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Abstract This is a retrospective cohort study on tuberculosis in 286 patients aged between 18-60 years who had
completed anti-tuberculosis treatment for a minimum of six months for patients diagnosed with pulmonary
tuberculosis and nine months for patients diagnosed with extra-pulmonary tuberculosis in an out-patient government
clinic in Johor Bahru. Patients were analysed by age group, gender, ethnicity, occupation, types of tuberculosis,
smear results, presenting chest X-Ray, presenting clinical symptoms, duration of symptoms, comorbidities and
relevant social history. Treatment outcomes of patients were assessed based on clinical symptoms resolution, chest
x-ray resolution and smear clearance at two months, four months and six months after commencement of treatment.
The data was analyzed using SPSS version 16.0. Male gender, weight loss, night sweats, moderate to severe chest XRay findings, involvement of both lungs, smear positivity and smoking history were significant predictors of poor
anti-tuberculosis treatment outcomes. On the other hand, smear negativity is a significant predictor of good treatment
outcomes. Males, middle aged groups, ethnicity, lower social status and homemakers were at a higher risk of
developing tuberculosis and thus further studies on these population groups are required..
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1. Introduction
Tuberculosis (TB) is an infectious disease commonly
caused by the organism Mycobacterium Tuberculosis that
mainly infects the lungs in addition to other less common
organs [1,2]. Thus, TB is further divided into Pulmonary
Tuberculosis (PTB) and Extra-Pulmonary Tuberculosis
(EPTB) based on the site of infection. EPTB infection can
occur in isolation or coexist with PTB where common site
of infections include lymph node, gastrointestinal organ,
musculoskeletal, central nervous system and genitourinary
organs [2].
TB has been declared as a global emergency by the
World Health Organization (WHO) since 1993 [1]. In
2010, 13% out of 6.2 million people who developed TB
were diagnosed with EPTB [1,2]; while in 2012, 8.6
million people developed TB, and 1.3 million people died
from TB [1]. Currently, one-third of the world population
is infected with TB [3,4] and 1.8 million new cases of TB
arise annually in India [3]. By 2020, the global burden of
TB is estimated to remain as high as 2.30 million, and
99% will be in developing countries despite WHOs’ target
of 50% reduction by 2015 [5].
29% of the reported TB cases were from Southeast Asia
[1], and Malaysia was reported to have 20,000 TB

