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Abstract

Introduction: We aimed to describe the treatment outcomes in patients with bacteriologically confirmed pulmonary tuberculosis (PTB) and
identify factors associated with successful treatment outcome.

Methodology: The medical charts of patients with smear and/or culture-positive PTB who were treated between 2005 and 2011 at the Kocaeli
Tuberculosis Dispensary, Turkey, were reviewed. Patients were categorized as having a successful (cured or with a completed treatment) or
poor (treatment default, treatment failure, death) treatment outcome. The association of demographic and clinical factors, including gender,
age, education, occupation, insurance, family size, living area, smear and culture positivity, retreatment, comorbidity, drug resistance, and
cavity on radiography, with the success of treatment, was evaluated by univariate and multivariate analyses.

Results: Of 738 patients (258 females, 480 males) with bacteriologically confirmed PTB, 683 (92.6%) had successful treatment outcomes. Of
those with a poor outcome, 29 (3.9%) had treatment default, 18 (2.4%) died, and 8 (1.1%) had treatment failure. Young age, no previous
treatment, no comorbidity, no drug resistance, and high education level were factors significantly associated with successful PTB treatment
outcome (p < 0.05 for all).

Conclusions: Treatment outcome was successful in young and educated PTB patients who had drug resistance, previous treatment history,
and no comorbidities. Knowledge of the factors affecting treatment success will lead to the undertaking of specific measures in the

management of PTB, which may help to decrease treatment failure.

Key words: pulmonary tuberculosis; treatment outcome; drug resistance; Turkey.

J Infect Dev Ctries 2015; 9(8):821-828. doi:10.3855/jidc.5925

(Received 21 September 2014 — Accepted 22 April 2015)

Copyright © 2015 Sengul et al. This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction

Tuberculosis (TB) remains a serious public health
problem across the world. In 2012, there were an
estimated 12 million TB cases, with 8.6 million new
cases and 1.3 million fatal cases all worldwide. A
global TB strategy was initiated in the 1990s with
increased use of directly observed treatment, short-
course (DOTS). The diagnostic and therapeutic
implementations based on the DOTS/Stop TB Strategy
have led to significant success in the control of TB.
The main objective of the Stop TB Strategy is to
dramatically reduce the global burden of tuberculosis
by 2015. Between 1995 and 2012, 56 million people
were successfully treated for TB in countries that had
adopted the global TB strategy, which saved 22
million lives [1,2].

The Stop TB Strategy was launched in 2006.
Turkey also committed to implementing the Stop TB
Strategy within the context of the Berlin Declaration
on Tuberculosis, which included recommendations by
the World Health Organization (WHO) and was
adopted by all countries in 2007, and it initiated
strategic requirements [3]. The treatment and follow-
up of patients with tuberculosis are carried out
according to the WHO guidelines, and are provided
free of charge by TB dispensaries in Turkey, where
there is at least one dispensary in each province.

The point prevalence of tuberculosis in Turkey,
which was 52 per 100,000 in 1990, was reduced to 23
per 100,000 in 2012, achieving the target prevalence
[3-5]. A WHO report indicated that the estimated case
detection rate was 87% in 2012, and the treatment
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success rate was 90% in patients with new
bacteriologically confirmed pulmonary tuberculosis in
2011 in Turkey [5].

Kocaeli is an industrial city with a population of
1.6 million and a high gross domestic product (GDP)
per capita. According to the data from the Kocaeli
Tuberculosis Dispensary, the treatment success rate
was 91.6% when all tuberculosis cases were
considered between 2005 and 2011, and almost all of
the patients received directly observed treatment
(DOT) according to the 2009 data [4]. One of the main
components of the final target of WHO to eliminate
TB is the increase of the treatment success rate to the
highest level. For this purpose, being familiar with the
factors affecting the treatment failure and developing
specific treatment strategies for these patient groups
may contribute to the success in the fight against TB.
Demonstrating the effect of sociocultural and
economic differences specific to each country or
region will increase the awareness of healthcare
professionals and increase treatment success. Based on
this, we aimed to evaluate treatment outcomes in
patients with bacteriologically confirmed pulmonary
tuberculosis and factors affecting treatment success in
our region.

