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Background. Tuberculosis (TB) is a serious public health problem and remains one of the leading causes of death from an infectious agent
globally. Mozambique is one of 30 countries considered to have a high TB burden.

Objectives. To describe the clinical characteristics of TB in children and adults in Bilene District in Gaza Province, Mozambique, over
43 months and to assess determinants of unfavourable treatment outcomes.

Methods. This retrospective cohort study took place from 1 January 2016 to 31 July 2019 in Bilene District, Gaza. We included patients
in the TB register at the Centro de Satide de Macia TB unit with available data on final treatment outcome. Predictors of unfavourable
outcomes were determined using multivariable logistic regression models.

Results. A total of 3 012 TB-infected patients were registered in the TB unit of the Macia health facility during the study period: 358
(11.9%) were children (<14 years), 1 522 (50.5%) were male, and 2 581 (85.7%) were new TB cases. No bacteriological test was performed
at diagnosis in 1 250 patients (41.5%). Treatment was successful in 2 863 patients (95.1%), with better outcomes in children than in adults
(98.0% V. 94.6%; p=0.005). Although mortality (n=97; 3.2%) was low in both groups, the proportion who died was lower in children
compared with adults (1.4% v. 3.5%; p=0.035). Multivariable logistic regression analysis showed that unfavourable outcomes were more
likely in men compared with women (adjusted odds ratio (aOR) 1.48; 95% confidence interval (CI) 1.04 - 2.12; p=0.029), in patients with
recurrent TB infection compared with newly infected patients (aOR 1.63; 95% CI 1.05 - 2.50; p=0.027), and in patients co-infected with TB
and HIV compared with HIV-negative TB-infected patients (aOR 2.17; 95% CI 1.43 - 3.29; p<0.001). The factor conferring the most risk
for an unfavourable outcome was positive microbiological sputum results (aOR 5.27; 95% CI 3.25 - 8.54; p<0.001).

Conclusions. Factors independently associated with an unfavourable TB treatment outcome were male sex, recurrent TB infection, having
positive microbiology, and co-infection with HIV. It remains crucial to improve data quality and adherence to TB screening and diagnostic

algorithms.
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Tuberculosis (TB) is a serious public health problem and remains
one of the leading causes of death from an infectious agent globally.
However, it is preventable and curable. Treatment consists of a
combination of antituberculosis drugs, taken for 6 - 20 months
depending on the location of disease and the presence of drug
resistance. There are also several equally effective regimens for
preventing TB, with durations ranging from 1 to 6 months.!"

The World Health Organization (WHO)’s End TB Strategy
(2015 - 2035) aims to reduce TB deaths by 95% and incidence by
90%, and to ensure that no household incurs catastrophic healthcare
costs due to TB, through three strategic pillars and four principles.”
In 2018, the United Nations General Assembly convened the first
high-level meeting on ending TB, and several countries, including
Mozambique, pledged to accelerate and scale up efforts to end the
TB pandemic.®’ The third pillar and fourth principle of the End
TB Strategy calls for intensified research and innovation as well as
adaptation of the programme at country level. One of the means

of achieving this is through regular TB programme monitoring
and analysis in order to ‘optimize implementation and impact and
promote innovations.?

Mozambique is one of 30 high TB burden countries and one of
10 countries with high burdens of the triple TB, TB/HIV and drug-
resistant TB epidemic. In 2019, the incidence of TB in Mozambique
was 361 per 100 000 population.!! The prevalence of HIV in adults
was 11.5%, and this disease remains one of the main risk factors
for developing TB.[ Effective TB control programmes require
TB treatment outcomes to be monitored and analysed. In turn,
identifying and targeting risk factors for unfavourable outcomes is
vital for improving treatment success rates.>*!

Objectives

To describe the clinical characteristics of TB in children and adults
in Bilene District in Gaza Province, Mozambique, over 43 months
and to assess determinants of unfavourable treatment outcomes.
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Methods

Study design and setting

This retrospective cohort study took place in Bilene District (located
in southern Gaza, population 155 526 in 2016), on the southern coast
of Mozambique. Bilene District extends across 3 200 km* and had a
population of 57 319 in 2016; the capital is the town of Macia.” The
district has 11 health units, including the reference health centre for
the district (Centro de Saude de Macia) and 10 peripheral health
centres. In the past, the reference centre was solely responsible for TB
notifications in the district, but with the expansion of TB services in
recent years the district now has 4 TB-notifying health facilities (the
other 5 still report cases through the Macia health centre).