infections and 1,600 deaths from TB in 2011, which has
significantly increased compared to past years. This is
alarming and was attributed to the increased foreign
workers employed in Malaysia [6]. Furthermore, the most
concerning issue is that the current success treatment rate
in Malaysia is estimated to be 67.24% in a recent study
and this is still below the targeted global treatment success
rate, which has been set at 85% [7]
Previous studies in Brazil, China and India have shown
that having a low socioeconomic status predisposes a
person to TB infection [8], and the other demographic
factors that predisposes a person to TB are being a male,
low education level, age range of 18-60 years old and
staying in urban area [2,9,10]. In terms of treatment
outcome, studies in Ethiopia have identified indicators for
poor TB treatment outcome as being a male, aged above
40 years old, unemployment, and alcohol addiction [11,
12], while a study in Malaysia has confirmed similar
findings but with addition of being a foreign national [7].
In addition, immunosuppression, mainly due to diabetes,
human immunodeficiency virus (HIV) infection, and
smoking have been linked to a higher risk of developing
TB and having a poorer treatment outcome compared to
the normal population [10,13,14,15,16,17]. Other causes
of immunosuppression associated with TB are hepatitis C
infection, COPD (chronic obstructive pulmonary disease)
and malignancy [18]. These findings are consistent with
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the Malaysian setting where studies have found that the
prevalence of HIV among TB patients is ranged between
7-14%, and 52% of TB mortality were related to HIV
infection [19]. Furthermore, the prevalence of diabetes
among TB patients in tertiary centers ranged between 1433%, and 57% of PTB patients were identified as smokers
in studies done in Malaysia [19]. Dose-response relationship
was observed for both associations between TB with
diabetes and smoking [4,20].
With regards to EPTB, local studies have concluded
that females, aged above 30 years old, alcoholics, smokers,
IV drug users, patient of low socio-economical
background have higher risk of developing EPTB [21,22].
The common sites of EPTB were identified to be at the
lymph nodes, osteoarticular, milliary and pleura, and 36%
of the patients responded well to standard antituberculous chemotherapy [22].
Currently, the first line drug regimen for PTB treatment
includes two month intensive phase of four drugs of
isoniazid, rifampicin, ethambutol and pyrazinamide and
followed by maintenance phase of isoniazid and
rifampicin over a period of four months and nine months
for patients with EPTB [23]. The main adverse effect of
this regimen is hepatotoxicity, which is recorded to be
around 3-25% [23,24]. Other adverse effects include
blurred vision, peripheral neuropathy, discoloration of
body fluids and deranged coagulation profile [23].
Treatment for at least 6 months showed better outcome
among patients with active PTB but a shorter period of
drug regimen showed better compliance [25]. Meanwhile,
a study established the impact of intermittent thrice
weekly therapy in TB patients with HIV infection where a
9-month intermittent drug therapy reduced the recurrence
rate by half when compared to those who underwent a 6month intermittent therapy, but showed no changes in
overall treatment outcome and survival rate at 36 months
[26].
Predictors for poor treatment outcome include being
male, elderly, having resistance to anti-TB drugs, and poor
weight gain of less than 5% during the first two months of
treatment [27,28]. Furthermore, predictors for failed
treatment include having a positive sputum culture after
intensive anti-TB treatment, and having other
comorbidities such as HIV infection and diabetes
[16,27,29,30,31].
This study was conducted in the largest government
clinic in Johor Bahru, to establish the relationship between
socio-demographic factors and prevalence, severity and
overall anti-TB treatment outcome in TB patients in Johor
Bahru. The study investigates the basis for aggressive
intervention and health policies among those with high
risk of developing TB, and a baseline for further research
on this area in the future.

2. Methodology
This was a retrospective cohort study where the study
participants were chosen randomly via the patient
database of a government Tuberculosis Outpatient Clinic
in Johor Bahru, Malaysia from January 2010 to December
2014. The study participants consisted of patients above
the age of 18 who were newly diagnosed with Pulmonary
Tuberculosis and Extra Pulmonary Tuberculosis and had
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completed a minimum of six months of anti-tuberculous
treatment. Patients with past history of tuberculosis, latent
tuberculosis and those who did not complete their antituberculous treatment for at least six months were
excluded from the study. Patients’ age, gender, sociodemographic characteristics, clinical presentation and
diagnostic investigations outcomes were retrospectively
reviewed and data collected by three of the investigators
using a data collection sheets. PTB treatment outcomes
were assessed based on chest X-ray findings, clinical
symptoms and sputum smear throughout the 6 month
post-treatment period. For patients with negative initial
sputum smear, treatment was commenced based on
abnormal chest x-ray findings, clinical symptoms, positive
tuberculin skin test, and the presence of an
immunosuppressed state. They were then monitored based
on resolution of clinical symptoms and chest radiograph
findings. The data was analyzed using IBM SPSS version
16. Statistical analysis was estimated using multiple linear
regression and logistic regression which were expressed
through p values, Odds Ratio and 95% Confidence
Interval.
Abbreviations and Acronyms
Pulmonary tuberculosis, sputum smear positive (PTB+):
Either one of
(1) ≥2 initial sputum smear positive for Acid-Fast
Bacilli (AFB)
(2) 1 sputum smear positive for AFB and
radiological abnormalities consistent with active PTB,
(3) 1 sputum smear positive for AFB and sputum
culture positive for M. tuberculosis.
Pulmonary tuberculosis, sputum smear negative (PTB-):
PTB which does not meet the definitions for smear
positive TB, including the following criteria of
(1) ≥3 sputum smear negative for AFB
(2) Radiographic abnormalities consistent with
active PTB
(3) No response to a course of broad spectrum
antibiotics
(4) Clinician decision to commence on anti-TB
treatment.
Extra-pulmonary tuberculosis:
TB of organs other than the lungs, diagnostic criteria
should include either one of
(1) A culture positive specimen
(2) Histological or strong clinical evidence
consistent with active EPTB
(3) Clinician decision to commence on anti-TB
treatment.
Treatment outcome classifications [32]:
Cure: Sputum smear negative in the last month of
treatment and on ≥1 previous occasion.
Treatment completed: Completed treatment but who
does not meet the criteria to be classified as cured or failure.
Treatment failure: Sputum smear positive at five
months or later during treatment.
Died: Dies during the course of treatment.