Methodology

The present study was carried out in Kocaeli, in
the northwest of Turkey. It was conducted as a
retrospective cohort study. The medical charts of the
patients with smear and/or culture positive pulmonary
tuberculosis who were treated between 2005 and 2011
at the Kocaeli Tuberculosis Dispensary were
reviewed. Patients who transferred out, who were
younger than 15 years of age, whose medical charts
were not obtained, and multidrug-resistant (MDR)
patients who received a second-line therapy, were
excluded.

Outcome definition

Treatment success and poor outcome were defined

according to the WHO criteria.

Successful treatment outcome was defined as

follows.

a. Cured: A clinical and radiological
improvement in a patient with a baseline
smear positivity and evidence of at least two
negative sputum smears, one during the
maintenance period, and the other when the
treatment was completed.

b. Completed treatment: Completion of treatment
during the predicted treatment period in
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patients with clinical and
improvement.

Unsuccessful outcome was defined as follows.

c. Treatment failure: Detection of positive
sputum smear in a patient at month five or
later during the treatment.

d. Default: A patient who did not receive his/her
medications for two months or more.

e. Death: A patient who died of tuberculosis or
for any other reason during the course of
treatment.

Another outcome, "Not evaluated"’, was used for
patients whose treatment outcome was unknown,
including transfers out. This group was not included in
the present study [1].

A new case was defined as a patient who had
never had treatment for TB or had taken treatment for
less than one month, while a retreatment case was
defined as a patient who had previously taken
treatment for more than one month (relapse, treatment
after failure, and treatment after default) [1].

New cases received isoniazid (H), rifampicin (R),
ethambutol (E), and pyrazinamide (Z) for two months,
and a standard short-course treatment as HR treatment
for four months. Retreatment cases received HRZE
and streptomycin (S) for two months, followed by
HRZE for one month and HRE for five months [2].

radiological

Statistical analysis

For statistical analyses, SPSS software version
15.0 was used. Descriptive statistics were presented as
mean values with a standard deviation for numeric
variables. In analytical statistics, a Chi-square test was
used for categorical comparisons of the treatment
outcome parameter, which was the primary endpoint
of the study between subgroups, while Fisher's exact
test was used for the appropriate parameters. For all
statistical tests, the significance level (type | error, p)
was considered as 0.05 (5%). A logistic regression
analysis was used to calculate crude and adjusted odds
ratio (OR) of successful treatment outcome at a 95%
confidence interval (Cl).

Ethical consideration

Written approval was obtained from the Ministry
of Health to use data from the files of the tuberculosis
patients. The study was approved by the institutional
review board of Kocaeli University in accordance with
the Helsinki recommendations (approval 2014/37).
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Results
Sociodemographic and clinical characteristics

Of 738 bacteriologically confirmed PTB patients,
most were male (65%) and younger than 50 years of
age (71.2%). Most patients were employed (93.8%),
covered by health insurance (86.7%), living in cities
(91.1%), and in families of two to five people (73.6%).
Sociodemographic characteristics are summarized in
Table 1.

Most patients had newly diagnosed PTB (90%).
Smear results on microscopy were positive for acid-
fast bacilli in 88% of patients, whereas culture
positivity was recorded in 96.7% of patients.
Approximately one-third of patients had a comorbid
disease, most commonly chronic lung disease. Drug
resistance was detected in only 18% of patients,
mainly to isoniazid. Radiography showed cavity in
34.8% of patients. Clinical characteristics are
summarized in Table 2.

Treatment outcome

A total of 683 (92.6%) patients had a successful
treatment outcome (cured or treatment completed),
whereas 55 (7.4%) had an unsuccessful treatment
outcome. Of those with a poor outcome, 29 (3.9%) had
treatment default, 18 (2.4%) died, and 8 (1.1%) had
treatment failure (Figure 1).

