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Abstract

Background— Tuberculosis (TB) of the central nervous system (CNSTB) is associated with higher
mortality rates than other forms of TB. Epidemiologic associations with and prognostic indicators
of CNSTB have not been assessed in a large US population-based study.

Methods—Between 1995 and 2004 and using a population-based active surveillance study, we
compared patients with CNSTB to patients with TB affecting sites other than CNS (non-CNSTB)
with respect to sociodemographic, clinical and Mycobacterium tuberculosis genotype variables. Risk
factors associated with mortality at 180 days were compared between the two groups.

Results—We enrolled 92 patients with CNSTB and 3,570 with non-CNSTB. HIV co-infection was
present in 31 (33.7%) of the CNSTB cases. In a Cox proportion hazard model, we found that CNSTB
patients who died at 180 days were more likely to be older (HR 1.06, 95% CI 1.02-1.10), have a
positive MTB culture from a CNS source (HR 5.11, 95% CI 1.06-24.62) and have hydrocephalus
(HR 10.62, 95% CI 3.28-34.36) than patients who survived CNSTB. HIV co-infection association
with mortality was not statistically significant (HR 1.74, 95% CI 0.35-8.62).

Conclusions— In our cohort, hydrocephalus was the most important predictor of mortality post
CNSTB diagnosis.
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The difference in the tuberculosis disease burden between the industrialized world and the rest
of the globe is stark: while the disease incidence in the US is at an all-time low (4.60 cases per
100,000 population in 2006), one third of the earth’s population is infected with Mycobacterium
tuberculosis (MTB) and more than 8 million individuals have tuberculous disease annually
1-3, Even within the US, there are important differences in the epidemiology of the disease
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between various states and cities. In 2005, the City of Houston, Texas had a TB case rate of
9.10 cases per 100,000 population (more than twice the national average) and within Houston,
certain inner city neighborhoods had a TB incidence that reached up to 300/100,000 persons,
as estimated by the kernel density estimation and geocoding analysis 4,5, Hence, efforts at the
elimination of tuberculosis in the US would necessitate and benefit from detailed traditional
and molecular epidemiologic analysis of TB in high incidence areas within the US, such as
Houston, Harris County, Texas.

One of the most feared complications of TB is tuberculosis of the central nervous system
(meningitis, tuberculomas, radiculomyelitis; collectively referred to as CNSTB) due to the
higher mortality rates and the disabling neurological sequelae 6 The incidence of TB
meningitis is relatively low: in 2005, only 1.3% and 1.6% of TB cases were classified as
meningeal TB in the US and Texas, respectively 4 The TB resurgence in the US between
1985-1992 due to weakened public health infrastructure, increased immigration and the human
immunodeficiency virus (HIV) epidemic has spurred interest and analyses of the epidemiologic
characteristics of and mortality from TB meningitis (TBM) -9 Ina study published in 1987,
Ogawa et al. performed a retrospective review of 45 TBM cases diagnosed between 1968 and
1983 at a New York City medical center and found a mortality of 31% 10, Only one patient
was known to have HIV co-infection. In 1996, and using similar methodologies, Yechoor et
al found a mortality of 41% among 31 patients with TBM identified over a 12-year period in
amedical center in Houston, Texas 1. HIV co-infection was present in 65% of these patients,
but did not alter the clinical presentation of TBM. Porkert et al reviewed the medical records
of 34 patients with culture-positive TBM between 1984 and 1995 and identified 34 patients
with TBM in Atlanta, Georgia 12 HIV co-infection was present in 47% of these patients, but
did not affect the clinical presentation or the mortality. The abovementioned studies reviewed
retrospectively a relatively small number of patients due to a multitude of reasons: restricting
the data collection to one medical center, the low incidence of TBM or the exclusion of culture-
negative disease. These limitations have made it difficult to generalize the respective
conclusions and to appreciate the impact of HIV on clinical presentation of and mortality from
TBM. In Vietnam, Thwaites et al prospectively followed 528 adult TBM cases, 18.2% of whom
were HIV co-infected, and found that co-infection with HIV was associated with decreased
survival at 9 months (relative risk of death 2.91, 95% CI 2.14-3.96) 13 The discrepancy in
these findings is possibly due to geographical differences translating into differences in
healthcare standards and comorbidities; or due to the small sample size of the studies performed
in the US.