3. Results
As shown in Table 1, the study population consisted of
Malays, 58%, Chinese, 20.5%., Indians, 10.2% and others,
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10.6%. The others who consisted of 10.6 % were mainly
from Indonesia and South Asia. With regard to gender
distribution, the number of male patients were relatively
higher at 67.2% while women were 32.8%. As to marital
status, majority of the patients were married. 51.5% of the
study population were married compared to 37.5% single.
The study population was divided into four respective age
groups (Table 1). The distribution was even among the
first 3 age groups. These groups of patients were aged
from 18 to 60 with approximately 29%-32% in each group.
58.7% of the study population was non skilled compared
to skilled of 14.7%. Patient’s Acid Fast Bacilli (AFB)
sputum smear status at time of presentation was almost
evenly divided between the smear positive and negative
groups with a slightly higher rate in the smear positive
group by 3.8% (10 patients). The majority of the study
population presented with Pulmonary Tuberculosis
(96.2%). There were 11 cases of extra-pulmonary
tuberculosis of which six patients had tuberculosis of the
lymph node while three patients had Miliary tuberculosis.
Tuberculosis of the colon and pleura was seen in one
patient each.
Figure 1 shows the symptoms patient experience at the
point of start of treatment. Cough being the most common
symptom with a prevalence of 83.3% among the study
participants. Loss of weight was also experienced by more
than half of the study participants standing at 53.6%.
Fever was slightly lower with an estimate of 46.8%.
Hemoptysis and night sweat were each present in about a
quarter of the patients while loss of appetite was present
among 17% of the study population.
Predictors of Poor Radiological Resolution at 6 months, 4
months and 2 months (Refer Table 2)
Upon completion of treatment at 6 months, the rate of
complete resolution of chest X-Ray was 18.4% with
significant predictors of poor chest X-Ray resolution (i.e
no complete resolution) at 6 months upon commencement
of treatment includes independent variables such as male
gender (OR :0.40 95%CI: 0.22-0.73), smoker (OR: 0.43
95%CI: 0.22-0.82) , smear positivity (OR: 0.46 95%CI:
0.25-0.84) , night sweats (OR:0.44 95%CI : 0.20-1.00) ,
weight loss (OR: 0.38 95%CI: 0.21-0.71) and involvement
of both lungs (OR:3.00 95%CI : 0.22-0.82). In addition,
sputum smear negativity is a highly significant predictor
of complete chest X-Ray resolution at 6 months (OR: 2.20
95%CI: 1.20-.84). The rate of compliance to
antituberculous treatment stood at 95-100%.
On the other hand the rate of complete resolution of
chest X- Ray at 4 months is 10.9% and the significant
predictors of poor chest X-Ray resolution at 4 months
upon completion of treatment includes independent
variables such as male gender (OR:0.38 95%CI : 0.180.80), smoker (OR:0.30 95%CI :0.11-0.80), smear
positive (OR:0.31 95%CI: 0.14-0.70) and Involvement of
both lungs (OR:0.30 95%CI :0.11-0.80).In addition, smear
negative is also a highly significant predictor of complete
X-Ray resolution at 4 months (OR:3.22 95%CI: 1.437.25).
However, significant predictors of poor chest X-ray
resolution at 2 months was only having weight loss as a
presenting symptom (OR: 0.24 95%CI: 0.08-0.75).
However it is important to note that the rate of complete
chest X-Ray resolution at 2 months was rather low (5.8%)
regardless of the independent variables.