Factors associated with successful treatment outcome
On univariate analysis, it was revealed that
younger patients, those without previous tuberculosis
treatment, comorbidity, and drug resistance, and those
with higher education had significantly higher
prevalence of successful treatment outcome (p < 0.05
for all, Table 3). On multivariate analysis, the
successful treatment outcome was 2.32-fold lower
(95% ClI, 0.59-9.15) in patients older than 65 years of
age. The successful outcomes were 2.52-fold lower in
the presence of previous treatment history (95% ClI,
0.54-11.8). The presence of any comorbidity was
associated with a 1.19-fold lower odds ratio (95% ClI,
0.35-4.07). Successful outcomes were 1.08-fold lower
(95% CI, 0.99-1.2) in the presence of any drug
resistance, and the odds ratio was 1.6-fold lower in the
presence of HR resistance (95% CI, 1.1-2.2). There
was a significant association between having over five
years of education and positive treatment outcomes (p
<0.001; OR, 0.26; CI 95%, 0.07-0.89) (Table 3).
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Figure 1. Outcome of treatment in 738 patients with
bacteriologically confirmed pulmonary tuberculosis.
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Discussion

In the present study, the treatment success rate was
92.6% in bacteriologically confirmed PTB patients in
Turkey. According to WHO data, in Turkey, the
success rate was 90% in patients with a new culture or
smear and 68% in retreatment cases in 2011 [5]. Based
on 2011 data, the success rate was reported to be 72%
for all new cases and 65% for new smear-positive
patients in the European region (including Turkey),
which shows that there is room for improvement [1].

The present study found that young age, drug
resistance, previous treatment history, high education
level, and absence of comorbidity were positively
associated with successful treatment outcomes.

In two Turkish studies on the success of PTB
treatment by Babalik et al., advanced age, male
gender, being born abroad, history of treatment failure,
previous history of tuberculosis treatment, and
presence of antibiotic resistance and bilateral
radiological lesion were associated with unsuccessful
outcome. Another study showed that previous history
of treatment, advanced age, and resistance to
rifampicin were associated with treatment failure [6-
8].

In the present study, the odds ratio for
unsuccessful outcome was 2.5-fold higher in patients
55 years of age and older, and 5-fold higher in patients
65 years of age and older. In Turkey, Babalik et al.
found that the treatment success rate was lower in
patients 65 years of age and older, while Talay et al.
showed that it was lower in patients 46 years of age
and older [6,8]. Several studies have demonstrated an
association between advance age and unsuccessful
treatment outcomes. It is assumed to be related to
increased  comorbidity,  overall  physiological
deterioration, and difficulty in accessing several
healthcare opportunities along with increasing age
[6,9-11].
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Table 1. Sociodemographic characteristics of patients with pulmonary tuberculosis (n = 738)

n (%)
Female 258 (35)
Gender Male 480 (65)
<35 360 (48.8)
35-50 165 (22.4)
Age (years) 51-65 147 (19.9)
> 65 66 (8.9)
. > 5 years 251 (44.1)
Education <5 years 318 (55.9)
Unemployed 40 (6.2)
. Employed 602 (93.8)
Occupation White collar 110 (17.1)
Others 532 (82.9)
. No 98 (13.3)
Health insurance Yes 640 (86.7)
] Low-income insurance 545 (85.2)
Type of health insurance Other insurance 95 (14.8)
1 33(49)
Family size 2-5 496 (73.6)
6+ 145 (21.5)
Living area rural ooy
9 Central 666 (91.1)
The total number cases was less than 738 due to missing data for some parameters.
Table 2. Clinical characteristics of patients with pulmonary tuberculosis (n=738)
n (%)
. - Negative 80 (12)
Smear acid-fast bacilli Positive 589 (88)
Negative 21 (3.3)
Culture Positive 609 (96.7)
No 661 (90.0)
Retreatment Yes 77 (10.0)
- No 522 (70.7)
Comorbidity Yes 216 (29.3)
Malignancy 14 (1.9)
- Chronic obstructive pulmonary disease 91 (12.4)
Comorbid diseases Hypertension 16 (2.2)
Diabetes mellitus 64 (8.7)
_ No 383(82)
Drug resistance Yes 84 (18)
Isoniazid 60 (12.8)
Type of drug resistance Rifampicin 24 (5.1)
Isoniazid + rifampicin 20 (4.9)
. . No 481 (65.2)
Cavity on radiography Yes 257 (34.8)