In the present study, we use a population-based approach to investigate the traditional and
molecular epidemiology of CNSTB in Harris County, Texas, as well as the risk factors
associated with mortality following CNSTB diagnosis, including HIV co-infection.

In this 9-year cohort study (10/01/1995-09/30/2004), patients were selected from the Houston
Tuberculosis Initiative (HT1) database. The HT1 is a population-based, active surveillance and
molecular epidemiology study of TB in Harris County, Texas. Patient interviews and medical
record review were used to gather pertinent sociodemographic and clinical data from TB
patients. All available isolates of MTB were genotyped using 3 methods: major genetic group
designation, spoligotypin%, and Restriction Fragment Length Polymorphism (RFLP) of the
1S6110 insertion element 14-16_ Between 10/1/1995 and 9/30/2004 the HT1 has systematically
enrolled approximately 85% of reported TB cases in Harris County. In addition, basic
sociodemographic and clinical data were available on non-enrolled patients for comparison
from public health surveillance data. The protocol was approved by the Institutional Review
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Board of the participating institutions and enrolled subjects (or proxy) were appropriately
consented.

Definitions
CNSTB diagnosis

The diagnosis was ascertained from public health surveillance data supplemented by medical
record review for enrolled subjects. Patients with clinical presentation compatible with
meningitis or radiculomyelitis, cerebrospinal fluid (CSF) studies compatible with TB and one
of the following: 1) positive culture for MTB from a CNS source (CSF, biopsy), 2) positive
culture for MTB from a non-CNS source, 3) response to antituberculous therapy or 4) positive
MTB polymerase chain reaction (PCR) from a CNS source, were considered to have
tuberculosis of the central nervous system. Patients with CNSTB who were enrolled by HTI
and reported between 10/01/1995 and 09/30/2004 were included in the analysis.

Control group

Cluster

Patients with TB other than CNS (pulmonary and/or extrapulmonary), enrolled in the same
time period inthe HTI were included in the analysis as controls, and referred to as non-CNSTB.

Strains with at least 5 1S6110 copies were considered to be clonally related (and part of the
same “print” or “cluster”) if they have exact matching of their 1S6110 RFLP patterns. Strains
with fewer than 5 1S6110 copies were considered clustered if they had exactly matched
IS6110 RFLP patterns, spoligotypes and major genetic group designations.

Statistical analysis

Results

Enrolled CNSTB cases were compared to the control group with respect to sociodemographic,
clinical and strain genotype variables using univariate logistic regression. A multivariate
logistic model was constructed using the variables associated with CNSTB at a P value of
<0.20. Variables that significantly limited the sample size or that showed a colinearity
coefficient of 0.30 or more with another model covariate were not considered for inclusion in
the base multivariate model. In the final model, P values of <0.05 were considered significant.