Table 1. Socio-demographic factor and types of tuberculosis among
study participants
Ethnicity
Number of Cases
%
Malay

170

58

Chinese

60

20.5

Indian

30

10.2

Others

31

10.6

Gender

Number of cases

%

Female

96

32.8
67.2

Male

197

Maritial Status

Number of cases

%

Married

151

51.5

Single

110

37.5

Divorced

8

2.7

Widowed

8

2.7

Age Group

Number of cases

%

18-31

85

29

32-45

86

29.4

46-60

95

32.4

>60

26

8.9

Occupation

Number of cases

%

Skilled

25

8.5

Non-skilled

172

58.7

Housewife

29

9.9

Unemployed

43

14.7

Retired

7

2.4

AFB Smear

Number of Cases

%

Smear Positive

151

51.5

Smear Negative

141

48.1

Type of Tuberculosis

Number of Cases

%

Pulmonary Tuberculosis

282

96.2

TB Lymphadenitis

6

2

Miliary TB

3

1

TB Colitis

1

0.3

TB Pleura

1

0.3

Social History

Number of Cases

%

Smokers

120

41

Alcohol users

58

20

Intravenous drug users

14

4.8

Comorbidities

Number of Cases

%

HIV positive

5

1.7

Diabetes Mellitus

42

14.3

Predictors of Poor Clinical Symptoms Resolution at 6
Months, 4 Months and 6 Months (Refer Table 3)
With regards to the clinical symptoms resolution at 6
months, significant predictors of poor resolution included
smokers (OR: 0.45 95%:0.26-0.77), duration of symptoms
of more than 4 weeks (OR: 0.38 95% CI: 0.20-0.72), and
cough (OR: 4.81 95% CI: 2.51-9.20). However, there
were no significant predictors of poor resolution of
clinical symptoms at 4 months. Meanwhile, significant
predictor of poor clinical symptoms resolution at 2 months
is the extensive chest X-Ray involvement (OR: 0.33
95%CI: 0.12-0.87).
Predictors of Poor Smear Conversion at 6 Months, 4
Months and 2 Months (Refer Table 4)
The overall rate of smear conversion at 6 months, 4
months and 2 months were 83.6%, 81.2%, and 72.7%
respectively. This could be attributed to extensive lung
involvement at presentation.
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Figure 1.

Predictors
Male
Unemployed
Fever
Haemoptysis
Cough >2Weeks
Loss of Weight
Night Sweats
Symptoms Duration
Smear Positive
Smear Negative
Culture Positive
Severe Chest X-Ray Presentation
Both Lungs Involvement
Smoking
Diabetes Mellitus

Table 2. RADIOLOGICAL RESOLUTION
Chest X-Ray
2nd Month
4th Month
p-value
OR (95%CI)
p-value
OR (95%CI)
0.07
0.40 (0.15-1.08)
0.01
0.38 (0.18-0.80)
0.64
0.70 (0.15-3.17)
0.33
0.54 (0.16-1.87)
0.31
0.59 (0.21-1.64)
0.12
0.54 (0.25-1.17)
0.67
0.78 (0.25-2.45)
0.21
0.55 (0.22-1.39)
0.31
0.54 (0.17-1.76)
0.03
0.39 (0.17-0.91)
0.02
0.24 (0.08-0.75)
0.00
0.24 (0.11-0.56)
0.43
0.60 (0.68-2.14)
0.08
0.38 (0.13-1.11)
0.14
2.68 (0.74-9.78)
0.70
0.83 (0.32-2.15)
0.06
0.36 (0.12-1.04)
0.01
0.31 (0.14-0.70)
0.06
2.81 (0.96-8.21)
0.01
3.22 (1.43-7.25)
0.97
1.04 (0.13-8.38)
0.44
0.60 (0.16-2.20)
1.00
0.00 (0.00- -)
0.10
0.18 (0.02-1.35)
0.12
0.36 (0.10-1.30)
0.02
0.30 (0.11-0.80)
0.58
0.75 (0.27-2.09)
0.11
0.51 (0.23-1.15)
0.74
0.78 (0.17-3.53)
0.74
0.83 (0.28-2.50

p-value
0.00
0.35
0.27
0.55
0.22
0.00
0.05
0.47
0.01
0.01
0.32
0.06
0.00
0.00
0.95