The total number cases was less than 738 due to missing data for some parameters.
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Table 3. Clinical and sociodemographic factors and treatment outcomes of patients with bacteriologically confirmed

pulmonary tuberculosis

Successful P value
treatment for Crude odds ratio Adjusted odds
outcome n univariate (95% Cl) ratio (95% Cl)
(%) analysis®
Female 241 (93.4) -1.0-
Gender 0.513
Male 442 (92.1) 1.0 (0.97-1.06)
<35 340 (94.4) -1.0- -1.0-
35-50 154 (93.3) 1.5(0.7-3.3) 0.34 (0.08-1.36)
Age (years) <0.001
51-65 131 (89.1) 2.7 (1.31-5.6) 1.22 (0.38-3.90)
> 65 54 (81.8) 4.9 (2.2-11) 2.32 (0.59-9.15)
. . Negative 78 (97.5) -1.0-
Smear acid-fast bacilli " 0.071
Positive 541 (91.9) 1.06 (1.0-1.1)
Negative 19 (90.5) 1.0-
Culture . 0.67
Positive 563 (92.4) 0.98 (0.85-1.12)
No 618 (93.5) -1.0- -1.0-
Retreatment 0.004
Yes 65 (84.4) 0.42 (0.23-0.75) 2.52 (0.54-11.8)
o No 497 (95.2) -1.0- -1.0-
Comorbidity <0.001
Yes 186 (86.1) 1.1(1.0-1.2) 1.19 (0.35-4.07)
Malignancy 11 (78.6) 1.2 (0.9-1.6)
L COPD 77 (84.6) 0.079 1.1(1.01-1.2) 1.72 (0.32-9.09)
Comorbid disease .
Hypertension 13 (81.3) 0.002 1.1(0.9-1.4)
Diabetes mellitus 57 (89.1) 0.110 1.0(0.95-1.1)
. No 358 (93.5) -1.0- NA
Drug resistance 0.024
Yes 73 (86.9) 1.08 (0.99-1.2) NA
Isoniazid 49 (81.7) 0.002 1.2 (1.0-1.3) NA
Type of drug resistance Rifampicin 16 (66.7) <0.001 1.4 (1.1-1.9) NA
Isoniazid + rifampicin 12 (60.0) <0.001 1.6 (1.1-2.2) NA
. . No 445 (92.5) -1.0-
Cavity on radiography 0.964
Yes 238 (92.6) 0.999 (0.96-1.04)
. > 5 years 244 (97.2) -1.0- -1.0-
Education <0.001
<5 years 280 (88.1) 0.91 (0.87-0.95) 0.26 (0.07-0.89)
Unemployed 37 (925 0.99 (0.9-1.1
Occupation Pioy (92.5) 0.79 ( )
Employed 561 (93.2) -1.0-
. No 91 (92.9) -1.0-
Health insurance 0.900
Yes 592 (92.5) 1.0 (0.95-1.07)
. Low income insurance 507 (93.0) 1.040 (0.97-1.11)
Type of health insurance .
Other insurance 85 (89.5) -1.0-
1 31 (93.9) -1.0-
Family size 2-5 462 (93.1) 0.35 0.6 (0.1-2.6)
6+ 130 (89.7) 0.6 (0.3-1.2)
. Rural 58 (89.2) 0.96 (0.88-1.05)
Living area 0.320
Central 618 (92.8) -1.0-

