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ABSTRACT
Introduction: One of the ways to assess the quality of the treatment of tuberculosis
is to analyze the treatment of outcomes the patients followed up. Our objective is
to describe the epidemiological aspects and the therapeutic results of tuberculosis
patients seen at the Joseph Raseta Befelatanana University Hospital Center.
Methods: This is a retrospective and descriptive cohort study from January 1st, 2014
to December 31, 2017. Data were collected from the tuberculosis registry.
Results: We included 759 cases, the average age were 36.48 years. There was male
predominance a sex ratio of 1.62. The pulmonary forms tuberculosis predominated
(62.50%). Pleural (51.58%) and lymph node (16.49%) lesions were the most frequent
extra pulmonary forms. The prevalence of TB-HIV coinfection was 5.80%. The treat-
ment success rate for all forms was 84.46%, it was 90.50% for the smear positive
pulmonary tuberculosis. Age, type of tuberculosis and HIV status influenced treat-
ment outcomes (p <0.05).
Conclusion: The data on the therapeutic outcome of our study meets the objective
of the WHO. Other multicenter studies are necessary to answer certain questions
that were not clarified during our study in relation to the other factors influencing
therapeutic outcomes in Madagascar.
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1 INTRODUCTION

Tuberculosis is a communicable, non-immunizing infectious
disease caused by Mycobacterium tuberculosis (or Koch’s
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bacillus, BK). It’s the leading cause of morbidity and mor-
tality in individual aged 15 to 50 in Madagascar [1] . The
2017 report on the fight against tuberculosis further demon-
strates that this pathology remains a threat worldwide [2]
.

In fact, it was estimated that there were 1.3 million
deaths from tuberculosis in populations with the HIV-
negative (compared to 1.7 million in 2000) in 2016, which
were added 374 000 deaths in the HIV-positive popula-
tion [2] . Drug-resistant tuberculosis is a constant threat.
Also in 2016, there were 600,000 new cases of resistance
to rifampicin (the most effective first-line drug), includ-
ing 490,000 cases of multidrug-resistant tuberculosis (MDR-
TB).

We know that the quality of care plays an important role
in the fight, both in terms of the prognosis and in rela-
tion to the spread of the disease. Under effective treatment,
the contagiousness of a tuberculosis patient decreases very
quickly and, most deaths from tuberculosis could be pre-
vented by early diagnosis and appropriate treatment. The
outcome of the treatment and the prognosis of tuberculosis
largely depends on this quality of care [3] .

According to certain authors [4], one of the ways assess-
ing the quality of the tuberculosis treatment for a region or
a country, it consists the analysis of the treatment outcome
of the follow-up patients. Hence, this study is targeting on
description of the epidemiological aspects and the thera-
peutic outcomes in patients with tuberculosis seen at the
Training and Research Care Unit in Respiratory Diseases
department, Joseph Raseta Befelatanana, University Hos-
pital Center.

2 METHODOLOGY
This is a retrospective, descriptive study, carried out during
the period from January 01, 2014 to December 31, 2017 (4
years). We included in the study all patients hospitalized
during the study period that were diagnosed with tubercu-
losis, regardless of its form. We excluded all patients whose
files were incomplete, making the interpretation of treat-
ment outcomes impractical. These include all transfer cases
so called “transfer out” to other diagnosis and treatment
center, where the outcome of the treatment was unknown
for them.

The diagnosis of tuberculosis was made in different ways
depending on the location and according to the guidelines
of the National Tuberculosis Control Program in Madagas-
car. The treatment protocol and follow-up of patients under
treatment is also those of the Program.

We collected data from the files of patients hospitalized
in the Respiratory Diseases department of the CHUJR-
Befelatanana during the year 2014-2017. A data collection
grid was used. The department’s tuberculosis registry was
the source of the study data. This register is part of the tu-
berculosis case management tools used in all Tuberculosis
Diagnosis and Treatment Centers in Madagascar.

The data collected was entered and processed using Mi-
crosoft office Excel® 2007 and Microsoft office Word® 2007.

The data was then imported into Epi-Info® 3.5.2 software
for statistical analysis.

Patient confidentiality was respected with no informa-
tion revealing their identity was disclosed during and after
data collection in this study to ensure anonymity. The data
collected was stored and secured to avoid any problem of
information disclosure.