In Gaza, notified new TB cases increased from 6 309 in 2015 (445
per 100 000 population) to 8 302 in 2019 (546 per 100 000). In 2019,
only 22% of new cases were bacteriologically confirmed. For drug-
sensitive TB, the treatment success rate was 92%, the death rate 5%,
and the loss to follow-up rate 1%. For multidrug-resistant (MDR)
TB, these figures were 51%, 27% and 13%, respectively (Balango
das actividades do Programa da Tuberculose - Anual 2018/2019,
Provincia de Gaza - annual reports of the province, unpublished and
archived at the provincial authorities).

Patients and study period

The study population was patients registered in the Macia health
centre TB unit from 1 January 2016 to 31 July 2019. We included all
registered patients (children and adults) diagnosed and treated for
drug-sensitive TB. Exclusion criteria were diagnosis of and treatment
for MDR TB, and missing data for the final treatment outcome.

Study variables

The study included the following variables: age, sex, place of
residence, location of disease, type of patient (new TB case or
relapse), HIV serology, antiretroviral treatment (ART), household
contacts screened for TB, microbiological results and final treatment
outcome. Variables were defined according to the Mozambique
National Tuberculosis Programme (NTP) guidelines, based on
standard WHO definitions.”!

Location of disease. Patients were classified as having:
(i) pulmonary TB, affecting the lungs (the most frequently
encountered form); or (ii) extrapulmonary TB, affecting organs
outside the lung (e.g. meninges, bones, intestines).

Bacteriology. Bacteriological diagnosis of TB is done using
the GeneXpert test and then smear microscopy (identification
of Koch’s bacillus) and culture on sputum or other biological
fluids. Bacteriological results are presented as follows: (i) GeneXpert
Mycobacterium tuberculosis (MTB) detected - in the case of a positive
molecular TB test, the patient should start TB treatment according
to the resistance profile found (rifampicin-resistant MTB or not);
the laboratory algorithm states that when GeneXpert is positive, it
should be followed by a smear microscopy test for further laboratory
follow-up of treatment; (ii) GeneXpert MTB not detected — patients
with a negative molecular test for TB can still have a clinical diagnosis
(based on symptoms and signs of TB); (iii) smear positive — on
microscopic testing, one or more Koch’s bacilli are identified in the
smear; (iv) smear negative — on microscopic testing, no Koch’s
bacilli are found, but patients may still have a clinical diagnosis; and
(v) culture positive — there is colony growth of Koch’s bacillus (active
TB disease).

Clinical cases. These are classified as: (i) pulmonary TB,
GeneXpert MTB detected or not detected, smear positive — the
patient has active TB disease and should start treatment according

to resistance profile; laboratory follow-up will be done with smear
microscopy according to guidelines; (ii) pulmonary TB, GeneXpert
MTB detected and smear negative — the patient has active TB disease
and should start treatment according to the resistance profile;
laboratory follow-up will be done with smear microscopy according
to guidelines; (iii) pulmonary TB, GeneXpert not detected and smear
negative — the patient has been clinically diagnosed with TB and
starts treatment; laboratory follow-up is not done, and the patient
is followed up clinically; (iv) extrapulmonary TB with biological
fluids - the patient can be tested in the laboratory by GeneXpert and
smear microscopy and follows the same procedure as for pulmonary
TB; and (v) extrapulmonary TB without biological fluids - the patient
is clinically diagnosed, starts treatment, and is followed up clinically.
Treatment outcome. Outcomes are defined as: (i) cured - this
endpoint is based on the result of the smear microscopy test or
culture at the beginning and end of treatment; the patient is cured
if they started with a positive smear and completed treatment with a
negative smear or a negative culture; (ii) treatment completed - the
patient has completed treatment but has no bacteriological results to
determine cure at the end of treatment; (iii) treatment failure - the
patient remains smear positive or culture positive at the 5th month
of treatment, with good treatment adherence; (iv) loss to follow-up -
a patient who discontinued treatment for >2 consecutive months
after starting; (v) death - patient died during treatment (from any
cause); and (vi) transferred - a patient who was transferred to
another health facility before the end of treatment and there is no
outcome. The classifications of ‘cured’ and ‘treatment completed’
are considered TB treatment successes, while unfavourable treatment
outcome comprises treatment failure, death and loss to follow-up.

