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Background: We aimed to identify challenges and to propose solutions for the implementation of
tuberculosis (TB) programmes in rural Sub-Saharan Africa (SSA) by evaluating the outcomes of the TB
programme in the Ancuabe district in rural Northern Mozambique.

Methods: Retrospective descriptive study of the patients included in the TB programme in 2012-2013.
Follow-up was continued till June 2014.

Results: Three hundred nineteen patients were registered, 62.1% male, mean age 36.3 (SD 14.4), estimated
case detection rate (eCDR) of 24.24%. Two hundred seventy-two were new cases, 21 transferred-in, 11 back
after lost to follow-up (LTFU), 10 relapsing TB, 5 previous treatment failures. 94.4% were tested for Human
immunodeficiency virus (HIV), 41.9% HIV-positive. 87.5% of the new cases were pulmonary TB (PTB),
43.4% were HIV co-infected. Initial sputum results were available in 207 cases, with 145 smear-positive
(SP) cases. Outcomes of new cases: 122 (44.9%) LTFU, 55 (20.2%) cured, 43 (15.8%) treatment completed
(98-36%-treatment success), 31 (11.4%) died, 19 (7%) transferred out and 2 (0.7%) failures.

Conclusions: A low eCDR and high proportion of LTFU demonstrate that few patients were identified and
had a low probability of complete treatment, suggesting a fragile health system. This raises the hypothesis
that, probably, to improve TB health care in rural SSA, interventions should aim at improving health systems.
Special attention should be given to social protection and compensation of the financial burden associated
with TB.
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Introduction

Tuberculosis (TB) is one of the leading causes of
mortality worldwide. In 2013, an estimated nine
million people developed TB and 1.5 million died
from the disease.! Mozambique is considered by the

(eCDR) remains stable at only 37%, the lowest
among the high-burden countries."?> Mozambique
has a TB incidence of 552 (Close, 442-680)/100 000
population; 140 000 new cases every year. Of those,
81 000 are among people living with HIV (PLWH)

World Health Organisation (WHO) as a high
TB/Human immunodeficiency virus (HIV) burden
country. Reported TB figures are following an
upward trend, and the estimated case detection rate
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and it is the leading cause of death among them.’
The nationwide HIV prevalence is 12% and there
are an estimated 1.6 million PLWH.* A thorough
description of the Mozambican TB programme can
be found elsewhere and is in line with WHO 2010
TB treatment guidelines.>®

Implementation of TB programmes in rural areas
is challenging. Mixed experiences have been reported
from Malawi and Angola.”® Rural areas may have
the potential to act as reservoirs of undiagnosed TB
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cases’ and because of lack of education,'’ difficulties
in accessing care and the need for multiple visits,'
diagnostic delays are frequent,'? treatment outcomes
are sub-optimal'® and lost to follow-up (LTFU) rates
high. This further suggests that rural areas might act
as a possible source for the generation of multi
drug-resistant TB (MDR-TB), given higher drug
resistance rates have been repeatedly described in
retreatment cases.'*!?

Tuberculosis programmes in rural areas have been
scarcely reported although the knowledge of the epi-
demiologic situation in such areas is key to design
and implement TB control policies.'® We aimed to
evaluate the outcomes and identify implementation
challenges of the TB programme in a remote rural
African district.

Methods

Setting

The place of the study is Ancuabe, a rural district in
the province of Cabo Delgado, one of the poorest
provinces in Mozambique. Cabo Delgado has a
population of 1.8 million inhabitants; 51.6%
women. Eighty percent of the population lives in
rural areas and the frequency of illiteracy is around
80 and 51% for women and men, respectively. Life
expectancy is 36.7 years.'”

Ancuabe has an extension of 4,606 km?, with
118 926 inhabitants in 65 villages. HIV prevalence
is about 5%.'® The district has two type 1 health cen-
ters (HC) with 87 inpatient beds and the presence of
a doctor and four type 2 HC that provide outpatient
services. In the type 1 HC, a Chronic Diseases Unit
and a TB clinic offer follow-up and treatment to
patients living with HIV and TB. Patients could be
followed up at the type 2 HC if they wish so. Tuber-
culosis diagnosis is based on clinical diagnosis and
sputum smear microscopy. Access to chest X-ray is
120 km away. The majority of the health care ser-
vices in Ancuabe are delivered by non-physician clin-
icians and they usually establish the diagnosis of both
smear positive (SP) and smear negative TB cases.

