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SHORT COMMUNICATION
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ABSTRACT
Directly observed treatment (DOT) for tuberculosis (TB) is recommended by the World Health 
Organization. However, DOT does not always meet patients’ preferences, burdens health 
facilities, and is hard to implement in settings where access to healthcare services is regularly 
interrupted. A model addressing these limitations of DOT is community-supported self- 
administered treatment (CS-SAT), in which patients who self-administer TB treatment receive 
regular visits from community members. Guinea is a country with a high TB burden, recurrent 
epidemics, and periodic socio-political unrest. We piloted a CS-SAT model for drug- 
susceptible TB patients in Conakry, led by community volunteers, who also conducted active 
TB case finding among household contacts and referrals for isoniazid preventive treatment 
(IPT) in children below 5 years old. We aimed to assess TB treatment outcomes of patients on 
CS-SAT and describe the number of patients identified with TB case finding and IPT provision. 
Prospectively enrolled bacteriologically confirmed TB patients, presenting to two facilities, 
received monthly TB medication. Community volunteers performed bi-weekly (initiation 
phase) and later monthly (continuation phase) home visits to verify treatment adherence, 
screen household contacts for TB, and assess IPT uptake in children under five. Among 359 
enrolled TB patients, 237 (66.0%) were male, and 37 (10.3%) were HIV-positive. Three hundred 
forty (94.7%) participants had treatment success, seven (1.9%) died, seven (1.9%) experienced 
treatment failure, and five (1.4%) were lost-to-follow-up. Among 1585 household contacts 
screened for TB, 26 (1.6%) had TB symptoms, of whom five (19.2%) were diagnosed with 
pulmonary TB. IPT referral was done for 376 children from 198 households. In a challenging 
setting, where DOT is often not feasible, CS-SAT led to successful TB treatment outcomes and 
created an opportunity for active TB case finding and IPT referral. We recommend the 
Guinean CS-SAT model for implementation in similar settings.
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Introduction

Tuberculosis (TB) is one of the leading causes of 
death from a single infectious agent. Global treat-
ment success was 86% in the 2020 cohort with 
rifampicin-susceptible TB [1]. The World Health 
Organization (WHO) recommended directly 
observed treatment (DOT) short-course strategy in 
1994 including 1) government commitment, 2) 
high-quality sputum smear microscopy, 3) directly 
observed use of standardised treatment by health 
staff at a facility for at least the initial 2 months, 4) 
uninterrupted supply of short-course anti-TB drugs 
and 5) a standardised TB outcome recording and 
reporting system [2,3].

In low-income countries, daily health facility- 
based DOT is challenging, as it requires substantial 

health service financial and human resources, espe-
cially in high-volume health facilities. Daily health 
facility-based DOT also burdens patients and their 
families through direct costs (e.g. transportation 
fees) and indirect expenses related to the long 
time spent in health facilities [4,5]. Moreover, the 
socio-political and health-related contexts often 
hinder health service continuity. This is the case 
in Guinea, where the TB incidence is high (175/ 
100,000 in 2021) [6]. The country faces recurrent 
periods of socio-political unrest. The Ebola virus 
outbreak also gravely affected the already weakened 
health system [7]. Public health and social mea-
sures to control virus circulation during the Ebola 
outbreak highlighted the limitations of daily health 
facility-based DOT [8,9].
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Alternative TB treatment delivery models exist, 
aiming to address DOT limitations and improve 
treatment outcomes. Community-supported self- 
administered treatment (CS-SAT) of TB medication 
is a model in which patients are not supervised daily 
but receive regular support visits in their community 
[10]. Review papers evaluating the effectiveness of TB 
treatment models document contrasting results 
depending on the model definition, inclusion criteria, 
and outcomes measured. In one meta-analysis, 
McKay et al. found no statistically significant differ-
ences in rifampicin-susceptible TB treatment out-
comes between SAT and DOT [11], while Tian 
et al. found community-delivered DOT (but not facil-
ity-based) to be more effective compared to SAT [12]. 
Outcomes after CS-SAT versus DOT in rifampicin- 
resistant TB did not differ in a South African 
study [10].