Between 10/01/1995 and 09/30/2004, there were 108 cases of CNSTB reported in Houston of
whom 92 (85.2%) were enrolled in the HTI; and 4,204 reported cases of non-CNSTB of whom
3,570 (84.9%) were enrolled in the HTI. Comparing enrolled and non-enrolled TB patients,
we found enrollees were more likely to be African-American and of a pediatric age group but
less likely to be Asian and foreign born (p<0.05). However, enrollees and non-enrollees did
not significantly differ with regards to disease site (CNSTB vs non-CNSTB) or gender (Table
1). The reasons for non-enroliment included: patient refusal, patient relocating out of area and
patient death with a lack of proxy. CNSTB diagnosis was ascertained by a positive MTB culture
from a CNS source in 53 cases (57.6%), from a non-CNS source in 11 additional cases (12.0%),
response to antituberculous treatment in 23 cases (25.0%) and positive PCR from CSF in four
patients (4.3%). Concomitant pulmonary TB was diagnosed in 39 (42.4%) patients with
CNSTB and at least one other site of extrapulmonary TB was identified for 16 (17.4%). The
number of CNSTB cases per study year varied between 5 and 16 per year (1.4-3.4% of all TB
cases in the study) with no significant decreasing or increasing incidence trend. The racial
distribution of the CNSTB cases was as follows: 39 (42.4%) were African-Americans, 37
(40.3%) were Hispanic, 8 (8.7%) were Caucasians and 8 (8.7%) were Asians. Sixty-four
(69.6%) of the CNSTB cases were male. The majority (67 patients, 72.8%) of CNSTB patients
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were US born, a proportion that did not significantly change during the 9 years of the study
period (data not shown). HIV co-infection was present in 31 (33.7%) of the CNSTB cases, 44
(47.8%) were HIV seronegative and for 17 (18.5%) no HIV test results were available. The
CSF findings were as follows: mean white blood cell count of 196 cells/microliter (median
131, range 0-675, n=43), mean glucose level of 45 mg/dl (median 36, range 2-163, n=44),
mean protein level of 233 mg/dl (median 141, range 17-2,280, n=44), mean percentage of
lymphocytes 60% (median 76%, range 3-98%, n=33).

Patients with CNSTB were compared to patients with non CNSTB in a univariate analysis with
regard to demographic, clinical and MTB isolates’ genotype data (Table 2). In a multivariate
logistic regression model we found the following variables to be independently associated with
CNS-TB in our population: younger age (OR 0.97, 95% CI 0.96-0.98; analyzed in continuous
form), HIV co-infection (OR 2.13, 95% CI 1.23-3.72), negative MTB culture (OR 2.18, 95%
Cl 1.30-3.64), and fever on presentation (OR 7.30, 95% CI 3.81-13.97). However, patients
with CNSTB were less likely to present with sweats (OR 0.39, 95% CI 0.25-0.62) than non-
CNSTB patients. Current smoking, prison history, and a history of liver disease were not
significantly associated with CNSTB after controlling for the other model covariates. When
the multivariate logistic model was restricted to persons with MTB genotype information, MTB
isolates belonging to genetic group 3 (compared to genetic groups 1 or 2) were significantly
less likely to be isolated from CNSTB patients than non CNSTB patients (OR 0.19, 95% CI
0.05-0.81).

HIV co-infection

HIV co-infection was present in a third (33.7%) of the patients with CNSTB in our population.
We compared clinical, sociodemographic and MTB genotype characteristics in HIV-
seronegative CNSTB and HIV-seropositive CNSTB patients. HIV-seropositive CNSTB
patients were more likely to be older (median age 41 versus 25, p<0.001, ranges 23-61 and 0—
66, respectively), male (83.9% vs 62.3% p=0.028), have a positive MTB culture from any
source (83.9 % vs 62.3%, p=0.028), have liver comorbidities (67.7% vs 6.6% p<0.001), have
altered mental status on presentation (67.7% vs 29.5% p<0.001) and have died within 180 days
post-diagnosis (29.0% vs 11.5%, p=0.041) than HIV-seronegative CNSTB patients. CSF
parameters, tuberculin skin test positivity (36.4% vs 57.4%, p=0.095), concomitant pulmonary
disease (45.2% vs 41.0%, p=0.7), concomitant extrapulmonary disease (25.8% vs 13.1%,
p=0.137) were not significantly different between HIV-seropositive and HIV-seronegative
CNSTB patients, respectively.

