
Tuberculosis on the rise in southern
Mozambique (1997–2012)

To the Editor:

Tuberculosis (TB) remains an important public health concern and a leading cause of disease and death
worldwide. Mozambique is one of the few high-burden countries where incidence rates have not improved
in recent years. The estimated TB incidence rate in 2014 was 552 cases per 100000 population and the
estimated case detection rate is very low at just around 39% [1, 2]. The National Tuberculosis Control
Programme (NTP) in Mozambique was launched in 1977 and expanded nationwide in 1985 [3]. The TB
patient registration system began in 1984 and short-course therapy followed in the late eighties [3, 4],
despite a civil war which resulted in a shortage of qualified medical staff and supplies, and fragile
deployment systems. By the year 2000, the Directly Observed Therapy, Short-Course (DOTS) strategy had
complete coverage in all districts of Mozambique [4].

Until now, very few studies on the burden of disease in the country have been published and none of
them show temporal trends in relevant TB indicators. However, recent studies conducted in southern
Mozambique show a high TB burden among children and people living with HIV, including high
mortality [5–7]. To address this we evaluated how the TB incidence rates and other key TB indicators
evolved from 1997–2012 in a high TB/HIV-burden area of southern Mozambique [6, 8]. This retrospective
descriptive study was conducted by the Centro de Investigação em Saúde de Manhiça (CISM; the Manhiça
Health Research Center), located in the Manhiça district of southern Mozambique. Manhiça District
covers an area of 2380 km2 in the northern portion of Maputo province. According to the 2015 census
conducted by CISM it has 178000 inhabitants living in around 39000 households. Other health and
demographic characteristics of the population of the district have been described elsewhere [9].

All patients starting TB treatment during the period 1997–2012 were included and data from registry books
based on World Health Organization (WHO) international standards, which were used throughout the
country, were entered into an electronic database (including treatment outcomes). During the study period,
TB patients were only diagnosed and registered in the two main health centers: Manhiça District Hospital
(MDH) and Xinavane Rural Hospital. There were also 12 peripheral health-care centers, where treatment
was supervised under a modified directly observed treatment (DOT) system once weekly. In our analysis,
we retrospectively applied the revised 2013 WHO definitions [10] to all cases. TB cases were classified as
‘new’, ‘previously treated’, or ‘unknown TB treatment history’. Following WHO definitions for incident
cases, we considered in this category all new and relapse cases [10]. Multidrug-resistant tuberculosis
(MDR-TB) was registered from 2011. Diagnosis was based on smear microscopy (Ziehl–Neelsen stain)
following the International Union Against Tuberculosis and Lung Disease (IUATLD) smear-grading
scheme. Culture or Xpert® MTB/RIF testing was not done routinely during the study period. For treatment
outcomes, patients were classified as ‘cured’, ‘treatment completed’, ‘treatment failed’, ‘died’, ‘lost to follow
up’, or ‘not evaluated’. Treatment success was defined as the sum of ‘cured’ and ‘treatment completed’.

Our estimation of population at risk for each year between 1997 and 2007 was based on the annual
demographic estimates of the Spanish National Institute of Statistics (INE) for Mozambique. From 2008
onwards, we applied CISM’s Demographic Surveillance System (DSS) growth rates to the previous
population estimates. Our temporal unit of analysis was annual but some figures were reported in 4 year
intervals in order to minimise short-period effects. TB/HIV analysis was only possible beginning in 2007,
when HIV testing was fully implemented across NTP offices. However, HIV counselling, testing and
treatment was provided free of charge to all of the population in the district health centers from 2005.
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FIGURE 1 a) Overall tuberculosis (TB) incidence rate per 100000 population in the district of Manhiça (1997–2012). b) Sex-specific TB incidence
rates per 100000 population. c) Trends in smear testing among pulmonary TB patients. d) Trends in TB case notification (absolute numbers by
HIV status). e) TB incidence rates (overall, sex-specific and laboratory confirmed) by age group (1997–2012). f ) Number of TB cases by age and
HIV status (2007–2012). g) Temporal trends in TB treatment outcomes (1997–2012).
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CISM’s scientific and bioethical committees approved this research proposal (CIBS/070/2015) and
administrative permission to use official information contained in the NTP registry books was granted by
the Manhiça District health officer.