6th Month
OR (95%CI)
0.40 (0.22-0.73)
0.64 (0.26-1.61)
0.71 (0.39-1.30)
1.22 (0.64-2.32)
0.62 (0.29-1.33)
0.38 (0.207-0.71)
0.44 (0.20-1.00)
0.76 (0.37-1.57)
0.46 (0.25-0.84)
2.20 (1.19-4.05)
0.58 (0.20-1.71)
0.30 (0.09-1.02)
2.97 (1.42-6.19)
0.43 (0.22-0.82)
1.03 (0.45-2.37)

Table 3. CLINICAL SYMPTOMS RESOLUTION
Predictors
Male
Unemployed
Fever
Haemoptysis
Cough >2Weeks
Loss of Weight
Night Sweats
Symptoms Duration
Smear Positive
Smear Negative
Culture Positive
Severe Chest X-Ray Presentation
Both Lungs Involvement
Smoking
Diabetes Mellitus

p-value
0.49
0.46
0.54
0.10
0.27
0.29
0.29
0.06
0.07
0.07
0.83
0.03
0.09
0.10
0.38

2nd Month
OR (95%CI)
0.83 (0.48-1.42)
0.75 (0.35-1.61)
1.18 (0.70-1.97)
1.61 (0.92-2.80)
1.53 (0.72-3.24)
0.76 (0.45-1.27)
0.77 (0.39-1.33)
0.56 (0.31-1.03)
0.02 (0.37-1.04)
1.61 (0.96-2.69)
1.13 (0.39-3.24)
0.33 (0.12-0.87)
0.61 (0.35-1.08)
0.64 (0.37-1.09)
1.37 (0.68-2.77)

Clinical Symptoms
4th Month
p-value
OR (95%CI)
0.28
0.76 (0.46-1.25)
0.98
0.99 (0.51-1.92)
0.73
1.09 (0.68-1.73)
0.43
1.23 (0.73-2.08)
0.00
3.01 (1.58-5.75)
0.84
0.95 (0.60-1.52)
0.67
1.13 (0.66-1.92)
0.00
0.36 (0.21-0.61)
0.42
0.83 (0.52-1.32)
0.42
1.21 (0.76-1.93)
0.59
1.29 (0.51-3.29)
0.40
0.75 (0.38-1.47)
0.10
0.66 (0.41-1.08)
0.18
0.72 (0.45-1.16)
0.58
1.21 (0.62-2.36)

p-value
0.07
0.49
0.01
0.02
0.00
0.86
0.08
0.00
0.52
0.52
0.20
0.20
0.08
0.00
0.53

6th Month
OR (95%CI)
0.58 (0.32-1.05)
1.32 (0.60-2.91)
1.62 (0.94-2.79)
1.52 (0.82-2.85)
4.80 (2.51-9.91)
1.05 (0.62-1.78)
1.84 (0.94-3.58)
0.38 (0.20-0.72)
1.19 (0.70-2.02)
0.84 (0.50-1.43)
1.89 (0.71-5.02)
1.89 (0.71-5.02)
0.61 (0.36-1.07)
0.45 (0.26-0.77)
1.29 (0.59-2.84)
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Predictors
Male
Unemployed
Fever
Hemoptysis
Cough >2Weeks
Loss of Weight
Night Sweats
Symptoms Duration
Smear Positive
Smear Negative
Culture Positive
Severe Chest X-Ray Presentation
Both Lungs Involvement
Smoking
Diabetes Mellitus