Study population

This is a retrospective descriptive study of the results
of the TB programme in Ancuabe. All TB patients —
independent of age — entering the TB programme
from January 2012 to December 2013 were included.
Transferred-in cases were excluded from the analysis
as the information before the registration in Ancuabe
was not available.

Data collection

We collected the data from March to June 2014. The
information enclosed in the TB registry books was
introduced into an electronic database by the study
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investigators. It was checked for completeness and
consistency by comparison with the treatment charts.

Variables

We recorded demographic data: age, sex and place of
residence. The clinical variables compiled were as
follows: type of TB (pulmonary/extra-pulmonary);
pre-diagnostic situation in terms of previous TB
treatment, LTFU or relapse. Other clinical variables
included were HIV status, including antiretroviral
treatment (starting date if available) and trimetho-
prim/sulfamethoxazole prophylaxis. To report on
the microbiological results the date and result of
the initial and subsequent sputum smears was intro-
duced. We recorded type of case and outcomes
following the WHO guidelines (before 2013 modifi-
cations) and Mozambican TB programme definitions
(Tables 1 and 2) > and finally, end of treatment date.

Rates

We calculated the eCDR as the number of patients
registered divided by the number of estimated inci-
dent cases. We used the WHO estimate for incident
cases.'” The sputum completion rate was calculated
as the number of patients with a sputum result avail-
able at 2 months of follow-up divided by the number
of patients that were SP at baseline (excluding those
who died or were transferred out). The sputum con-
version rate was calculated as the number of patients
with a negative smear at 2 months divided by the
number of patients that had a smear result available
at 2 months of follow up and were SP at start.

Analysis

We analysed basic demographic characteristics, type
of TB diagnosed, eCDR and rate of sputum smear
positivity. Two-month sputum smear completion
rate as well as sputum smear conversion rate was
obtained. We analysed the proportions of different

Table 1 Case definitions used in the study.

Type of case Definition

New case When diagnosis was established and
the patient had never received TB
treatment or had previously received
treatment for <1 month

A microbiologically positive TB case,
who had previously been treated and
cured of a TB episode (i.e. sputum
smear negative and clinical resolution)
When patients had abandoned
treatment for 2months or longer, and
were microbiologically positive

A patient that restarted a new TB
treatment, after showing unsuccess-
ful results with a previous regimen
(ensuring correct compliance)

Those who arrived from another
health facility to continue or start TB
treatment

Relapsing TB

Back after
lost to follow-up

Previous
treatment failure

Transferred-in




Table 2 Outcomes definitions used in the study.

Outcomes Definitions

Cure Assumed when there was an initial
positive sputum smear which veered to
negative and completed 6 months of
treatment

Treatment When there was proof that the patient

completed had completed 2months of intensive

phase treatment and at least 4 months
of continuation phase treatment, but
sputum smear had not been done or
the result was not available

Was acknowledged when the patient
had a positive sputum smear at the
fifth month of treatment

When the patient was transferred to
another facility out of the district to
continue the treatment (which could
happen at any stage of follow-up)
Death for any reason during treatment
A patient that had abandoned the
treatment for more than 2months or if
no outcome at all for the TB treatment
was registered after the treatment time
had been completed

Treatment failure

Transferred out

Death
Lost to follow-up

patient outcomes. This analysis was repeated and
stratified by sex, age, HIV status and smear positivity
status.

We used SPSS v20 (SPSS Inc, Amonk, NY, USA).
Quantitative variables were described using mean
(standard deviation) for those that had normal distri-
bution, or median (interquartile range) for those that
did not. Qualitative variables were described with
proportions. We used chi square (or Fisher’s exact
test, when needed) for the comparison of qualitative
variables; and for variables with non-normal distri-
bution, we used the Mann-Whitney U non-para-
metric test.

Ethical considerations

The data presented here were collected as part of a
larger study for the evaluation of TB diagnostic tech-
niques approved by the Mozambican National
Bioethics committee and by the University of
Barcelona ethics committee.