Mortality of CNSTB

At 180 days post TB diagnosis, CNSTB patients were significantly more likely to die than non-
CNSTB patients (17.4% vs 8.5%, p=0.006) (Figure 1). Among patients with TB (CNS and
non-CNS disease combined) CNS disease and HIV co-infection were associated with increased
mortality (HR 2.35, 95% CI 1.41-3.92 and HR 2.01, 95% CI 1.58-2.56 respectively) while
pediatric age group was associated with decreased mortality at 180 days (HR 0.07. 95% CI
0.02-0.28) in a Cox proportion hazard model. Similar results were obtained when mortality
data was analyzed at 30 days post diagnosis.

To examine prognostic factors associated with mortality among patients diagnosed with
CNSTB, we compared demographic, clinical and MTB genotype variables between patients
with CNSTB who died within 180 days and those who survived (Table 3). In a Cox proportion
hazard model, we found that CNSTB patients who died were more likely to be older (HR 1.06,
95% CI 1.02-1.10), have a positive MTB culture from a CNS source (HR 5.11, 95% CI 1.06—
24.62) and have hydrocephalus (HR 10.62, 95% CI 3.28-34.36) than patients who survived
CNSTB. HIV co-infection, altered mental status, and pulmonary TB involvement were not
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significantly associated with an increased mortality among patients with CNSTB (HR 1.74,
95% CI 0.35-8.62, HR 1.30 95% CI 0.30-5.58, HR 0.78 95% CI 0.23-2.63, respectively) in
the multivariate logistic model. There was one death and no HIV co-infected CNSTB cases in
our pediatric cohort, so we performed an analysis restricted to adult CNSTB patients (18 years
of age or older, n=65). Of 31 patients with HIV co-infection, 9 died (29.0%) and of 34 HIV
seronegative patients, 6 died (17.6%) by 180 days. Among adults with CNSTB, age, HIV status,
and altered mental status were not significantly associated with mortality in univariate Cox
regression (p-values 0.45, 0.30, and 0.22, respectively). A Cox proportion hazard model
showed that a positive MTB culture from CNS source (HR 6.04, 95% CI 1.34-27.31),
hydrocephalus (14.71, 95% CI 4.10-52.79), and additional extrapulmonary site(s) of TB
involvement (HR 4.80 95% CI 1.19-19.44) were predictive of mortality at 180 days, while
concomitant pulmonary TB was not (HR 0.98, 95% CI 0.34-2.77). Information on HIV
treatment during TB therapy was available on 19 co-infected patients: 11 patients received
highly active antiretroviral therapy (HAART) of whom 1 (9.1%) died, and 8 patients did not
receive HAART, of whom 3 (37.5%) died eventually.

Discussion

We have analyzed the epidemiology of TB of the central nervous system in Houston over a 9-
year time period. The study was performed in a county-wide, population-based approach; thus
minimizing inclusion bias. The number of CNSTB patients included in the study is 92 patients,
the largest in any epidemiologic survey in the US. We have found that pediatric age group,
HIV co-infection and culture negative disease to be significantly associated with CNS disease
site; and that mortality among subjects with CNSTB was significantly associated with
hydrocephalus, older age, positive MTB culture from a CNS source, but not HIV co-infection.
One important limitation of our study is that disease grade was not included as a variable in
the various models. This is due to the fact that upon the initial design of the study in 1995, a
specific analysis of TBM was not accounted for.