3 RESULTS
We were able to collect 1,212 cases of tuberculosis from
the registry data, including 453 cases of transfer out (trans-
ferred to other Diagnosis and Treatment Center or Treat-
ment Center, CT). Seven hundred and fifty-nine (759) pa-
tients met our inclusion criteria. The median age were 36.48
years old with an extreme, ranging from 25 months-95 years.
Male predominance was notified, a sex ratio was 1.62. Smear
positive pulmonary tuberculosis form was the most repre-
sentative forms of tuberculosis, accounting for 48.40% of
the cases. Extra pulmonary forms occupied second place
with a frequency, 37.50%. For extra-pulmonary tuberculo-
sis, the pleural tuberculosis was the most frequent locations
about 57.19%. Grouping the involvement of serous mem-
branes together, it could be represented at least 76% of
extra-pulmonary locations.

Lymph node tuberculosis ranked second (16.49% of cases)
in decreasing order by frequency of extra-pulmonary tuber-
culosis (Table I). The prevalence of TB-HIV co-infection
was 05.80%. The treatment outcome is presented in Table
II. Successful treatment included cases reported cured and
treatment completed. Nineteen patients have been stopped
their treatment after a medical decision related to the wrong
diagnosis. The factors influencing treatment outcomes were:
age, type of tuberculosis and HIV status (Figures 1, 2 and
3).

4 DISCUSSION
Knowledge of the therapeutic outcomes of all followed pa-
tients in a health facility is paramount. It is an indicator of
the quality of the care offered in relation to given pathol-
ogy. For our study, we excluded those who transferred out
to other care centers related to therapeutic outcomes which
were unavailable in the register records, thus making the
exploitation of data relating to therapeutic outcomes im-
practical. This is the case of patients that are hospitalized
in our department for an acute episode, then transferred
to another treatment center, once the acute episode has
passed.

The predominance of men (sex ratio 1.62) observed dur-
ing our study was consistent with the results of other stud-
ies [5] . This difference, according to gender has already
been reported for several years by other authors [6] . For
the male gender, some authors put forward certain risk fac-
tors such as alcohol and tobacco to explain this predomi-
nance. Some authors also put forward other explanations for
this predominantly male gender involvement, such as their
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Table 1. Distribution of tuberculosis patients according to 
clinical forms of tuberculosis

Table  2. Treatment outcome of tuberculosis cases

Figure 1. Treatment outcome of tuberculosis cases, ac-
cording to ages

Figure 2. Treatment outcome, according to the form of 
tuberculosis

Figure 3. Treatment outcome of tuberculosis cases, ac-
cording to HIV status

socio-professional activities, which expose them much more
to human-to-human contact [7].

The predomination of the pulmonary site in tuberculosis
compared to the other site, in our study, has been unani-
mously accepted for a long time. The management of these
pulmonary locations is an absolute priority in public health
since it is the contagious form which perpetuates the spread
of the disease. Moreover, the frequency varies from one re-
gion to another. Several explanations are offered for this
variation in frequency, among of them including, level of ex-
posure to risk factors, promiscuity, immune status, average
age, prevalence of HIV infection in the general population
and so on.

In several regions, the underdiagnosis of the pulmonary
form of tuberculosis remains a major challenge [8] accord-
ing to Arega B et al. Several reasons could justify this sit-
uation, including the use of a passive case detection strat-
egy which is based on the self-presentation of symptomatic
patients in health facilities for diagnosis instead of active
detection. It means to search the patients where they are,
identified them and brought them into the nearest Treat-
ment Centers for confirmation of the diagnosis and initia-
tion of anti-tuberculosis treatment. The second reason could
be the use of diagnostic techniques test less sensitive, such
as microscopy with the Ziehl Neelsen staining technique,
which remains the cornerstone of diagnostic modalities in
low-income countries, rather than using a relatively sensi-
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tive test, and practical like fluorescence microscopy and very
sensitive tests, including molecular technique.

In Madagascar the situation seems to be similar where we
refer to the number of expected cases. As the underdiagno-
sis is the most frequent form of dissemination, it maintains
the spread of the disease, therefore greatly compromises the
fight against tuberculosis. Some authors have put forward
other risk factors of a patient to develop pulmonary tuber-
culosis such as tobacco, taking immunosuppressive drugs
such as corticosteroids and diabetes. In contrast the female
gender, young age, HIV infection and cirrhosis are predic-
tive factors for the occurrence of extra-pulmonary tubercu-
losis [9, 10]. More studies are needed to verify the veracity
of this information about our country.

