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Factors affecting successful antituberculosis treatment:
a single-center experience
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SUMMARY

OBJECTIVE: The identification of factors that influence a favorable antituberculosis treatment outcome could be of great use for the promotion of
specific health actions to increase the success rate. Thus, the objective of this study was to investigate the factors affecting successful antituberculosis
treatment in patients seen at a reference service in the Western region of Sdo Paulo State/Brazil.

METHODS: A retrospective study was carried out from 2010 to 2016 based on the data obtained from the Notification Disease Information System
of TB patients treated at areference service in Brazil. The study included patients with treatment outcomes and excluded those from the penitentiary
system or with resistant or multidrug-resistant TB. Patients were categorized as having a successful (cured) or unsuccessful (treatment default and
death) treatment outcome. The association between TB treatment outcomes and social and clinical factors was analyzed.

RESULTS: Atotal of 356 cases of TBwere treated between 2010 and 2016. Among the cases, the majority were cured and the overall treatment success
rate was 85.96%, with a range between 80.33% (2010) and 97.65% (2016). After the exclusion of resistant/multidrug-resistant TB, 348 patients were
analyzed. Inthe final logistic regression model analysis, education less than 8 years (OR 1.66; p<0.0001) and people living with human immunodeficiency
virus/acquired immunodeficiency syndrome (OR 0.23; p<0.0046) were found to be significantly related to an unfavorable treatment outcome.
CONCLUSION: Low education and being a person living with human immunodeficiency virus/acquired immunodeficiency syndrome are vulnerability
factors that can affect the successful outcome of antituberculosis treatment.
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INTRODUCTION

Tuberculosis (TB) is still considered a major health problem
worldwide. It is estimated that one-fourth of the global popu-
lation is infected with the bacillus Mycobacterium tuberculosis,
which is responsible for 1.3 million deaths’. Brazil is considered
one of the 22 countries, with the highest number of TB cases,
an overall number of newly diagnosed patients of 95,000, and
4,800 estimated deaths, of which 1,900 were human immu-
nodeficiency virus (HIV)-associated'.

Besides the highest number of TB cases in Brazil, there
was a considerable reduction in cases in the past years due to
strategic programs to control TB. Among these, the National
Tuberculosis Control Program established priority municipal-
ities to implement actions to reduce TB incidence and mor-
tality’2. The city of Presidente Prudente, which is located in
the Western region of Sao Paulo State/Brazil, is considered

one of the priority municipalities to control TB?. The average

TB incidence rate of this city was 41.05/100,000 inhabitants
between 2007 and 2015%.

One of the strategic goals to eliminate TB is to increase the
success rate of anti-TB treatment in the priority municipalities,
which could be enhanced through the identification of fac-
tors that influence a favorable outcome, in order to guide the
implantation of prevention health actions in the population.
Thus, the objective of this study was to investigate the factors
affecting successful anti-TB treatment outcomes in patients at a

reference service in the Western region of Sao Paulo State/Brazil.

METHODS

Study design and setting
The city of Presidente Prudente, which is located about 560 km

from the state capital Sao Paulo, is a mid-sized urban center.
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Factors affecting antituberculosis treatment

According to the recent census, in 2019, the estimated popu-
lation was 228,743 inhabitants, with a population density of
368.89 inhabitants/km? .

A retrospective cross-sectional study was carried out based on
the research of electronic data of patients with TB treated at the
Tisiology Clinic of the Integrated Health Center of Presidente
Prudente from 2010 to 2016. Patients with pulmonary and
extrapulmonary TB were studied and divided according to the
treatment outcomes.

'The electronic data were obtained from the Notifiable Diseases
Information System (SINAN), which is the Brazilian nationwide
system responsible for notification, investigation, and, in the
case of communicable diseases, follow-up and treatment®. Since
we studied one single center, these specific data from SINAN
were obtained with the staff of the Tisiology Outpatient Clinic
of the Integrated Health Center of Presidente Prudente, which
has exclusive access to the system and is responsible for upload-

ing data from the patients attending the service.
g p g

Study groups

Patients were divided into two groups based on the treatment
outcomes. The group with favorable treatment outcomes included
patients defined as cured by the entry system. The unfavorable
group brought together patients with an outcome of default,
death from TB, and death from other causes.

