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of the body such as the lymph nodes, spine, brain, kidneys,
joints etc causing extra-pulmonary TB [1], [2]. Transmission of
TB is more intense in crowded, poorly ventilated places,
being an airborne disease [1].
A person can be infected with TB bacilli but show no
symptoms (latent TB infection). A latent TB infection can
progress to an active TB disease in the presence of
immunosuppression which could be triggered by human
immunodeficiency virus (HIV) infection, malnutrition, age,
diabetes and cancer [1]. However, a relatively small
proportion (5-15%) of the estimated 2-3 billion people
infected with TB bacilli will develop active TB disease in
their lifetime [3].
Important challenges to TB control are HIV co-infection
and emergence of drug resistance [4], [5]. HIV co-infection is
the commonest and most powerful known risk factor for
progression of latent TB infection to active TB disease [1]., In
Africa, HIV prevalence among TB patients is approximately
38%, while it is 23% in Nigeria [1].
According to the Global TB report of 2016 by the World
Health Organization (WHO), there was an estimated 10.4
million new TB cases worldwide in 2015, with people living
with HIV accounting for 1.2 million (11%) of the new TB
cases [3]. Nigeria ranked fourth among the six countries that
accounted for 60% of the new TB cases in 2015 [3]. An
estimated total of 1.4 million deaths due to TB occurred in
2015, making TB one of the top 10 causes of deaths
worldwide ranking above HIV/AIDS as a leading cause of
death from an infectious disease [3]. There was also an
estimated additional 0.4 million deaths resulting from TB
disease among people living with HIV [3]. The 2016 WHO TB
report estimates a TB incidence of 322 per 100,000
population in Nigeria [3].
Proper treatment of TB is aimed at curing the patient,
interrupting the transmission of the TB bacilli to other
persons, preventing relapse of TB and preventing
development and transmission of drug resistance [1], [6].
Treatment outcome results, to a large extent, serve as an
estimate of the quality of TB treatment provided by a health
care system [6].
This study assessed the outcome of TB treatment and its
associated factors at Chukwuemeka Odumegwu Ojukwu
University teaching hospital (COOUTH) Awka, Anambra
State, South Eastern Nigeria.

Abstract— Tuberculosis is a leading cause of morbidity and
mortality in developing countries of the world. Monitoring
tuberculosis treatment outcomes is important in evaluating the
effectiveness of tuberculosis control programme. This study
investigated the outcome of tuberculosis treatment at
Chukwuemeka Odumegwu Ojukwu University Teaching
Hospital (COOUTH) in South Eastern Nigeria.
This a retrospective analysis of tuberculosis patients
registered at COOUTH from January 2013 to January 2018.
The secondary data was obtained from the facility central
tuberculosis register, with treatment outcome and tuberculosis
type categorized based on the guideline of National
Tuberculosis, Leprosy and Buruli ulcer Control Programme
(NTBLCP) of Nigeria. The association of treatment outcome
with demographic characteristics and other clinical factors was
analyzed using the Chi-square test. Out of the 578 tuberculosis
patients, 74.2% were successfully treated, 18.9% were lost to
follow up, 5.7% died and 0.3% had treatment failure. Outcome
of tuberculosis treatment was significantly associated with age,
site of disease and HIV status of patients.
Tuberculosis treatment outcome in COOUTH was
satisfactory. However, patients at risk of unsuccessful outcome
should be identified promptly and granted appropriate support
and follow-up.
Index Terms—South-Eastern Nigeria; Tuberculosis;
Treatment outcome.

I. INTRODUCTION
Tuberculosis (TB) is a curable communicable disease caused
by the bacterium mycobacterium tuberculosis, commonly
referred to as TB bacilli [1], [2]. It is an airborne infectious
disease that primarily affects the lungs, giving rise to
pulmonary TB [1], [2]. The TB bacilli can also affect other parts
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II. MATERIALS AND METHODS