Table 4. SMEAR CLEARANCE
AFB Smear Results
2nd Month
4th Month
p-value
OR (95%CI)
p-value
OR (95%CI)
0.49
0.75 (0.33-1.71)
0.3
0.44 (0.09-2.08)
0.19
0.53 (0.21-1.36)
0.75
0.78 (0.16-3.76)
0.94
1.03 (0.48-2.18)
0.71
0.80 (0.24-2.67)
0.48
1.39 (0.57-3.38)
0.19
4.05 (0.51-32.23)
0.34
0.55 (0.16-1.89)
1
0.00 (0.00- -)
0.64
0.83 (0.38-1.78)
0.23
0.43 (0.11-1.67)
0.91
0.95 (0.40-2.27)
0.62
1.49 (0.31-7.10)
0.68
1.19 (0.52-2.71)
0.25
0.50 (0.14-1.66)
0.00
0.11 (0.03-0.37)
0.65
0.75 (0.21-2.63)
0.00
9.052 (2.68-30.61)
0.65
1.34 (0.38-4.68)
1.00
0.00 (0.00- -)
1.00
0.00 (0.00- -)
0.02
0.34 (0.14-0.81)
0.05
0.27 (0.08-0.97)
0.05
0.47 (0.22-0.99)
0.23
0.48 (0.14-1.61)
0.50
0.77 (0.37-1.64)
0.1
0.35 (0.10-1.22)
0.26
0.59 (0.23-1.47)
0.75
0.78 (0.16-3.74)

4. Discussion
Gender
In consistent with the finding of this study in which
male gender is a significant predictor of poor treatment
outcome in terms of chest x-ray resolution, few studies
have reported significant association between being male
to an overall poor treatment outcome [33,34]. However,
this study found that being a male does not significantly
impact the rate of smear conversion although an earlier
study in Uganda has concluded otherwise [35]. However,
it is crucial to note that the impact of gender on tuberculosis
treatment outcome has been rather inconsistent based on
previous studies [35]. For instance, women in India has
been found to have a significantly higher rate of
successful anti-tuberculosis treatment outcome compared
to males across all types of tuberculosis [36].
A study on smear positive tuberculosis patients in
Mexico has also concluded that women have 88%
successful treatment rate in comparison to 79.6% rate of
success among male patients [37]. Consequently, studies
in Mexico, India and
Taiwan have established higher mortality and treatment
failure rate among male patients [36,37,38]. However, in
contrary, there were no significant differences between
male and female in terms of treatment success as per
studies conducted in Brazil, Egypt and Syria [39,40,41].
The rate of compliance to treatment has however been
consistently higher among female patients compared to
male patients which could be a possible explanation for
the differences in the treatment outcome [36,37,38,39,42].
Further exploring the biological contribution towards
differences in treatment outcome in different genders, in
vitro studies have concluded that females have greater
immune response compared to males. This is because
estrogen in females increases the secretion of interferon
alpha gamma and potentiate the macrophage activation
whereas testosterone in males on the other hand inhibits
immune response [43,44,45,46]. It is rather intriguing to
note that this effect is reversed in
tuberculosis patients with HIV co-infection where
males have better immune response in comparison to

p-value
1.00
1.00
0.36
1.00
0.61
0.86
1.00
0.87
1.00
1.00
1.00
0.07
0.16
0.18
0.08

6th Month
OR (95%CI)
0.00 (0.00- -)
3.30 (0.00- -)
2.93 (0.30-28.53)
3.71 (0.00- -)
1.81 (0.18-17.84)
1.20 (0.17-8.64)
3.53 (0.00- -)
1.23 (0.11-13.73)
0.00 (0.00- -)
4.68 (0.00- -)
0.00(0.00- -)
0.16 (0.02-1.19)
0.19 (0.02-1.88)
0.21 (0.02-2.02)
0.17 (0.02-1.22)