In the SINAN, the TB outcomes are classified as follows:
Cure: patients with two negative bacilloscopy, at any time of
treatment and at the 5th or 6th month of treatment. For cases
that need extension of the treatment time, the last 2 months
will be considered. Discharge for cure will also be given to the
patient who completed treatment without evidence of failure
and was discharged based on the clinical and radiological cri-
teria due to the impossibility of carrying out smear tests or cul-
ture; Default: patients who used the medication for 30 days or
more and interrupted the treatment for more than 30 consec-
utive days; Death by TB; Other causes of death (died during TB
treatment or another cause); and MDR-TB/failure".

To understand the factors associated with the general popula-
tion, patients belonging to the penitentiary system were excluded
to obtain the data. Patients with resistant or multidrug-resis-
tant TB (DR/MDR-TB), associated with the MDR-TB/fail-
ure outcome category, were also excluded after obtaining data
because of the type of anti-TB treatment regimen.

Variables

The characteristics selected for the study were as follows:
Sociodemographic: gender (male and female), age (<19 years;
20—49 years; 50—69 years; 270 years), skin color (white and
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non-white), education (<8 years and 28 years), and occupation
(employed and unemployed); Clinics: bacteriological confir-
mation (no and yes) and bacilloscopy (negative and positive);
Retreatment (no and yes); and Pulmonary form (no and yes).
Patients diagnosed with both pulmonary and extrapulmonary
TB were classified into the pulmonary TB group; Presence of
cavitation (no and yes); Comorbidities: HIV/acquired immuno-
deficiency syndrome (AIDS) (no, yes, and unknown); Diabetes
(no and yes); and Behavioral factors: Alcoholism (no and yes),

Smoking (no and yes), and use of illegal substances (no and yes).

Data analysis
For data analysis, the multiple logistic regression model was
used. For the selection of the explanatory variables used in the
adjustment of the logistic regression model, it was considered
an inclusion criterion that there was a relationship between the
explanatory variable and the outcome variable based on the
univariate analysis with a significance level of 25%/. Variables
above this cutoff point were excluded from the final model. In
this analysis, crude odds ratio values were also estimated with a
95% confidence interval. The entry order of the variables in the
models was determined based on the value of the Wald chi-square
test, followed by the odds ratio, found in the univariate analysis.
The R software was used to estimate the logistic model®.
The stepwise procedure was used to adjust the models. The
final model was defined according to the Akaike information
criterion (AIC). For the purposes of the analysis, a significance
level of p<0.05 was considered.

Ethical approval

The information was collected in the SINAN database of the
Tisiology Clinic of the Integrated Health Center of Presidente
Prudente. All variables that could identify the individuals were
excluded, safeguarding the confidentiality of the identification
data of each case. This work was approved by the Research Ethics
Committee (protocol n° 48932315.6.0000.5515).

RESULTS

A total of 356 cases of TB were treated at the Tisiology Outpatient
Clinic of the Integrated Health Center of Presidente Prudente
between 2010 and 2016. Among the cases, the majority obtained
cure, followed by treatment default, death by TB, death by
other causes, and treatment failure. The overall treatment suc-
cess rate was 85.96%, with a range between 80.33% (2010) and
97.65% (2016) (Table 1). Of these, eight were DR/MDR-TB,
resulting in the inclusion of 348 patients to analyze the factors
associated with the treatment outcomes (Table 1).
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Table 1. Treatment outcomes and inclusion in the study of patients with tuberculosis followed at one reference service in Brazil, 2010-2016.

Default Deathby TB | Death by other causes Failure
n n (%) n (%) n (%) n (%) n (%)
2010 61 49 (80.33) 5(8.20) 1(1.64) 6(9.84)
2011 49 43(87.76) 4(8.16) 0 2(4.08) 0
2012 69 60 (86.96) 6(8.70) 3(4.35) 0 0
2013 51 43 (84.31) 3(5.88) 2(3.92) 2(3.92) 1(1.96)
2014 44 36(81.82) 3(6.82) 1(2.27) 4.(9.09) 0
2015 41 35(85.37) 1(2.44) 2(4.88) 2(4.88) 1(2.44)
2016 41 40 (97.56) 1(2.44) 0 0 0
Total 356 306 (85.96) 23(6.46) 9(2.53) 16 (4.49) 2(0.56)
oo | o | am | o | o :
Iﬁgiﬁf&ents included in 348 300(8621) | 23(6:61) 9(2.59) 16 (4.59) 0

DR/MDR-TB: resistant or multidrug-resistant tuberculosis.

