external ventricular drainage for poor-grade HIV-
positive patients.

There are many limitations to our study. First, being a 
retrospective study, there is a selection bias in choosing 
patients for VP shunt placement. Also, not all patients had 
long-term follow-up data, and this could affect the conclu-
sions. Although we performed a case-bias analysis between 
the follow-up group and the entire group and showed that 
the follow-up group is representative of the entire group, 
still there could be some bias in the conclusions. There 
might have been inaccuracies in outcome measurement 
through questionnaires. Finally, GOS and GCS scores are 
not the best metrics in evaluating patients with TBM and 
their recovery, but this was done because of ease of use of 
these scales.

conclusions
Tubercular meningitis in HIV-positive patients with hy-

drocephalus has a very poor outcome. Our study showed 
that mortality was significantly higher in the HIV-positive 
group than in the HIV-negative group, and only less than 
one-quarter of patients in the HIV-positive group had a 
good outcome. HIV seropositivity is an independent indi-
cator predicting poor outcome. Palur grade, anemia, and 
hyponatremia are other factors that influence the outcome 
in these patients.

We recommend that shunting not be done for HIV-pos-
itive patients in Palur Grade III and IV who have TBM 
and hydrocephalus, in view of uniformly poor outcome in 
these patients. A trial of external ventricular drainage may 
be instituted, and shunting should be done only if there 
is any improvement. In our study none of the patients in 
the HIV-positive group with poor GCS scores (3–8) sur-
vived. However, HIV-positive patients in good Palur grades 
should undergo VP shunt placement, as they have better 
outcomes than previously reported.
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