Chi-square test; Cl: confidence interval; COPD: chronic obstructive pulmonary disease; NA: not applicable: The total number cases was less than 738 due
to missing data for some parameters.
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The present study found that the presence of any
additional disease and chronic lung disease was
associated with adverse outcomes. A literature review
of comorbid conditions showed that having any
comorbid condition was associated with unsuccessful
treatment outcomes, mainly death. Vasankari et al.
found that the presence of immunosuppresion and
malignity was associated with death, while the
presence of any comorbid disease [7], diabetes
mellitus and malignity [9], and diabetes mellitus [12-
14] were associated with unsuccessful outcomes.

In the present study, the treatment success rate was
lower in retreatment cases. Similarly, several studies
found that previous treatment history was associated
with unsuccessful treatment outcomes [8,15-17]. Some
studies showed that previous defaulting was a risk
factor for re-defaulting [12]. Furthermore, it may be
associated with the increased frequency of drug
resistance caused by previous suboptimal therapy.
According to WHO data, the estimated incidence of
multidrug-resistant TB (MDR-TB) in Turkey was
3.2% in new cases and 22% in retreatment cases in
2012 [5].

The presence of any drug resistance, particularly
MDR, was associated with poor outcome. Babalik et
al. found that treatment failure and resistance
(particularly MDR) to any drug were associated with
unsuccessful outcomes. Initial resistance to H in a
study in Norway and any H or any R resistance in a
Turkish study were found associated with treatment
failure. Espinal et al. showed a correlation between
treatment failure and only H resistance, any H
resistance, and MDR [6,8,10,18].

In Turkey, the low-income insurance program
provided to individuals with a low income level who
do not have any other health insurance is considered as
an index of low income level. No significant
difference was found between the presence of low-
income insurance and treatment success. There are
some publications that reported an association between
low income level and unsuccessful outcomes. Having
a low income level was associated with treatment
default in a study conducted in Kenya, and with poor
treatment outcome in a Georgian study by Djibuti et
al. [11,19]. The absence of any difference by income
level can be attributed to insurance coverage of all
individuals with a low income level, easy accessibility
to healthcare professionals, and free-of-charge service
for diagnostic and treatment services in dispensaries in
Turkey.

The association between having an education level
of five years or more and successful outcome was
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significant. Studies in Mexico, Brazil, and Georgia
found a correlation between higher education level and
treatment success [11,12,20]. In addition, Muture et al.
evaluated having information about tuberculosis and
showed that having enough information about the
disease reduced the treatment default [19].

No association was found between gender and
treatment success in our study. Several studies showed
a lower rate of TB treatment in male patients, which
may be attributed to social and environmental factors
[17,21-23].

Some studies have found an association between
demographic and clinical characteristics of patients
(age, male gender, drug resistance, comorbidity, HIV
co-infection, past history of TB, presence of activity
on radiography) and negative treatment outcomes
[9,10,13,24-26]. Additionally, various social and
economic characteristics (lower education level, low
income level, insufficient information about TB, living
in rural areas, unemployment, alcoholism, and family
size) have been found to be associated with negative
treatment results [11,12,15,19,27-30]. In the present
study, no association was observed with factors
indicative of socioeconomic conditions such as
occupational group, low-income health insurance
program, living in rural areas, or living alone or with
family; however, lower education level was associated
with treatment failure. These findings may be
attributed to the successful implementation of the
DOT strategy for each socioeconomic group in our
province.

The most important limitation of our study was
that it was conducted retrospectively, based on
available patient files. The present study does not
include treatment outcomes of patients with
tuberculosis and extrapulmonary tuberculosis who
were not bacteriologically confirmed and who were
younger than 15 years of age.

Conclusions

Young age, drug resistance, previous treatment
history, high education level, and absence of
comorbidities were predictors of successful outcome.
It is believed that providing additional social and
medical support for this group of patients, performing
resistance tests for each retreatment case, and closely
monitoring microbiological activity may contribute
well to treatment success.
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