females. However, further study is required to understand
the pathogenesis behind this.
High risk behavior
In addition, a poorer successful treatment rate among
male patients is often attributed to a greater tendency for
high risk behaviors like alcohol, substance and tobacco
abuse among men [47].
Smoking has also been established as a significant
predictor of poor treatment outcome. In consistent with
this, a study has concluded that both ex-smokers and
current smokers are less likely to be cured or to complete
treatment within two years [48]. In fact, 16.7% of
unsuccessful treatment outcome was attributable to
smoking. This is mainly because smokers have higher
tendency of presenting with extensive lung involvement,
lung cavitation, smear and culture positive at baseline
which is said to lead to poor physiological response to the
treatment. Other than that, the rate of default and mortality
is higher among smokers [48]. In addition, it has been
recommended to strengthen smoking control measure as
part of effort to completely eliminate tuberculosis [49].
Socioeconomic status
Besides, a study in Nigeria has concluded that being a
male from urban setting is a significant independent
predictor of poor tuberculosis treatment outcome.
However, the same study has established that women in
rural setting are at greater risk of having a poor treatment
outcome than men from similar background. This is
postulated to be due to the socio-economical barrier of
women from rural background that limits their access to
treatment facilities as opposed to their male counterparts;
this counteracts their immune response advantage [50]. A
study in China has concluded that, low educational
attainment, old age and poverty are significant predictors
of higher rates of tuberculosis [51]. In the current study,
the distribution of tuberculosis favours a particular ethnic
group, middle to old age groups and those working under
non-professional setting as well as housewives. However,
this could probably be skewed due the study population
and setting.
Smear positivity
This study has also established smear positivity, night
sweats, weight loss, involvement of both lungs and
extensive chest radiograph finding as significant
predictors of poor treatment outcome while having a
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smear negativity is a significant predictor of good
treatment outcomes.
A study in Iran has established that in comparison to
smear negative patients, the rate of calcification,
pulmonary hilar adenopathy, incomplete pulmonary
destruction, cavity mediastinal widening, bronchiectasis
and patchy infiltration were significantly higher in patients
with smear positive [52]. Thus, this explains the
significance of smear positive status as a predictor of poor
chest x-ray resolution. Besides, an Indonesian study has
established that negative conversion of smear results at
two months is a predictor of poor treatment outcome [56].
The same study has concluded that negative conversion of
smear at two months could potentially be due to resistant
tuberculosis and more aggressive treatment is thus
required [53]. However, in the current study, the smear
conversion rates at two months were relatively high and
there were no significant predictors for smear conversion.
On the other hand, contrary to the findings of our study,
a Sub-Saharan African study has found that smear
negative patients had poorer treatment outcome with
higher mortality and a higher default rate in comparison to
smear positive patients. They have postulated that this is
due to underlying retroviral disease, presence of an
immunosuppressed state and lesser attention from the
clinic staff among smear negative patients [54]. This
however, contradicts the findings of our study where
smear negative is a significant predictor of good treatment
outcome especially in terms of complete radiological
resolution at six months. It is important to note that the
percentage of HIV/AIDS patients in the study population
was less than 5% and we are unable to conclude on such a
correlation. Besides, the setting of this research is an outpatient clinic with dedicated staff that manages only
tuberculosis patients.
Duration and severity of presenting symptoms
A study in Brazil has found that delay in treatment is a
significant predictor of poor treatment outcome given
higher rate of treatment failure in such cases [55]. This is
consistent with the findings of this study which has
established that patients seeking treatment after four
weeks of symptoms in comparison to patients who
presented with symptoms of a lesser duration had a poorer
treatment outcome in terms of clinical symptoms
resolution. Presence of lung cavities on chest X-Ray has
been proven to contribute to a higher mortality rate in
tuberculous patients [56]. In addition, studies in Turkey
and China have identified extensive lung involvement as a
risk factor of higher mortality among tuberculosis patients
[57,58]. These are consistent with our findings of
involvement of both lungs and extensive chest x-ray
findings as significant predictors of poor treatment
outcome.
Clinical symptoms
In terms of presenting clinical symptoms of
tuberculosis, having weight loss or night sweats has been
identified as a significant predictor of poor treatment
outcome. Although previous studies have concluded
significant association between having night sweats and
HIV/AIDS in tuberculosis patients, there are no definite
conclusions regarding its impact on treatment outcome [59,
60]. However, another study has added that the lack of
standard definition of night sweats in current literatures is
hampering the attempt to establish an association between
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night sweats and any specific condition [61]. Thus, further
studies are required to understand the correlation between
night sweats and poor treatment outcome in tuberculosis
patients.
Regarding weight loss, one study has inferred that loss
of body fat leads to reduction in plasma leptin
concentration. Plasma leptin is an important component of
cell-mediated immunity. Besides that, ongoing
inflammation such as active tuberculosis also further
suppresses the synthesis of leptin. Thus, weight loss in
active tuberculosis patient is a measure of the disease
severity [62]. Consequently, this could potentially explain
the findings of this study.
Co-morbidities
Despite various studies establishing a significant
correlation between HIV/AIDS and tuberculosis, our
study could not establish any significant impact of
HIV/AIDS on treatment outcome [63]. In addition, studies
have also established that diabetes mellitus contributes to
higher incidence of tuberculosis and a poorer treatment
outcome [64]. However, due to a small percentage of
patients with diabetes mellitus and HIV/AIDS patients in
the study population, such significance could not be
evaluated.