Both intra-thoracic tuberculous lymphadenopathy (e.g.
involving the mediastinal and / or hilar lymph nodes) and
tuberculous
pleural
effusion,
when
radiographic
abnormalities in the lungs are absent, constitute cases of
EPTB.
Patient Type
New patients
This refers to any patient diagnosed with TB who has never
received treatment for TB, or who has taken anti-TB
medications for less than 4 weeks. This is irrespective of site
of the disease or whether the patient was bacteriologically or
clinically diagnosed.
Relapse patients
This refers to any previously treated patient who was
documented as cured or treatment completed in their most
recent treatment episode. They could also be bacteriologically
or clinically diagnosed.
Treatment after failure patients
This refers to any previously treated TB patient who
remained or became bacteriological positive at the 5th month
or later of their most recent treatment episode but now
bacteriologically diagnosed with TB.
Treatment after loss to follow-up patients
This refers to any TB patient who has been on anti-TB
medications for more than 4 weeks, interrupted treatment for
at least 8 weeks and now is bacteriologically or clinically
diagnosed with any form of TB.
Other previously treated patients
This refers to any previously treated TB patient, with an
unknown or undocumented outcome for their most recent
treatment episode, who is now bacteriologically or clinically
diagnosed with TB.
Transfer in patients
This refers to any TB patient who has been diagnosed and
registered for treatment in a facility in one local government
area (LGA) and is transferred to a facility in another LGA to
continue treatment.
Treatment Outcomes
Cured
This refers to a PTB patient with bacteriologically
diagnosed TB at the beginning of treatment and who
completes treatment and was bacteriologically negative in the
last month of treatment and at least one previous occasion.
Treatment completed
This refers to a TB patient who completed treatment but
without evidence of cure or failure.
Treatment failure
This refers to a PTB patient with bacteriologically
diagnosed TB at the beginning of treatment who remained
bacteriologically positive at the 5th month or later in the
course of treatment.
Died
This refers to a TB patient who dies for any reason during
the course of treatment.
Lost to follow- up
This refers to a TB patient whose treatment was interrupted
for 2 consecutive months or more.
Transferred out
This refers to a TB patient whose treatment outcome is

Study Area
Chukwuemeka Odumegwu Ojukwu University teaching
hospital (COOUTH) Awka is a State government owned
teaching hospital located at Awka the capital city of Anambra
State of Nigeria. It provides tertiary health care services to
residents of Awka and its environ, including parts of Enugu
and Delta States.
COOUTH Awka has a chest clinic operating under the
National Tuberculosis, Leprosy and Buruli ulcer Control
Programme (NTBLCP) of Nigeria. Sputum smear
microscopy with Ziehl-Nielsen staining for acid-fast bacilli
and Xpert MTB / RIF (a new rapid molecular test) are both
used in the chest clinic for the diagnosis of TB. Radiographs
and other pathological investigations are also used to support
diagnosis, especially in extra pulmonary TB. The directly
observed treatment short course (DOTS) strategy is adopted
in patient management in this clinic.
COOUTH Awka also has a multi-disciplinary specialist
clinic for HIV management, covering counseling, testing,
prevention of mother to child transmission (PMTCT), and
treatment in collaboration with donor agencies and in line
with the National guideline.
Study Design
This is a retrospective analysis of the treatment outcome of
all TB patients managed at the chest clinic of COOUTH
Awka from January 2013 to January 2018.
Data Collection
The secondary data utilized for this study was obtained
from the facility central TB register, a tool supplied by the
National TB/Leprosy Control Programme. Data on patients
diagnosed and registered for treatment were obtained from
the register and entered into a proforma. The information
obtained from the register included patient’s age, sex, address,
site of disease, patient type, result of baseline, 2nd, 5th and
6th month investigations, treatment outcome and HIV status.
Data Analysis
Data were entered into the Statistical Package for Social
Sciences (SPSS) for windows version 20. Frequency tables
were generated and cross tabulation of variables done.
Chi-square test was used to determine the relationship
between variables. The level of statistical significance was set
at p-value of ≤ 0.05.
Ethical clearance was sought and obtained from COOUTH
Health Research Ethical Committee.
Definition of Terms
According to the NTBLCP guideline [1] of Nigeria, the
following clinical case, patient type and treatment outcome
standard definitions were used:
Disease Classification
Pulmonary TB (PTB)
This is a form of TB that involves the lung parenchyma.
Miliary TB is classified as PTB because there are lesions in
the lungs as well.
Extra-pulmonary TB (EPTB)
This type of TB involves one or more organs other than the
lung parenchyma, for e.g. the pleura, lymph nodes, abdomen,
genitourinary tract, skin, joints and bones and / or meninges.
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unknown due to transfer to another treatment facility.
Treatment success
This refers to the sum total of patients who were cured and
who completed treatment.