Results

A total of 319 patients were registered in the TB pro-
gramme, with 658 yearly expected cases (if we accept
the WHO estimate on incidence as a good approxi-
mation), yielding an eCDR of 24.24% (Clgs,,21.9—
26.6%). Male patients accounted for 62.1%, with a
mean age of 36.3 (SD 14.4) years. There were 272
(85.3%) new cases, 21 (6.6%) transferred-in [excluded
from further analysis], 11 (3.4%) returning from
LTFU, 10 (3.1%) relapsers and 5 (1.6%) treatment
failures. Of the included, 263 (88.3%) had pulmonary
TB (PTB) and 35 (11.7%) extra-pulmonary TB
(EPTB). 94.4% of the patients were tested for HIV
and 132 (41.4%) were identified HIV positive.
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Of those, 97.0% received trimethoprim/sulfamethox-
azole prophylaxis and 71.9% received antiretroviral
treatment (ART).

New cases

Of the 272 new cases, 238 (87.5%) were PTB and 34
(12.5%) EPTB (Characteristics in Table 3). One
hundred and eighteen (43.4%) were HIV infected.
Outcomes (Fig. 1, Table 4) of those 272 patients
were 122 (44.9%) LTFU, 55 (20.2%) cured, 43
(15.8%) treatment completed [98—-36%-treatment suc-
cess], 31 (11.4%) dead, 19 (7%) transferred out and 2
(0.7%) failure. Initial sputum results were available in
210 (77.2% of new cases) cases, with 148 of patients
being SP (54.4%; Clys,,48.3-60.4%). Of those, 78
(52.7%; Clgs:,44.3-60.9% sputum completion rate)
had a sputum control after the intensive phase.
Excluding dead and transferred out this yields a
sputum completion rate of 86.67% (Clgso, 79.1—
94.2). Sixteen patients remained positive, resulting
in a sputum conversion rate of 79.5% (Clgss, 68.8—
87.8%). Of the 272 patients who should have com-
pleted the treatment, only 40 (27% of SP cases) and
22 patients (14.8% of SP cases) had a sputum control
at months 5 and 7, respectively. Two of those
resulted SP at 5 months and two at 7 months.

Previously treated cases

Of the 26 previously treated cases, 25 (96.2%) were
PTB and 7 (26.9%) were HIV co-infected (character-
istics in Table 3). Outcomes (Fig. 1) of the 22 patients
that should have finished treatment were 10 (45.4%)
LTFU, 7 (31.8%) cured, 3 (13.6%) treatment com-
pleted [10-45.4%-treatment success], 1 (4.5%) dead,
1 (4.5%) failure. Initial sputum results were available
in 20 patients (76.9%), and 16 (61.5%) were SP cases.
Of those, 7 (43.7%) had a sputum control after inten-
sive phase (2 SP). Of the 22 patients who should have
completed the treatment by the end of the study
period, only 4 had a sputum control at month 8§
(31.8%) (2 SP).

Pediatric cases

Ten (3.7% of the total number of new cases) cases of
TB were diagnosed in patients <15 years of age, of
which 50% were EPTB; five had sputum or gastric
aspirate smear microscopy of which one was found
positive. Six out of 10 were LTFU, 2 had successful
treatment outcomes (treatment completed) and
2 were reported dead.

Stratified analysis

When stratifying the analysis by gender, men were
more likely to be HIV positive (53.6 vs 46.4%;
P=0.02), and SP (76.6 vs 64.1% P=0.039) compared
to women (Table 5, Fig. 2).
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Table 3 Clinical characteristics of the patients included in the study.

New cases n = 272

Previously treated n = 26

Clinical characteristics n (%) n (%) P-value
Median age (IQR) 34 (25.3-45) 34 (28.8-40.3) 0.573
Gender (men) 163 (60.1) 20 (76.9) 0.116
Pulmonary TB 238 (87.8) 25 (96.2) 0.436
HIV prevalence 117 (43.2) 7 (26.9) 0.107
Sputum completion rate 78 (52.7) 7 (43.7) 0.253
Sputum conversion rate 62 (79.5) 5(71.42) 0.934
Treatment success 98 (36.4) 10 (45.4) 0.257

Transferred out

Treatment failure

Dead

Clinical Outcomes

p=0.39

M Previously treated

W New cases

LTFU p=0.67
Treatment completed
Cured
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
Figure 1 Clinical outcomes: new cases vs previously treated patients.
Table 4 Treatment outcomes and confidence intervals for new TB patients.
New patients

Outcome n=272 Clgso,
Dead 11.4% (31) 8-13%
Transferred out 6% (19) 4-11%
Treatment failure 0.7% (2) 0.1-3%
LTFU 44.9% (122) 39-51%
Treatment completed 15.8% (43) 12-21%
Cured 20.2% (55) 16-25%
Table 5 Sex, age and HIV status in TB population analysis.