The frequency of pleural and lymph node tuberculosis in
our study was consistent with that of other studies [11, 12].
These two locations would then be systematically sought
before a suspicion of extra-pulmonary tuberculosis in Mada-
gascar.

The lymph node localization of tuberculosis is the most
common localization, especially in children. Because of the
difficulty of the diagnosis in front of any suspicion of a tu-
berculous origin especially in regions with high endemicity
like Madagascar, using the pathological examination is rec-
ommended [13] . It is necessary to pay attention to the
frequency of the meningeal localization of our study be-
cause as it is a department which takes care of the respi-
ratory problems, the meningeal forms which are manifested
by neurological signs could be hospitalized in other service
(therefore, interpretation with reservations about this fre-
quency which could be the source of an error of interpreta-
tion when the actual frequency of meningeal tuberculosis in
our hospital). There may indeed be an underestimation of
the frequency of meningeal localization for our study.

For our study, the prevalence of TB-HIV co-infection
was 05.80%. Seroprevalence of HIV infection in the gen-
eral population is low in Madagascar (0.3 / 100,000 inhab-
iting among adults between 15 and 49 years old) [14] . The
prevalence of TB-HIV coinfection varies from a region to a
region; several causes have been putting forward explaining
this situation, including the level of prevalence of HIV infec-
tion in the general population. According to some authors,
the higher this prevalence, the higher the frequency of TB-
HIV coinfection [15], which could reflect this low prevalence
of TB-HIV coinfection for our study.

Regarding the therapeutic outcome, we are able to state
that the success rate recorded during our study (84.46%) is
slightly below the objective set by the WHO (success rate>
85%) otherwise whether we are looking specifically the suc-
cess rate of smear positive pulmonary tuberculosis, the ob-
jective was achieved [16] . Treatment success rates vary from
one country to another, several factors have been identi-
fied to explain these differences. Furthermore, it is revolving
around the health system condition, including coverage in
centers which are able diagnosing and treating tuberculosis
cases (Diagnostic and Treatment Center or Treatment Cen-
ter for Madagascar) [17] . Actually looking at the mortal-
ity rate, our result studies are in agreement with founding

by Babatunde O and colleagues. in Nigeria [16] . On the
other hand, this mortality rate of our study is lower than in
Malaysia [18] and higher than the mortality rate in a region
of Ethiopia [19]. The probable causes of these variations
are multifactorial, including infection severity, proportion
of subjects at the risk of complication and death / immuno-
compromised, young children, loss of follow-up, aspect of
treatment quality and health system condition.

In our study, age, type of TB and HIV status have been
influenced treatment outcomes. Among of young age, sev-
eral explanations could be advanced, such as the psycholog-
ical behavior of these groups of individuals who are known
to be difficult to adhere to treatment. For TB-HIV co-
infection, several factors can explain this negative impact
on therapeutic outcomes: psychological factors (frequency
of cases of depression, consequences of stigma and discrimi-
nation, and so on.), difficulties in making the diagnosis (fre-
quency of atypical pulmonary forms and extra pulmonary
forms), difficulties in achieving optimal compliance (num-
ber of tablets often important because at least two patholo-
gies are being treated, the occurrence of undesirable effects
much higher).

Despite Our results, this study does not pretend to be
representative of tuberculosis patients of the Malagasy pop-
ulation, but as one of the national reference centers, which
takes care of all patients coming from all regions of Mada-
gascar; we can say that the data we were able to collect
during this study are additional information relevant to the
database in Madagascar. They can thus be profitable at
different levels and to those working in the fight against
tuberculosis in Madagascar.

5 CONCLUSION
During our study, tuberculosis mainly affects young adults
and in male gender. It is especially the pulmonary forms
which predominated with a significant proportion of the
extra pulmonary forms. The prevalence of TB-HIV co-
infection was still low. For therapeutic results, therapeutic
success rates for all form were slightly below the target set
by the WHO, but for smear positive pulmonary tuberculosis
patients, the target was reached.
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