HIV disease is associated with increased incidence, accelerated progression and more
disseminated forms of TB 17=21. In Houston, HIV co-infection was present in 33.7% of all
enrolled CNSTB patients, a frequency that is relatively lower than reported in the TB meningitis
cases series from Atlanta (47.0%) or previously in Houston (65%). This discrepancy is likely
due to differences in study populations: the first study was restricted to one medical center and
to culture-positive disease and the second study was restricted to adult patients in one medical
center 11-12_ e found that HIV co-infection is independently associated with increased
mortality among subjects with TB in general within 180 days, but the association of HIV co-
infection with mortality among subjects with CNSTB did not reach statistical significance (HR
1.74, 95% CI 0.35-8.62). Also, the clinical presentation, including CSF parameters, was not
significantly different between HIV-seropositive and HIV-seronegative CNSTB patients,
except for altered mental status on presentation, which was significant in a univariate but not
in a multivariate logistic model. A possible explanation is that both groups had evidence of
additional anatomic sites of TB morbidity: concomitant pulmonary TB disease was present in
45.2% and 41.0% and concomitant extrapulmonary TB disease was present in 25.8% vs 13.1%
of HIV seropositive and HIV seronegative CNSTB patients, respectively. Moreover, some
CNSTB patients had other comorbidities (cancer (3), diabetes mellitus (8) and renal
insufficiency (4)). Due to the increased morbidity in the CNSTB population as a whole, a
potential added negative impact of HIV immunosuppression on mortality could not be
appreciated in our study. Another potential influence on mortality from CNSTB in HIV co-
infected patients is improved immunological status with highly active antiretroviral therapy
(HAART) 22 Some of the patients in the study were on HAART, and a trend was found for
reduced mortality in patients receiving HAART (9.1% vs 37.5%). However, this finding will
need to be confirmed in studies with larger sample size. In Vietnam, a country of relatively
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high incidence of TB, Thwaites et al similarly found no impact of HIV disease on clinical
presentation of TBM in a series of 528 patients with TBM, 18.2% of whom were co-infected
with HIV 13, However, HIV negatively impacted survival: 64.6% of patients co-infected with
HIV died vs 28.2% of HIV seronegative patients. Of note, the mortality observed in the
Vietnam series is markedly higher than the one observed in our series, regardless of HIV
serostatus, making it difficult to compare the findings from both studies. The difference may
be related to differences in comorbidities, standards of care, drug resistance prevalence (40%
resistance to at least 1 drug in Vietnam vs 7.9% in our cohort), access to care or delay in
presentation 23,

The more important predictor of mortality in our cohort was the development of hydrocephalus,
which was found in 26 of 92 (28.3%) of our enrollees, regardless of the statistical modeling
used (HR 10.62, 95% CI 3.28-34.36). Hydrocephalus is a common finding with TB meningitis
on CT scans or MRI of the brain 2227 It is due to impaired CSF resorption by the arachnoid
villi (communlcatmg hydrocephalus) or to obstruction of interventricular passages (obstructive
hydrocephalus) . In general, hydrocephalus is a prognostic indicator of poor outcome in
other types of meningitis (bacterial and fungal) 31 Tan et al and Ramos et al have found
hydrocefhalus to be an important predictor of morbldlty and mortality in TBM, in smaller case
series Various studies have evaluated the modalities of treatment of hydrocephalus in
TBM, with variable results. Schoeman et al evaluated the clinical outcome of treating
hydrocephalus in pediatric with 3 different medical regimens or shuntlng . They found no
difference in mortality or number of disabled survivors between groups. Mathew et al evaluated
the clinical outcome of patients with TBM and hydrocephalus who underwent shunting if their
disease is Grade 3 or shunting following clinical response to external drainage if they had Grade
4 disease. They found that the response to external drainage did not predict the response to
shunting. The more important predictors of clinical outcome were the disease grade and the
severity of hydrocephalus on presentatlon35 Steroid treatment in patlents with TBM resulted
in a reduction of mortality but not long-term neurologic morbldlty . When serial magnetic
resonance images were performed on patients receiving steroids or placebo, a non significant
reduction in hydrocephalus at 60 days was observed among steroid recipients37. Taken
together, the data suggest that hydrocephalus is a poor prognostic indicator and its treatment
remains a major challenge. A pre-emptive approach of performing frequent LP on patients with
increased opening pressure on initial lumbar puncture, similar to the one used in the
management of cryptococcal meningitis, has not been widely studied, but the findings from
this study and the abovementioned series warrant an investigation of this approach

One epidemiologic finding of interest is that the majority of the CNSTB patients in our study
were US-born individuals and the ratio of foreign born/US born did not change significantly
throughout the study period of 9 years. This is in contradistinction to TB patients in the US,
were foreign-born patients constitute an increasing proportion of the overall TB cases;
underscoring the |mportance of analyzing the epidemiology of tuberculosis ata local in addition
to the national levels 1

In our study, MTB strains belonging to genetic group 3 were less likely to be isolated from
CNSTB patients than groups 1 and 2. To our knowledge, this is a new finding pointing at the
potential of particular strains of MTB to be relatively more or less neuroinvasive in humans
than other strains. Confirmation of this finding and a study of the mechanisms that underlie
this difference in pathogenesis would be of interest for future studies.