Men (%) Women (%) P value
HIV positive 53.6 46.4 P=10.02
Smear positive 76.9 63.8 P=0.039

<15years old (%) (3.7%) >15years old (%) (96.3%)
EPTB 44.4 10.7 P=0.002
Smear positive 20 72.8 P=0.01

HIV + (%) HIV = (%)
Smear negative 67.2 32.8 P < 0.001
Age >40 34.3 38.6 P=0.012
Male sex 53.6 46.4 P=0.02
LTFU 40 47.4 P=0.14
Deaths 12 10.3 P=0.14
Pathogens and Global Health 2015 voL. 109 NO. 5
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New TB cases
N=272

=

Smear positive
N=148

T s

Smear negative
N=124

N

HIV-infected Not HIV-infected HIV-infected Not HIV-infected

N=45 N=96 N=73 N=51
LTFU 11(24.4%) 45(46.9%) 35(47.9%) 27(52.9%)
Dead 10(22.2%) 12(12.5%) 5(6.8%) 4(7.8%)
Failure 1(2.2%) 1(1%) None None
Transferedout | 2(4.4%) 5(5.2%) 6(8.2%) 4(7.8%)
Treatment 4(8.9%) 5(5.2%) 22(30.1%) 11(25%)
completed
Cured 17(37.7%) 28(29.2%) 5(6.8%) 5(9.8%)

Figure 2 Stratified analysis of treatment outcomes according to

When stratifying the TB cases by age group, only
10 (3.7%) patients were children under 15 years of
age and these appeared to have EPTB more often
(44.4 vs 10.7%; P=0.002) and resulted SP (20 vs
72.8%; P=0.01) less frequently.

People living with HIV with TB co-infection were
more likely to have a negative sputum smear (67.2
vs 32.8%, P<0.001). Furthermore, they were
younger (34.3 vs 38.6 years, P=0.012) and more fre-
quently men (53.6 vs 46.4%, P=0.02). HIV-infected
patients treatment outcomes were different compared
to non HIV-infected patients because of a lower per-
centage of LTFU (40 vs 47.4%) (P=0.14) and a
higher proportion of deaths (12 vs 10.3%)
(P=0.14). Nevertheless, these differences were not
statistically significant.

Discussion
Through documenting outcomes of TB patients from
a single district in one of the poorest areas of the
world, we provide a much needed insight into the
ground realities, unbiased by research interventions.

We describe the whole patient pathway from diagno-
sis and treatment start to final outcomes. While almost
95% of the TB patients received an HIV test—highlight-
ing the successful integration efforts of HIV and TB
within such context — the high percentage of defaulters,
the low-estimated eCDR (WHO target=70%)>" and
low proportion of treatment success (36.4%) signal
major challenges in patient detection and follow-up.
These results are in line with the national TB pro-
gramme outcomes and reflect the main challenges of
the programme in such low-income country.’

We observed a sputum completion rate of 86.67%,
with a sputum conversion rate of 79.8%. The sputum

sputum smear and HIV status.

completion rate is in line with reported rates from
other African countries and the sputum conversion
rate reached the WHO standard of at least 75%
among new PTB and is in line with other reports
from similar settings.'>?!

An adequate rate of HIV screening (94.4%) was found,
with 43.4% HIV-positive. This is a slightly lower pro-
portion of HIV co-infection than those published in
other previous studies in Mozambique (Manhica).*?
We also found a high percentage (97%) of HIV-infected
patients on trimethoprim/sulfamethoxazole prophylaxis.
The number of co-infected patients receiving ART
(71.96%) was lower than the Stop TB partnership
target of 100% for 2015;*° however, as it has also been
observed in previous studies,”” HIV patient records are
a better source to provide ART status and we could be
underestimating the real value.

Only 10 (3.7%) cases of TB were diagnosed in
patients under 15 years of age, and with poor outcomes.
These cases are likely only a small fraction of the total
number of paediatric cases.”> According to Jenkins
et al., considering the TB incidence in Mozambique,
we could expect around 12% of TB cases to be paedia-
tric cases.”* New diagnostic strategies in this age group
are needed and new culture and molecular techniques
are emerging as promising resources.”>>® Moreover,
vulnerability of children in this context is high and is
probably also influencing the outcomes.

A higher number of male TB cases were found.
And they were also more likely to have SP TB.
This is consistent with findings from other
settings and speaks of the consistency of our data.?’