Statistical analysis

Data processing and analysis were undertaken using Excel 2010
(Microsoft Corp., USA). Patients’ epidemiological and clinical
characteristics were analysed using descriptive statistics. Continuous
and categorical variables are expressed as medians (interquartile
range (IQR)). Differences between groups were compared using the
Mann-Whitney U-test for continuous variables and Pearson’s x* test
for categorical variables; p-values <0.05 were considered statistically
significant. Associations were expressed using odds ratios and 95%
confidence intervals (CIs).

Statistically significant variables identified in the bivariable
analysis (p<0.05) were entered one by one into a logistic regression.
The adjusted values were expressed as adjusted odds ratios (aORs)
with their 95% CI. The Hosmer-Lemeshow test was used to assess the
predictive accuracy (discrimination) of unfavourable TB treatment
outcomes. Statistical data analysis was performed using SPSS Statistics
for Windows, version 22.0 (IBM Corp., USA).

Ethical considerations

The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Gaza Bioethics
Committee for Health (ref. no. 19/CIBS-Gaza/2021, protocol code
09/CIBS-Gaza/2020, 25 February 2021). No informed consent was
necessary, as the study was a secondary analysis of existing data that
are routinely collected as part of standard medical care.

Results

Clinical and demographic characteristics of TB patients
enrolled in the NTP

A total of 3 012 TB-infected patients received antituberculosis
treatment based on rifampicin, isoniazid, pyrazinamide and

235 SAMJ March 2022, Vol. 112, No. 3



ethambutol from 1 January 2016 to 31 July 2019. Of these, 358
(11.9%) were children aged <14 years, 2 654 (88.1%) were adults, and
1 522 (50.5%) were male. The vast majority (n=2 581; 85.7%) were
new TB cases (Table 1).

Most patients with TB presented with pulmonary manifestations
(n=2 831; 94.0%). At diagnosis, nearly two-thirds (n=1 835; 60.9%)
were serologically diagnosed with an HIV co-infection, of whom
virtually all (n=1 830; 99.7%) were on ART. A quarter (n=768; 25.5%)
of index TB cases had contact screening, and the median (IQR)
number of screening contacts per index TB case was 3 (2 - 5). Nearly
half (n=356; 46.5%) of screened contacts initiated TB prophylaxis
with isoniazid (Table 1).

Differences in sputum microbiology diagnostics and
follow-up between children and adults

No diagnostic bacteriological test (GeneXpert MTB/Rif or smear
microscopy) was done at diagnosis in 1 250 patients (41.5%), with a
higher proportion of children not undergoing tests (n=293; 81.8%)
compared with adults (n=957; 36.1%) (p<0.001). This proportion
increased during the months of treatment follow-up in both groups.
At the end of TB treatment, the proportion of children and adults
who did not have the last smear microscopy test done was similarly
high at 99.4% (1n=356) and 97.7% (n=2 594), respectively (Table 1).

Differences in TB outcomes between children and adults
Overall, 2 863 patients had successful TB treatment (treatment
success rate 95.1%). The success rate in children (98.0%) was better
than in adults (94.6%) (p=0.005). Ninety-seven patients died (3.2%).
Although the overall death rate was low in both groups, it was lower
in children (1.4%) compared with adults (3.5%) (p=0.035) (Table 1).

Predictors of unfavourable outcomes of TB treatment

in children

Of 358 children analysed, only 7 (2.0%) had unfavourable outcomes.
Age, sex, location of disease, TB diagnosis, HIV status and
microbiological study performed at diagnosis were not associated
with unfavourable outcomes (Table 2).

Predictors of unfavourable outcomes of TB treatment

in adults

Of the 2 654 adults studied, 142 (5.4%) had an unfavourable
outcome. Multivariable logistic regression analysis showed that
factors independently associated with an unfavourable TB treatment
outcome were male sex (aOR 1.48; 95% CI 1.04 - 2.12; p=0.029),
recurrent TB infection (aOR 1.63; 95% CI 1.05 - 2.50; p=0.027),
TB/HIV co-infection (aOR 2.17; 95% CI 1.43 - 3.29; p<0.001), and
positive microbiological sputum results (aOR 5.27; 95% CI 3.25 -
8.54; p<0.001) (Table 3). In this model, the p-value for the Hosmer-
Lemeshow test of goodness of fit was 0.46, with an area under
the receiver operating curve of 0.717 (95% CI 0.677 - 0.757). The
anatomical site of the infection was not significantly associated with
TB treatment outcome.