In conclusion, we found that while HIV is a risk factor for CNSTB it did not significantly alter
the clinical presentation or mortality of the disease and that hydrocephalus remains the most
important predictor of mortality from CNSTB.
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Figure 1.

Probability of survival by disease site: CNSTB vs non- CNSTB, adjusted for age and HIV
status. Number of patients at risk: 3,662 patients at 0 day; 3,499 patients at 30 days; 3,431
patients at 60 days; 3,386 patients at 90 days; 3,322 patients at 120 days, 3,276 patients at 150
days, 3,232 patients at 180 days.

J Infect. Author manuscript; available in PMC 2008 December 1.



1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

El Sahly et al.
Table 1
Comparison of basic demographic characteristics between enrolled and non-enrolled subjects.
ENROLLED PATIENTS (N=3,662) NON-ENROLLED PATIENTS (N=650) P VALUE
CNS disease 92 (2.5%) 16 (2.5%) 0.939
Pediatric Age Group 315 (8.6%) 18 (2.8%) <0.001
Male Gender 2.468 (67.4%) 433 (66.6%) 0.696
Foreign Born 1,349 (36.8%) 289 (44.4%) <0.001
Race 1,399 (38.2%) 210 (32.3%) Referent
Black 565 (15.4%) 116 (17.8%) 0.013
Hispanic 1,220 (33.3%) 197 (30.3%) 0.494
White 463 (12.6%) 127 (19.5%) <0.001
Asian
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Page 11

Demographic, clinical and Mycobacterium tuberculosis genotypic characteristics of patients with CNS-TB and