study. The treatment success rate of 74.2% is also higher than
the rate of 65.8% [2] noted in a study in a tertiary hospital in
Northern Nigeria.
A proportion of 18.9% of TB patients were lost to follow
up. This is comparable to that, 18.3%, in Ethiopia [6], higher
than that, 14.6%, in the Federal tertiary hospital [8] , and better
than that in the north (26.2%) [2] and 30.8%, in the South west
study [7]. These differences could be attributed to variations in
DOTS performance in the various study locations.
This study showed the death rate of TB patients to be 5.7%.
This is higher than the finding in Northern Nigeria (1.0%) [2]
but lower than the finding in Ethiopia (10.1%), South West
Nigeria (25%), and the Federal tertiary hospital (16.2%) [6] –
[8]
.
A failure rate of 0.3% was observed in this study. This is
comparable to the finding of 0.2% in Ethiopia [6]. This is
however lower than the findings in the Federal tertiary
hospital (1.9%)8, Northern Nigeria (6.9%) [2] and South West
Nigeria (8.3%) [7].
A proportion of 0.9% of the TB patients were transferred
out to another centre before the completion of their treatment.
This is far lower than the findings in Ethiopia (42%), South
West Nigeria (7.7%), and the other South East Tertiary
hospital (5.4%) [6] – [8].
Data from this study revealed that TB/HIV co-infected
cases have an increased risk of unsuccessful outcome
compared with HIV negative cases. Thus, a larger proportion
of HIV negative patients had successful treatment (78.5%)
than TB/HIV co-infected patients (67.7%) p = 0.002. The
same observation were noted for mortality (4.0%, 9.1%),
failure (0.0%, 1.0%), and lost to follow up (16.1%, 22.2%)
respectively p = 0.002. This is consistent with other published
reports that establish TB/HIV co-infection is associated with
a poorer outcome of treatment [2], [7] – [11].
This study demonstrated a statistically significant
association between age and death as a treatment outcome. A
higher proportion (8.3%) of patients aged > 40 years died
compared to those aged ≤ 40 years (3.8%), p = 0.050. This is
in agreement with findings from previous reports [6], [12] – [14].
This could be as a result of co – morbidities in older patients.
This is however not the finding in the study at the federal
teaching hospital in South East Nigeria.
There was also a statistically significant association
between the site of the disease and treatment outcome. A
greater proportion of EPTB patients were successfully treated
(82.5%) or died (12.5%), compared with PTB patients
(73.6%, 5.2%) respectively, p = 0.044. A greater proportion
of PTB patients had treatment failure (0.4%), or were lost to
follow up (19.9%), compared with EPTB patients (0.0%,
5.0%) respectively, p = 0.044. This was also not the case at
the federal teaching hospital in South East Nigeria.
Unlike the findings in other studies, there is no statistically
significant association between treatment outcome and
factors such as sex, type of patient, place of residence and
result of baseline sputum examination in this study.
According to other studies, female gender [6], [8], [13] and urban
residents [6] had higher chances of successful treatment while
smear negative PTB patients had lower probability of
successful outcome [6].

III. RESULTS
Table 1 shows the demographic characteristics of the
patients. Majority of the patients (28.0%) were in the age
group 25 – 34 years, with males (56.7%) more affected than
females (43.3%). Majority of the patients (54.2%) were
resident in rural areas.
Table 2 shows the distribution by disease classification,
HIV status, baseline investigation and type of patient. PTB
(93.1%) occurred more than EPTB (6.9%). A great majority
of the patients (83.9%) were new TB cases, and most (61.6%)
were bacteriologically diagnosed. Of the PTB cases, 66%
were sputum smear positive. TB/HIV co- infection was
present in 34.3% of cases, and 98.5% of cases had known
HIV status.
Table 3 shows the distribution of TB treatment outcome.
As much as 74.2% of the TB patients were successfully
treated, 18.9% were lost to follow up, 5.7% died and 0.3%
had treatment failure.
Table 4 shows the distribution of patients’ demographic
characteristics and TB/HIV status by TB treatment outcome.
TB patients aged >40 years had a higher proportion of
successful treatment (75.4%) and death (8.3%) (p = 0.05).
Those aged ≤ 40 years had a higher proportion of lost to
follow up (21.6%) (p = 0.05). Successful treatment was
higher in patients with EPTB (82.5%) than PTB (73.6%) (p =
0.044). Death was also higher in EPTB (12.5%) than PTB
(5.2%) (p = 0.044). In addition, lost to follow up was higher
among PTB patients (19.9%) than EPTB patients (5%); and
treatment failure was noted only among PTB patients (0.4%)
(p = 0.044).
A higher proportion of patients with negative HIV result
(78.5%) had successful treatment than those with positive
result (67.7%) (p = 0.002). In addition death was higher
among HIV positive (9.1%) than HIV negative (4%) patients;
lost to follow up was higher among HIV positive (22.2%)
than HIV negative (16.1%) patients; and treatment failure
occurred only among HIV positive (1%) patients (p= 0.002).
IV. DISCUSSION
According to the Global TB report of 2016 by the World
Health Organization (WHO) [3], the TB treatment success rate
varies from 34% in Angola to 94% in China, with a global
average of 83%. The report of 2016 also showed Nigeria had
a treatment success rate of 87% [3]. In this study, treatment
success rate was 74.2%. This is lower than the global average
and the Nigeria rate of 83% and 87% respectively. This
success rate was much higher than the rate, 29.5%, in a study
in a teaching hospital in Ethiopia [6].
This could be as a result of the high transferred out rate
(42%) as noted in the study. The treatment success rate is also
higher than the finding, 46.1%, in a tertiary hospital in South
West Nigeria [7]. This finding could be attributed to the high
lost to follow up rate, 30.8%, noted in the study. The success
rate is equally higher than the rate ,61.3%, noted in a Federal
teaching hospital in the same South East Nigeria [8]. This
could be as a result of a smaller sample size utilized in the
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Table 1: Socio-demographic characteristics of the patients
Variables
Age group
(years)
<15
15 – 24
25 – 34
35 – 44
45 – 54
55 – 64
≥ 65
Mean ± SD
Sex
Male
Female
Place
of
residence
Urban
Rural