Over the 16-year period of the study, 9575 cases of TB were registered of which 8985 were incident cases.
The median age of the subjects was 33 years (interquartile range: 24–45) and 55.9% of them were men. The
TB incidence rate increased nearly three-fold from 1997 to 2012 for all age groups, from an annual
incidence rate of 174 cases per 100000 population in 1997 to 573 incident cases per 100000 population in
2012 (figure 1a). It was consistently higher in males than in females among those above 20 years of age and
those aged 40–44 years had the highest incidence rate of all age groups (819 per 100000 population
annually) (figure 1b and figure 1e). Around 9.4% of subjects (878 of the 9373 cases with available data on
history of TB treatment) were previously treated patients and this proportion did not undergo major
variation across the years. Furthermore, extrapulmonary TB (EPTB) accounted for 15.4% (1477) of all cases.

From 2007 onwards, HIV status was recorded in more than 98% of registered incident TB patients (figure
1d and figure 1f). The total number of incident TB cases with known HIV status was 4731 (52.7%) and,
among these patients, 3324 (70.3%) were HIV-positive. Since 2007, the proportion of HIV-positive cases
has remained relatively constant, hovering at around 70%. Of the 843 EPTB patients with known HIV
status, 641 (76.0%) were HIV-positive. Smear results were available for 83.0% of all pulmonary cases and
75.6% of these were positive (figure 1c). The proportion of smear-positive results decreased during the
study period, from 87.2% in 1997–2000 to 61.5% in 2009–2012. HIV-infection was more frequent among
smear-negative cases (80.2%) than among smear-positive cases (67.1%) (p<0.001).

The overall proportion of treatment success was 68.2% (6534) while 15.4% (1478) of patients died during
TB treatment (figure 1g). Women experienced fewer deaths (595 cases; 14.8%) than men (883; 17.0%)
during treatment (p=0.003) and mortality rates were relatively constant during the study period. Among
those with known HIV status, the mortality rate during TB treatment was much higher in HIV-positive
TB patients compared to HIV-negative ones (17.3% versus 8.3%, respectively; OR 2.21, 95% CI 1.81–2.72).

TB incidence rates have increased remarkably (almost three-fold) in the district of Manhiça from 1997 to
2012. As this has happened in different regions of the world [11] it could be attributable to the HIV
epidemic [6], although no seroprevalence data is available at population level to confirm this association.
Data on the prevalence of HIV infection in women attending the antenatal clinic showed that HIV was
experiencing an upward trend in the district (23.6% in 2003–2004 to 29.4% in 2010) [8, 12]. The increase
in the proportion of smear-negative cases would also support this explanation. However, the prevalence of
HIV among TB cases has remained stable since systematic testing was implemented by the NTP in 2008
and the TB incidence rates kept rising during the period 2008–2012, suggesting increased awareness and
improved case detection by the health system, accompanied by increased access to health services by the
population. This latter argument was also supported by the relatively constant male/female ratio and
fatality level during the study period, and would also suggest an already high prevalence of HIV back in
1997. Other african countries, such as South Africa, Kenya and Zambia, have experienced declining trends
in TB notification since 2007, likely attributable to improved TB and HIV care [13–15]. Nonetheless, it
should be noted that the constantly poor treatment outcomes over time in Mozambique may be partially
attributable to suboptimal management along the TB care cascade.

The origins of the remarkable differences in TB incidence rate by sex remain unclear. Despite HIV
incidence being higher in females in young adulthood [8], the migration of male workers to hotspots of
high TB and HIV transmission could play an important role in the observed patterns of disease. Although
there is no reliable information on coverage levels of antiretroviral treatment (ART) before 2012, when the
HIV/TB one-stop model was implemented in the district (with HIV treatment being provided during TB
treatment and monitored by the NTP officers), the rapidly increasing ART coverage reported nationally
(29% in 2011 and 81% in 2014) [1] should lead to improved mortality rates [15].

Analysing the factors influencing TB and their trends over time will contribute to better understanding of
the current TB epidemic in Mozambique and inform public health policy. Our study was based in the
programmatic passive surveillance system and notification rates probably underestimate incidence rates. In
addition, some diagnosed cases might not have started treatment, might not have been registered and thus
might not have been taken into account in this analysis. However, these results enable the study of trends
in key indicators with no known major changes in the reporting, diagnostic tools and algorithms
occurring during a 16-year period, which is in itself an important concern.
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