The distribution of the sociodemographic characteris-
tics of the patients showed that most cases were male, aged
20-49 years, with white skin color and education less than 8
years, and employed. The evaluation of clinical characteristics
showed that about half of the cases had bacteriological confir-
mation, with 137 cases of positive sputum smear microscopy.
Among the patients with TB, only 25 cases were classified as
retreatment, and there was a predominance of the pulmonary
form of the disease, with 87 cases associated with cavitation.
Regarding comorbidities, most patients were not associated
with diabetes. Only 87.36% of the patients had a record for
HIV/AIDS in their medical records, with the majority being
negative for co-infection. Substance use evaluation demon-
strated that most TB patients did not use alcohol, tobacco, or
illicit substances (Table 2).

In the univariable analysis, education less than 8 years,
people living with HIV/AIDS, and unknown HIV status were
found to be significantly related to unfavorable treatment out-
comes (Table 2). In the final logistic regression model analysis,
education less than 8 years and people living with HIV/AIDS
were found to be significantly related to unfavorable treatment
outcomes (Table 3).

DISCUSSION

This study demonstrated that individuals with less than 8 years
of schooling and living with HIV/AIDS are more likely to have
an unfavorable outcome of anti-TB treatment.

The overall treatment success rate of this study was above
the national rate of 72% in 2016°. Although there was an
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improvement in the service to achieve TB cure, the evalua-
tion of factors associated with an unfavorable outcome of the
anti-TB treatment could help build strategies to keep the high
rate of cure.

Tuberculosis is a public health problem that is directly
related to poverty and has been associated with low body mass
index'’. This could be due to more precarious living condi-
tions, which include lower incomes and more limited access
to health services, a common reality among the Brazilian black
and “pardo” population''. In Brazil, the “mixed” ethnic cat-
egory is called “pardo”, which means a mixture of European,
black, and Amerindian'?. The Brazilian health indicators from
2014/2015 demonstrated that the black and “pardo” populations
presented higher rates of TB incidence than those presented by
the white population®. A Brazilian study demonstrated that
the black population exceeded the average TB incidence rate
in the general population more than three times'2.

The aforementioned precarious conditions could influ-
ence the level of education of TB patients. Low education can
indicate a lower adherence to treatment, making it difficult to
sterilize the bacilli, which facilitates their survival in a dormant
form, suggesting that it would mask the effectiveness of the
treatment'®. Our results demonstrated an association between
individuals who dropped out of the treatment and poor edu-
cation, which agrees with other Brazilian studies''®. A study
with the Turkish population also demonstrated this associa-
tion, highlighting the importance of educational actions for
TB control?.

Other studies showed an association between other social
characteristics and the unsuccessful anti-TB treatment outcome,
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Table 2. Univariate analysis of clinical and sociodemographic characteristics according to the treatment outcome of patients with tuberculosis
followed at one reference service in Brazil, 2010-2016.

Successful treatment | Unsuccessful treatment
n (%) n (%)

OR (95%Cl)

Characteristics

Sociodemographic
Gender (n=348)