Discussion
The results of the present study are not very different from those of a
previous study in southern Mozambique, which found that male sex,
recurrent TB, HIV co-infection and a negative TB smear at diagnosis
were predictors of unfavourable treatment outcomes.

Our TB patients were predominantly male and typically aged 25 -
64 years, as seen in studies in other parts of Africa and beyond.l>!"
Men may be diagnosed with TB more frequently because of the risk

factors and health-seeking behaviour of this group: many men in
Gaza are migrant workers (mainly miners) in South Africa (SA), who
tend to return home when ill for treatment and home care by their
family.""! Migrant workers’ age usually falls within the age range most
observed in our study. This finding raises concerns about the impact
of TB on the country’s economy, so future research in this field is
needed to inform policy.™!

The TB/HIV co-infection prevalence (60.9%) in this study was
much higher than the 2019 national average (34%). This finding can
be attributed to the fact that Gaza is the province with the highest
HIV prevalence in Mozambique (24.4% in people aged 15 - 49 years,
the age group most affected by TB).!"! Gaza is one of the provinces
with the highest TB case notifications in the country, and its location
along the border with SA means that it has a large community of
workers who migrate south to work in the mines."® The Macia health
centre is the reference health facility for the district for complicated
cases and TB notifications, and this may result in an overestimation
of TB/HIV prevalence.!!?!

Study findings on TB/HIV co-infection align with similar studies
in Mozambique and elsewhere on the continent.!"!*) Reasons for this
may include the interaction between the two diseases in worsening
each other’s progress, suboptimal HIV management during the
TB episode (low CD4 T-cell counts, high viral load, and increased
risk of opportunistic infections), and increased drug burden to the
co-infected patient.l'*'! The high TB/HIV prevalence and increased
risk of poor TB treatment outcomes in this population highlight the
importance of TB screening and preventive treatment in patients
living with HIV.1!

The treatment success rate in the study was well above the
End TB Strategy target and in line with the 93% rate reported for
2018 by the NTP as well as in other similar local studies.""!! This
is a result of the significant progress Mozambique has made in
its NTP, which has expanded access to community TB services,
successfully implemented and scaled up the One Stop TB/HIV
model, established community-based directly observed therapy, and
improved the data quality in TB registers and patient charts, among
other measures. These investments have doubtless played a role in
improving treatment adherence.!

In our cohort, as in others in Ghana, Zambia and Ethiopia,
recurrent TB infections were presumed to be due to poor treatment
adherence and a higher risk of having drug-resistant TB (which may
have been initially missed or not diagnosed).!'>'¢l

A systematic review by Chaves Torres et al.'”) reported that a
negative sputum smear at 2 months’ follow-up was a predictor of
treatment success, but noted that there was still a lack of evidence
for the predictive value of a positive smear at 2 months. Our study
evaluated the microbiological test results at diagnosis and found
that patients who were diagnosed with positive microbiology were at
increased risk of poor treatment outcomes. These patients may have
a higher bacillary load and a greater likelihood of having cavitary TB,
worsening their prognosis.©?"?

Study strengths and limitations

The strength of this study lies in its large sample size, the length of
the study period, the use of a comprehensive national TB register,
and inclusion of patients from the reference health facility as well as
several satellites. However, the study also had some limitations. Only
patients with drug-sensitive TB included in the TB register were
evaluated, and data collection was limited to the information available
in the TB register and on the TB patient card. As it was a retrospective
study, data were incomplete on certain aspects (e.g. laboratory data,
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Table 1. Clinical characteristics of patients with TB and enrolled in the National Tuberculosis Programme

Total (N=3 012) Children (N=358) Adults (N=2 654) p-value

Age (years), n (%)