non-CNS TB in Houston, Texas 1995-2004

CNS -TB (N=92) NON-CNS TB (N=3,570) P VALUE
Age group 27 (29.4%) 288 (8.1%) <0.001
0-17 years old 60 (65.2%) 2,691 (75.4%) Referent
18-59 years old 5 (5.4%) 591 (16.6%) 0.038
> 60 years old
Ade 32.5 (0-66) 42 (0-93) <0.001
Male Gender 64 (69.6%) 2,404 (67.3%) 0.651
Race 39 (42.4%) 1,360 (38.1%) 0.077
Black 8 (8.7%) 557 (15.6%) 0.048
Hispanic 37 (40.2%) 1,183 (33.1%) Referent
White 8 (8.7%) 455 (12.7%) 0.688
Asian
Foreign born 25 (27.2%) 1,324 (37.1%) 0.047
Negative MTB culture* 28 (30.4%) 569 (15.9%) 0.001
Print 12 MTB isolate 2 (3.4%) 6 (0.2%) 0.009
Spoligotype 777776777760601
MTB Genetic Group * 19 (34.5%) 853 (32.6%) Referent
Group 1 34 (61.8%) 1,307 (50.0%) 0.592
Group 2 2 (3.6%) 455 (17.4%) 0.030
Group 3
Prison history. 6 (6.5%) 422 (11.8%) 0.091
Daily alcohol use 24 (26.7%) 1,199 (33.7%) 0.156
Current smoker 27 (29.3%) 1,485 (41.7%) 0.016
History of illicit drug use 21 (22.8%) 1,199 (33.6%) 0.025
Directly Observed Therapy 74 (84.1%) 3,031 (85.6%) 0.690
Symptoms on presentation 39 (42.4%) 2,613 (73.8%) <0.001
Cough 25 (27.5%) 1,395 (39.5%) 0.017
Fatigue 79 (85.9%) 2,072 (58.5%) <0.001
Fever 39 (42.4%) 1,821 (51.5%) 0.084
Sweats 7 (7.6%) 903 (25.5%) <0.001
Chest pain 44 (47.8%) 160 (4.5%) <0.001
Headaches 39 (42.4%) 50 (14.0%) <0.001
Altered mental status 35 (38.0%) 296 (8.3%) <0.001
Nausea/vomiting 2 (2.2%) 16 (0.4%) 0.082
Syncope 13 (14.1%) 91 (2.6%) <0.001
Dizziness 9 (9.8%) 17 (0.5%) <0.001
Changes in vision 16 (17.4%) 15 (0.4%) <0.001
Seizure 14 (15.2%) 15 (0.4%) <0.001
Stiff Neck
HIV co-infection — 31 (33.7%) 583 (16.3%) <0.001
CD4 count within 90 days 82 (8-441) 99.5 (1-1551) 0.135
HIV viral load 2 (12.5%) 24 (7.9%) 0.514
<400 copies 2 (12.5%) 34 (11.1%) 0.752
401-10,000 copies 3(18.8%) 69 (22.6%) 0.982
10,001-100,000 copies 7 (43.8%) 131 (43.0%) 0.781
100,000-750,000 copies 2 (12.5%) 47 (15.4%) Referent
>750,000 copies
Liver disease 25 (27.2%) 570 (16.0%) 0.007
Positive TB skin test 39 (51.3%) 2,279 (70.6%) 0.001
BCG vaccinatiorl* 15 (16.9%) 932 (27.4%) 0.018
Days in hospital 24 (3-396) 3 (0-784) 0.004
Death at 30 days after diagnosis 9 (9.8%) 143 (4.0%) 0.018
Death at 180 days after diagnosi 16 (17.39%) 304 (8.52%) 0.008
Completion of TB treatment 56 (67.5%) 2,868 (84.3%) <0.001

*
Analysis performed only on patients with culture- positive TB from whom an MTB isolate was available for analysis (58 MTB isolates from CNS-TB

and 2,749 isolates from non-CNS TB)

Fk

The variables were analyzed as continuous, the median (range) values are provided for clarification purposes.
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Selected demographic and clinical characteristics of patients who died within 180 days after diagnosis of CNSTB

and those who survived

Texas 1995-2004 (p<0.2)

DECEASED (N=16) SURVIVORS (N=76) P VALUE]
Age group 1 (6.3%) 26 (34.2%) 0.074
0-17 years old 13 (81.3%) 47 (61.8%) Referent
18-59 years old 2 (12.5%) 3(3.9%) 0.254
> 60 years old
Male 11 (68.8%) 53 (69.7%) 0.958
Race 9 (56.3%) 30 (39.5%) 0.858
Black 5 (31.3%) 32 (42.1%) 0.410
Hispanic 2 (12.5%) 6 (7.9%) Referent
White 0 8 (10.5%) -
Asian
HIV co-infection 9 (56.3%) 22 (28.9%) 0.044
Culture-negative disease 1 (6.3%) 27 (35.5%) 0.010
Days from symptoms to treatment 37 (3-802) 29 (2-396) 0.165
Military service 4 (25.0%) 8 (10.5%) 0.148
High School Graduate 11 (68.8%) 28 (38.9%) 0.040
Men who have sex with men 3 (18.8%) 6 (8.3%) 0.155
Contact with known TB patient 1 (6.3%) 29 (38.2%) 0.027
Altered mental status 10 (62.5%) 29 (38.2%) 0.078
Positive MTB culture from CNS 14 (87.5%) 39 (51.3%) 0.005
Concomitant pulmonary TB 9 (56.3%) 30 (39.5%) 0.261
Concomitant extrapulmonary TB 5 (31.3%) 11 (14.5%) 0.109
Hydrocephalus 9 (56.3%) 17 (22.4%) 0.007

*
The variables were analyzed as continuous, the median (range) values are provided.
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