Male 188 (54.02) 35(10.06) 1 04721
Female 112(32.18) 13(3.74) 0.62(0.31-1.21) )
Age (n=348)
<19 years 19 (5.46) 1(0.29) 1
20-49 years 154 (44.25) 30(8.62) 3.70(0.72-67.75) 0.2105
50-69 years 101 (29.02) 8(2.3) 1.50 (0.25-28.74) 0.7076
>70 years 26(7.47) 9(2.59) 6.57 (1.09-126.57) 0.0858
Skin color (n=332)
White 198 (59.64) 22 (6.63) 1 01690
Non-white 95 (28.61) 17(5.12) 1.611(0.81-3.17) )
Education (n=322)
<8years 166 (51.55) 28(8.70) 1 0.0081
>8 years 122 (37.89) 6(1.86) 0.30(0.11-0.68)
QOccupation (n=341)
Unemployed 44 (12.91) 9 (2.64) 1 03377
Employed 253(74.19) 35(10.26) 0.68 (0.31-1.58)
Clinical
Bacteriological confirmation (n=348)
No 148 (42.53) 23(6.61) 1 0.8554
Yes 152 (43.68) 25(7.18) 1.06 (0.57-1.96) )
Smear acid-fast bacilli (n=181)
Negative 38 (21.00) 6(3.31) 1 0.9325
Positive 119 (65.75) 18(9.94) 0.96 (0.37-2.79) )
Retreatment (n=348)
No 278 (79.89) 45(12.93) 1 0.7875
Yes 22(6.32) 3(0.86) 0.84 (0.19-2.56)
Pulmonary form (n=347)
No 71(20.46) 11(3.17) 1 0.9636
Yes 229 (66.00) 36 (10.37) 1.01(0.50-2.18) )
Cavitacdo (n=276)
No 165 (59.78) 24 (8.69) 1 0.9899
Yes 76(27.54) 11(3.99) 0.99 (0.45-2.09)
Comorbidities
HIV/AIDS (n=348)
No 238 (68.39) 19 (5.46) 1
Yes 35(10.06) 12 (3.45) 4.29(1.88-9.54) 0.0003
Unknown 27 (7.76) 17 (4.88) 7.89 (3.66-17.08) <0.0001
Diabetes (n=348)
No 286 (82.18) 47(13.51) 1 04261
Yes 14 (4.02) 1(0.29) 0.44 (0.02-2.24)
Behaviour factors
Alcoholism (n=348)
No 285 (81.9) 46(13.22) 1 0.8039
Yes 15(4.31) 2(0.57) 0.83(0.13-3.06)
Smoking (n=348)
No 271(77.87) 46 (13.22) 1 0.2290
Yes 29(8.33) 2(0.57) 0.41(0.06-1.41)
[llegal substance (n=348)
No 282 (81.03) 44 (12.64) 1 0.5393
Yes 18(5.17) 4(1.15) 1.42(0.40-4.03)

Bold indicates statistically significant p-values.
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Table 3. Final logistic regression model of clinical and sociodemographic characteristics according to the treatment outcome of patients with

tuberculosis followed at one reference service in Brazil, 2010-2016.

Variables OR_ OR, 95%CI* pt p#
HIV/AIDS (n=348)
No 1 1
Yes 4.29 1.66 0.53-4.73 0.3567 0.0001
Unknown 7.89 9.91 3.41-29.82 <0.0001
Age (n=348)
<19 years 1 1
20-49 years 3.70 2.97 0.49-58.89 0.3296 0.1433
50-69 years 1.50 0.88 0.12-18.47 0.9151
270 years 6.57 145 0.16-32.45 0.7669
Education (n=322)
<8 years 1 1
>8 years 0.30 0.23 0.07-0.59 0.0046 0.0046
Skin color (n=332)
White 1 1
Non-white 1611 157 0.69-3.58 0.2800 0.2800

OR : crude odds ratio; OR : adjusted odds ratio; 95%CI": 95% confidence interval of adjusted odds ratio; p': category p-value; p: variable p-value.

such as male gender, age, and unemployment, as well as the
influence of behavioral factors, such as the use of alcohol and
illicit drugs, risks that did not show significance in our pop-
ulation''¢. A study conducted in Finland demonstrated that
death was the main reason for a non-successful outcome, jus-
tified by the advanced age of the study population'.

In our study, the only comorbidity that demonstrated the
association with an unsuccessful anti-TB treatment outcome
was HIV, a fact that has also been demonstrated by other
authors, including the association with TB patients receiving
antiretroviral drugs'*?. A concerning fact was the lack of HIV
status from some patients, evidencing that not all TB patients
are being investigated for HIV coinfection. A study conducted
in Nigeria demonstrated the association of not knowing HIV
status with a higher chance of treatment failure®. It is recom-
mended to conduct an anti-HIV test for all patients with TB
because of its ability to change the clinical presentation of the
disease, duration of treatment, tolerance to TB drugs, and resis-
tance to available drugs?®'.

This study has the limitation of conducting a retrospec-
tive study of a single TB center which resulted in a reduced
number of participants. The fact that we excluded patients
belonging to the penitentiary system and that the treatment

adherence was also not investigated could also be a bias to
the distribution of the outcomes. Furthermore, the incom-
pleteness of data available for each patient made other data
analyses impossible.

CONCLUSION

Low education and being a person living with HIV/AIDS are
vulnerability factors that can affect the successful outcome
of anti-TB treatment. Health actions aimed at this group
with social and medical support, focused on demystifying
TB and better monitoring of patients, could contribute to

the success of treatment.
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