<14 358 (11.9) - -
15-24 236 (7.8) - -
25 - 64 2 107 (70.0) - -
>65 311 (10.3) - -
Sex, n (%) 0.92
Female 1 490 (49.5) 178 (49.7) 1312 (49.4)
Male 1522 (50.5) 180 (50.3) 1 342 (50.6)
Location of disease, n (%) 0.73
Extrapulmonary 181 (6.0) 23 (6.4) 158 (6.0)
Pulmonary 2 831 (94.0) 335 (93.4) 2 496 (94.0)
TB diagnosis, n (%) <0.001*
New diagnosis 2 581 (85.7) 327 (91.3) 2 254 (84.9)
All other 431 (14.3) 31 (8.7) 400 (15.1)
HIV status, n (%) 0.24
Negative 1177 (39.1) 150 (41.9) 1027 (38.7)
Positive 1 835 (60.9) 208 (58.1) 1627 (61.3)
ART (n=1 835), n (%) 1.00
Yes 1 830 (99.7) 208 (100) 1622 (99.7)
No 5 (0.3) 0 5(0.3)
Screening contact 0.013*
No, 1 (%) 2244 (74.5) 168 (80.8) 1183 (72.7)
Yes, 1 (%) 768 (25.5) 40 (19.2) 444 (27.3)
Screenings per patient, median (IQR) (n=768) 3(2-5) 3(2-5) 4(2-6) 0.18
Contacts who started TB prophylaxis (n=768) 0.65
No, 7 (%) 410 (53.4) 36 (56.3) 374 (53.3)
Yes, 1 (%) 356 (46.5) 28 (43.8) 328 (46.7)
Contacts/index case who started prophylaxis (1), median (IQR) 1(1-2) 1(1-2) 1(1-2) 0.92
Microbiological study at diagnosis, 1 (%) <0.001*
Negative 1452 (48.2) 62 (17.3) 1390 (52.4)
Positive 310 (10.3) 3(0.8) 307 (11.6)
Not done 1250 (41.5) 293 (81.8) 957 (36.1)
Microbiological study at 2 months, 7 (%) <0.001*
Negative 302 (10.0) 4(1.1) 298 (11.2)
Positive 17 (0.6) 0 17 (0.6)
Not done 2 693 (89.4) 354 (98.9) 2339 (88.1)
Microbiological study at 5 months, # (%) <0.001*
Negative 276 (9.2) 3(0.8) 273 (10.3)
Positive 5(0.2) 0 (0) 5(0.2)
Not done 2 731 (90.7) 355 (99.2) 2 374 (89.5)
Microbiological study at end of treatment, 7 (%) 0.033*
Negative 62 (2.1) 2(9.6) 60 (2.3)
Positive 0 1] 0
Not done 2950 (97.9) 356 (99.4) 2594 (97.7)
Outcome, 1 (%)
Treatment completed 2 599 (86.3) 348 (97.8) 2 251 (84.8) <0.001%*
Cured 264 (8.8) 3(0.8) 261 (9.8) <0.001*
Treatment failure 13 (4.4) 1(0.3) 12 (0.5) 1.00
Death 97 (3.2) 5 (1.4) 92 (3.5) 0.035*
Loss to follow-up 36 (1.2) 0 36 (1.4) 0.027*
TB treatment successes* 2 863 (95.1) 351 (98.0) 2512 (94.6) 0.005*

TB = tuberculosis; ART = antiretroviral treatment; IQR = interquartile range.

*Statistically significant (p<0.05).

'Of 431 patients, 31 children and 395 adults were relapses; 5 adults were re-initiated on treatment after loss to follow-up.
*TB treatment was considered successful if outcome was ‘cured’ or ‘treatment completed.
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Table 2. Predictors of TB treatment outcome in children

Successful (N=351) Unfavourable (N=7) Crude OR (95% CI) p-value

Age (years), median (IQR) 10 (8 - 13) 6(2-10) 0.93 (0.77 - 1.12) 0.42
Sex, 1 (%)

Female 175 (49.9) 3 (42.9) 1

Male 176 (50.1) 4(57.1) 1.00 (0.97 - 1.03) 1.00
Location of disease, n (%)

Extrapulmonary 22 (6.3) 1(14.9) 1

Pulmonary 329 (93.7) 6 (85.7) 0.97 (0.89 - 1.06)
TB diagnosis, n (%) 0.47

New diagnosis 321 (85.7) 6 (85.7) 1

All other 30 (8.5) 1(14.3) 1.01 (0.95 - 1.09)
HIV status, 1 (%) 0.46

Negative 146 (41.6) 4 (57.1) 1

Positive 205 (58.4) 3(42.9) 0.98 (0.95 - 1.01)
Microbiological study at diagnosis, # (%)

Negative 61 (17.4) 1(14.3) 1 -

Positive 3(0.9) 0 NA 1.00

Not done 287 (81.8) 6 (85.7) 1.27 (0.15 - 10.78) 0.82

TB = tuberculosis; OR = odds ratio; CI = confidence interval; IQR = interquartile range; NA = not available.

