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Abstract

Obijectives: To determine the incidence of mortality and its predictors among pulmonary
tuberculosis (PTB) survivors treated at a rural Ugandan tertiary hospital.

Methods: We conducted a retrospective chart review of data between 2013 and 2023. We
included all people that met the World Health Organisation’s definition of tuberculosis cure
and traced them or their next of kin to determine vital status (alive/deceased). We estimated
the cumulative incidence of mortality per 1000 population, crude all-cause mortality rate per
1000 person-years, and median years of potential life lost for deceased individuals. Using Cox
proportional hazard models, we investigated predictors of mortality.

Results: Of 334 PTB survivors enrolled, 38 (11.4%) had died. The cumulative incidence of
all-cause mortality was 113.7 per 1000 population, and the crude all-cause mortality rate was 28.5
per 1000 person-years. The median years of potential life lost for deceased individuals was 23.8
years (IQR: 9.6-32.8). Hospitalization (adjusted hazard ratio (aHR): 4.3, 95% CI: 1.1-16.6) and
unemployment (aHR: 7.04, 95% CI: 1.5-31.6) at TB treatment initiation predicted mortality.

Conclusion: PTB survivors experience post high mortality rates after TB cure. Survivors who
were hospitalized and unemployed at treatment initiation were more likely to die after cure. Social
protection measures and long-term follow-up of previously hospitalized patients could improve the
long-term survival of TB survivors.

Keywords

TB; Cure; Treatment completion; Survivors; Unemployment; Hospitalization; Years of potential
life lost

There were an estimated 155 million tuberculosis (TB) survivors globally as of 2020 [1].
However, the risk of mortality among TB survivors is thrice that of people who have never
suffered TB [2]. Early identification of risk factors for long-term mortality in people with
TB, especially in rural areas where studies have found a four-fold increase in mortality,
could significantly improve their long-term survival [3]. This study aimed to determine the
incidence and predictors of mortality among TB survivors at a rural tertiary hospital in
Uganda. The absence of a long-term follow-up policy for drug-susceptible TB survivors in
Uganda leaves a critical knowledge gap regarding rural TB survivor outcomes. This study
highlights the need to address this gap.

We conducted a cross-sectional study that used retrospective data from TB survivors at
Masaka Regional Referral Hospital (MRRH) in Southern Uganda. First, we reviewed data
for a retrospective cohort of TB survivors who were cured of TB at MRRH from 2013 to
2023. These individuals (or their next of kin) were contacted by telephone or physically
traced by the district TB and Leprosy supervisors and village health team members to
establish their vital status (alive or dead). The study population was all people cured of
bacteriologically confirmed pulmonary TB from 2013 to 2023 at MRRH [4]. Participants
were excluded if they were missing telephone contacts and could not be physically traced.
Data were abstracted from the unit TB registers and treatment files. The data extracted
pertained to the characteristics of survivors at the time of TB treatment initiation. Data were
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analyzed in SPSS (version 29.0.1). The cumulative incidence was estimated as a proportion
of TB survivors who were dead to the total eligible survivors per 1000 population. The
crude mortality rate was the proportion of those who died to the total person-years. For an
individual TB survivor who died, the years of potential life lost (YPLL) were calculated

by subtracting the age at death from 63.3 years (the life expectancy of Ugandans) [5]. This
was limited to the 32 individuals who died before the life expectancy age. We performed
survival analysis using Cox proportional hazard models to determine predictors of mortality.
In constructing a multivariable Cox proportional hazards model, we included all factors that
had P<.1 at bivariate analysis in addition to other known predictors of mortality among TB
survivors (sex, time from TB diagnosis to treatment initiation, and residence type [rural vs
urban]). Statistical significance has been set at £<.05.

Of 469 pulmonary TB survivors who met the World Health Organisation (WHO) definition
of cure, 334 (71.2%) were included in the study. Of these, 317 (94.9%) were contacted

by telephone. Among the 135 excluded survivors, 62 (45.9%) had no contact details (both
telephone number and residence details), while 73 (54.1%) had invalid telephone numbers
and could not be traced by the study team.

Of 334 TB survivors, the median age was 32.0 (IQR: 25.0-47.0) years, 209 (62.6%) were
male, 98 (29.3%) were coinfected with Human Immunodeficiency Virus (HIV), and 77
(28.4%) were unemployed at the time of TB treatment initiation. Further, 108 (34.1%) were
hospitalized at the time of TB treatment initiation. Demographic and clinical characteristics
of TB survivors at the time of TB treatment initiation are shown in Table 1.

The total observation time was 1333.8 person-years, and the duration from cure to the

study follow-up was a median of 46.7 (interquartile range (IQR): 27.2-63.7) months. Of 334
TB survivors enrolled, 38 (11.4%) had died. The median survival from TB cure to death

was 8.8 (IQR: 1.1-34.5) months. The cumulative incidence of mortality was 113.7 (95%
confidence interval (Cl): 81.4-147.3) per 1000 population, and the crude all-cause mortality
rate was 28.5 per 1000 person-years. The total YPLL were 708 years. The median YPLL for
deceased individuals was 23.8 (IQR: 9.6-32.8) years. Hospitalization (adjusted hazard ratio
(aHR): 4.3, 95% ClI: 1.1-16.6, A= .034) and unemployment (aHR: 7.04, 95% CI: 1.5-31.6, P
=.012) at TB treatment initiation were significantly associated with increased mortality risk
at multivariable analysis (Table 2).

The mortality rate in our study (25 per 1000 person-years) is comparable to that reported in
rural Ethiopia among TB survivors [3]. This rate is 5-9.5 times higher than the mortality
rate reported in the general rural population in Uganda [6,7]. The high incidence of
mortality is of concern since the majority of those who died were in their productive

years (20-60 years of age). This translates to significant losses to families and the national
economy, suggesting current TB mortality estimates likely underestimate overall TB-related
mortality [8]. The findings advocate for long-term follow-up of previously hospitalized
patients to address lingering health issues and potential complications. Additionally, the
median survival of deceased individuals suggests a follow-up period of at least 1 year
might be necessary. Unemployment’s association with mortality aligns with observations in
India and underscores the detrimental role of socio-economic factors [9]. Social protection
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measures like cash transfers, education, and unemployment insurance could improve TB
survivors’ prospects [10]. In our study setting, we have previously demonstrated that a
1-dollar incentive improved TB treatment success and reduced rates of lost-to-follow-up
[11]. Unfortunately, participation in existing social protection programs is low in Uganda,
necessitating the design of specific and accessible programs tailored to TB survivors [12].

Study limitations include missing data on known mortality predictors like alcohol use,
smoking, and nutrition, highlighting the need for improved data collection in TB registers.
Additionally, almost 29% of potential participants were excluded because they had no
contacts and could not be traced physically. This implies that we might have underestimated
the mortality rate among TB survivors in this setting. While the individuals we failed

to trace could have been matched to mortality registries, such registries are not readily
available in Uganda. Addressing these challenges through robust registries, long-term
studies, and support groups for TB survivors is crucial to gain a deeper understanding of
their experiences and improve their outcomes. These also would be important in surveilling
for TB reinfection and relapse rates, which were data points missed in our study.

Research reported in this publication was supported by the Fogarty International Centre of the National Institutes
of Health, US Department of State’s Office of the US Global AIDS Coordinator and Health Diplomacy (S/GAC),
and President’s Emergency Plan for AIDS Relief (PEPFAR) under award number 1R25TW011213. The content
is solely the responsibility of the authors and does not necessarily represent the official views of the National
Institutes of Health.
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request.
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