Frequency (n = 578)

Percent

24
66
162
123
95
51
57
39.7 ± 16.78

4.2
11.4
28.0
21.3
16.4
8.8
9.9

328
250

56.7
43.3

265
313

45.8
54.2

Table 3: Distribution of TB treatment outcome
Frequency (n = 578)
Percent
Cured
178
30.8
Treatment
251
43.4
completed
Failure
2
0.3
Died
33
5.7
Lost to follow
109
18.9
up
Transferred out
5
0.9
*Treatment
429
74.2
success
*Treatment success = cured + treatment completed

Table 2: Distribution by disease classification, HIV status,
baseline investigation and type of patient.
Variables
Frequency
Percent
(n = 578)
Disease classification
PTB
538
93.1
EPTB
40
6.9
Type of patient
New patients
485
83.9
Relapse patients
7
1.2
Treatment after failure
7
1.2
patients
Treatment after loss to
28
4.8
follow-up patients
Transfer in patients
13
2.2
Other previously treated
38
6.6
patients
Investigation
result
before
initiation
of
treatment
Sputum AFB positive
268
46.4
X – ray
122
21.1
XpertMTB/RIF positive
88
15.2
Clinically diagnosed
85
14.7
Transferred in without
8
1.4
evidence of baseline result
Histology report
7
1.2
HIV status
HIV positive
198
34.3
HIV negative
371
64.2
Unknown status
9
1.6
Type of PTB
Smear positive
355
66.0
Smear negative
176
32.7
No baseline investigation
7
1.3
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Table 4: Distribution by patients demographic
Variables
Successful
Failure (%)
Death
Lost to follow
Transferred out
(%)
(%)
up (%)
(%)
Age group (years)
X2 = 8.601
P = 0.050 (F)
≤40
73.4
0.3
3.8
21.6
0.9
>40
75.4
0.4
8.3
15.0
0.8
2
X = 6.009
P = 0.170 (F)
Sex
Male
73.8
0.0
5.5
19.2
1.5
Female
74.8
0.8
6.0
18.4
0.0
X2 = 6.206
P = 0.156
Place of residence
Urban
78.9
0.4
4.5
15.8
0.8
Rural
70.3
0.3
7.0
21.4
1.0
Disease classification
X2 = 9.252
P = 0.044 (F)
PTB
73.6
0.4
5.2
19.9
0.9
EPTB
82.5
0.0
12.5
5.0
0.0
2
X
=
1.098
P
=
0.865
Type of patient
New patients
73.6
0.4
5.8
19.4
0.8
Retreatment patients
77.4
0.0
5.4
16.1
1.1
HIV status
X2 = 15.624
P = 0.002 (F)
HIV positive
67.7
1.0
9.1
22.2
0.0
HIV negative
78.5
0.0
4.0
16.1
1.3
X2 = 7.917
P = 0.070 (F)
Type of PTB
Smear positive
72.4
0.6
3.9
21.7
1.4
Smear negative
75.6
0.0
8.0
16.5
0.0
F = Fisher’s exact test
characteristics and TB/HIV status for treatment outcome
In conclusion, this study has demonstrated that age and
HIV status of patients have statistically significant
association with treatment outcomes. A high proportion of
the patients (18.9%) were lost to follow up. This calls for
concern and improved health education and counseling of
patients, in addition to enhanced patient tracking. TB/HIV
collaborative activities should be intensified and
strengthened to effectively articulate prompt efficient
services for co-infected patients.
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