5. Limitations
One of the limitations of this study is that given the
sample size of 300 patients, this may not be an accurate
representation of the actual population. Besides that, being
an out-patient clinic in an urban setting the demographic
distribution of the sample may vary from the actual
population in the community which impacts the estimation
of sociodemographic factors as predictors of treatment
outcome. Other than that, treatment outcome measures
namely radiological resolution and clinical symptoms
resolution may vary according to the clinical judgment of
the health practitioner with varying experience and the
patients’ recall bias respectively. In addition to that, given
the inclusion and exclusion criteria, the impact of
extremes of age on treatment outcome could not be
established. Besides that, the factors causing relapse or
recurrent tuberculosis which eventually influences the
treatment outcome could not be studied. Other than that,
high default rate among foreigners due to some of them
being sent back to their country of origin upon diagnosis
and intensive anti-tuberculosis treatment excludes them
from the study sample and thus resulting in the poor
estimation of the demographic distribution of tuberculosis.

6. Recommendations
Prevention of tuberculosis should include effective
screening especially among high risk groups i.e: males,
smokers, low to middle income groups and middle aged
groups in order to ensure early detection. Besides that, it is
important to implement smoking prevention measures in
the population in order to reduce their risk of developing
tuberculosis. In fact, tuberculosis patients with a smoking
history require aggressive treatment as well as strict
smoking control in order to ensure good treatment
outcome. Other than that, patients presenting with weight
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loss, night sweats, extensive chest X-ray involvement and
smear positive tuberculosis need aggressive and possibly
prolonged anti-tuberculosis treatment to ensure adequate
cure. In addition, smear negative patients should attain
complete resolution of presenting symptoms and
radiological symptoms as indicators of successful
treatment completion unless there are confounders.
Although in this study population, male gender, middle
age group, non- skilled workers and certain ethnic groups
are at higher risk of developing tuberculosis, further
studies are required to establish its statistical and clinical
significance. Screening and tracing of close contacts of
patients with tuberculosis is mandatory. Assessment of
cure for extra pulmonary tuberculosis may pose more
challenges and treatment requires a longer duration. The
general assumptions that Malaysians are more prone to
pulmonary tuberculosis and others from South and South
East Asia being more prone to extra pulmonary
tuberculosis need further studies.

[2]
[3]
[4]

[5]
[6]
[7]
[8]
[9]
[10]

7. Conclusion
Male gender, weight loss, night sweats, extensive chest
X-Ray involvement, involvement of both lungs, smear
positivity and smoking history are significant predictors of
poor anti-tuberculosis treatment outcome. On the other
hand, smear negative is a significant predictor of good
treatment outcome. Male gender, middle aged groups,
certain ethnicities, non skilled workers and homemakers
are at higher risk of developing tuberculosis and thus
further studies in the community are required.
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