Table 3. Predictors of successful (cured, treatment completed) and unfavourable (treatment failure, death, and loss to follow-up)

TB treatment outcomes in adults

Successful Unfavourable
(N=2512) (N=142) Crude OR (95% CI) p-value aOR (95% CI) p-value

Age (years), median (IQR) 40 (31 - 55) 37.5 (30 - 48) 0.98 (0.97 - 0.99) 0.009* 0.99 (0.98 - 1.00) 0.18
Age group (years), n (%)

15-24 219 (8.7) 17 (12.0) 1 NC -

25-34 621 (24.7) 41 (28.9) 0.85 (0.47 - 1.52) 0.59 NC -

35-44 635 (25.3) 40 (28.2) 0.81 (0.45 - 1.46) 0.49 NC -

45-54 377 (15.0) 19 (13.4) 0.64 (0.33 - 1.27) 0.21 NC -

55 - 64 357 (14.2) 17 (12.0) 0.61 (0.30 - 1.27) 0.16 NC -

>65 303 (12.1) 8 (5.8) 0.34 (0.14 - 0.80) 0.014* NC -
Sex, n (%) 0.003*

Female 1249 (50.1) 53 (37.3) 1 1

Male 1253 (49.9) 89 (62.7) 1.68 (1.19 - 2.39) 1.48 (1.04 - 2.12) 0.029*
Location of disease, 1 (%) 0.87 0.35

Extrapulmonary 150 (6.0) 9 (5.6) 1 1

Pulmonary 2 362 (94.0) 134 (94.4) 1.06 (0.51-2.21) 1.47 (0.68 - 3.15)
TB diagnosis, 7 (%) 0.038%

New diagnosis 2 142 (85.3) 112 (78.9) 1 1

All other 370 (14.7) 30 (21.1) 1.55 (1.02 - 2.35) 1.63 (1.05 - 2.50)  0.027*
HIV status, 1 (%) <0.001* <0.001

Negative 995 (39.6) 32 (22.5) 1 1

Positive 1517 (60.4) 110 (77.5) 2.25 (1.59 - 3.36) 2.17 (1.43 - 3.29)
Microbiological study at diagnosis, n (%)

Negative 1354 (53.9) 36 (25.4) 1 - 1 -

Positive 268 (10.7) 39 (27.5) 5.47 (3.47 - 8.71) <0.001* 527 (3.25-854)  <0.001*

Not done 890 (35.4) 67 (47.2) 2.83 (1.87 - 4.28) <0.001*  2.90 (1.89 - 4.43) <0.001*

TB = tuberculosis; OR = odds ratio; CI = confidence interval; aOR = adjusted odds ratio; IQR = interquartile range; NC = not calculated.

*Statistically significant (p<0.05).

238 SAMJ March 2022, Vol. 112, No. 3



comorbidities, opportunistic infections and treatment adherence)
that could have affected treatment outcomes. The study team was
unable to discriminate between sputum smear and GeneXpert
results from the TB register and TB patient chart; additionally, 1
in 10 patients (81.8% of whom were children) did not undergo a
diagnostic microbiological test. As the data were de-identified (part
of the retrospective design), the study team was unable to follow
up on TB/HIV co-infected patients in the HIV database. The study
could not evaluate nutritional factors, although previous studies
have indicated an association between TB and nutritional status that
may affect treatment outcomes.>*! Future studies should look to
integrate findings from the TB register and HIV database for TB/HIV
co-infected patients and collect socioeconomic and nutritional status
for a complete evaluation of prognostic factors.

Conclusions

More than half our patients had a bacteriological test done (GeneXpert
MTB/Rif or smear microscopy) at diagnosis. Characteristics
independently associated with an unfavourable TB treatment outcome
in adults were male sex, recurrent TB infection, positive microbiology,
and co-infection with TB and HIV.

There is an urgent need to ensure that all patients have microbiological
confirmation, so as to improve the health outcomes of those with positive
microbiology. Likewise, scaling up TB preventive therapy in people
living with HIV is important, as co-infected patients experience worse
treatment outcomes. It remains crucial to improve data quality and
adherence to TB screening and diagnostic algorithms. This will improve
the quality of care and evidence to better inform future strategies.
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