Only 36.4% of the new TB cases had a successful
outcome (i.e. cured or treatment completed), whereas
the percentage of adverse outcomes (deaths and
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LTFU) was disturbingly high (57.1%). The high
proportion of LTFU in this study represents a
constant risk of MDR-TB emergence. Thus, specific
measures to increase retention are needed to avoid
the generation of resistance.

This is a retrospective observational study with its
attendant limitations. We could observe that data
quality and collection at health centre level were
weak, with missing data in the registries not being
infrequent. Nevertheless, the search for data and
transcription into the database was thorough and
exhaustive from the paper based registries as well
as from the individual patient charts. We believe
that the results presented are the best possible and
reflect the district reality. However, generalisability
of these results to other settings is questionable and
lessons learnt as well as conclusions drawn from
this evaluation may not be applicable everywhere.
Nonetheless, this district is a rural African district
with all its intrinsic complications and conditionings
and probably in many settings challenges and
solutions could be similar.

Our results highlight the difficulties in carrying
out successful TB programmes in poor settings of
Sub-Saharan African (SSA) rural areas, and point
out that most steps of the TB care need improve-
ments. In a broad view, what the data are telling
us is that the health system as a whole is quite
fragile. Bringing up the hypothesis that, probably,
interventions that could have the biggest impact
would be those that aimed at the health system as
a whole or at least had a strong component of
health system strengthening. Otherwise, interven-
tions are unlikely to be completely successful. One
such example is the recent experience of GeneXpert
introduction in the provinces of Sofala and Manica
in Mozambique. This was an urban setting, and a
quite impressive 69% increase in TB diagnosis was
achieved. Nevertheless, 33% of the extra patients
detected did not start treatment. And even worse,
53% of those with Rifampicin resistance did not
start treatment.”® Raising the question whether it
is ethical to expand only diagnostic services when
the health system is not able to cope with the
extra cases.”’ Nevertheless, for rural settings, with
structural difficulties for standard GeneXpert
installation, same-day sputum microscopy approach
could be an alternative as it has demonstrated to
have the same diagnostic accuracy as the traditional
2 days sampling and has also been endorsed by
WHO. Its implementation has recently been
adopted in Mozambique and may help to increase
the eCDR.

The WHO DOTS strategy was encouraged during
the study period. However, although studies have
suggested that it may improve patients’ outcomes
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and it is widely recommended,** 3 there is no con-

clusive evidence that it improves outcomes.*® It has
also been stated that a too rigid application could
have a harmful effect if patients are facing big diffi-
culties to access health services.>* This could have
been an issue in Ancuabe, as the Community DOT pro-
gramme was not functioning at time of evaluation
because of lack of staff and resources and DOT at a
health centre level was encouraged during the intensive
phase. Drugs were provided free of charge in fixed-dose
combinations but stock outs occurred regularly.
Ambulatory TB care was free but often provided by
overloaded and therefore unmotivated non-physician
clinicians that did not undertake patient education
nor counselling. The community support programme
was practically non-existent. No food incentives or
transport support was available. Patients could only
be admitted at a common medical ward. Application
of the END TB strategy with integrated patient-
centred care and bold supportive systems could help
improve this situation.*® It seems reasonable that the
efforts should start at improving treatment outcomes
and follow-up. For that, expanding social protection
and poverty alleviation actions may come to use.
Schemes for compensating the financial burden associ-
ated with illness, such as social welfare payments, cash
transfers, transport, and/or food vouchers, could be
helpful, as well as ensuring a logistic system that
could guarantee availability of drugs.

Once treatment outcomes are improved, and the
system could guarantee a correct follow-up of the
patients, efforts could be moved towards actions
for earlier diagnosis and better diagnosis (ie rapid
tests and drug susceptibility testing).

To improve paediatric TB results, it seems impera-
tive to increase clinical awareness of TB clinicians, as
well as to perform screening of TB patients’ house-
hold contacts. Implementation of the new WHO
guidelines with broad screening approaches, new
diagnostic techniques and active case finding may
reduce the magnitude of under-diagnosis in this vul-
nerable population.®

Conclusions

Challenges were found in almost every step of TB
care in our setting. Our data suggest that to improve
TB health care in rural SSA, it seems necessary to
implement interventions with horizontal design
aiming at improving the health systems in all of
their components. It seems that special attention
should be given to social protection and compen-
sation of the financial burden associated with TB.
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