To our knowledge, no studies have documented 
outcomes of CS-SAT or other DOT alternatives in 
West and Central Africa, where healthcare access is 
often interrupted. Evidence on using community- 
based TB treatment models to deliver recommended 
TB screening in household contacts is limited. We 
aimed to evaluate treatment outcomes after CS-SAT 
in rifampicin-susceptible TB and describe the benefits 
of combining household visits with active TB screen-
ing of household members and referral for isoniazid 
preventive therapy (IPT) referral in children under 5 
years old.

Methods

We prospectively enrolled bacteriologically con-
firmed pulmonary TB patients treated for drug- 
susceptible TB between October 2018 and 
December 2019. Two years after the end of the 
Ebola epidemic, the health system was still recovering 
in terms of resources, including staff, and patients’ 
trust in the health sector.

Smear microscopy with Ziehl Neelsen staining was 
used for TB diagnosis. Guinea’s estimated TB inci-
dence rate was 175/100,000 inhabitants in 2020 [6], 
and 50% of cases are present in the capital Conakry. 
The study was conducted in two high-patient burden 
TB centres supported by the international organisa-
tion Damien Foundation in Ratoma and Matoto dis-
tricts, where 79% of the city’s 1,950,000 inhabitants 
live [13]. Guinean guidelines prescribe facility-based 
daily DOT during the intensive phase and weekly 
drug supply in the continuation phase. For confirmed 
TB cases, household contact TB screening and IPT 
initiation among all children under 5 years old, after 
excluding active TB, are recommended [14].

In a meta-analysis of eight studies, community- 
based observed treatment reached 78.4% treatment 
success [5]. To estimate a proportion of 78% 

treatment success (alpha error = 0.05, power =  
80%), allowing a minimum proportion of 70%, 270 
participants needed to be enrolled. The study inter-
vention consisted of home-based self-administered 
TB treatment, supported by a community volunteer, 
and household active TB case finding. One trained 
community volunteer was assigned per TB centre. 
The two volunteers received a monthly incentive, 
a smartphone with Open Data Kit (ODK), an open- 
source application, and a motorcycle for home visits. 
Around 25 pulmonary TB patients were diagnosed 
monthly in each TB centre. When TB was diag-
nosed, the nurse and community volunteer 
explained the study to the patient/parent and sought 
their consent (assent with guardian consent in case 
of minors) to participate (or for their child to parti-
cipate) in the study, including to accept the home 
visits. After consent/assent, a monthly drug supply 
was provided to the patient or parent (in case of 
minors). Participants were visited by the community 
volunteer at home bi-weekly in the intensive phase 
and monthly during the continuation phase. During 
home visits, community volunteers monitored treat-
ment adherence by pill count, investigated the 
occurrence of adverse events, recorded complaints, 
and conducted TB screening among household con-
tacts. Household members with a cough for over 2 
weeks, fever, or weight loss were asked to provide 
a sputum sample at the household. Samples were 
transported to the TB centre, where smear micro-
scopy was performed. Children under 5 years old 
present at the household, who were not yet enrolled 
on IPT, were referred to the TB centre for investiga-
tion of active TB, and if TB was excluded, they were 
initiated on IPT. In between home visits, the com-
munity volunteer conducted one phone call to 
encourage adherence and inquire about adverse 
events. Patients visited the facility at months two, 
five, and six for sputum smear microscopy. TB 
nurses reported results in TB registers and indivi-
dual patient treatment files, while community volun-
teers recorded information in ODK. Case report 
forms and outcome definitions followed WHO 
guidelines [15]. We presented descriptive statistics 
and calculated 95% confidence intervals for the main 
outcomes with Stata version 16.01 (Stata Corp, 
USA). The Comité National d’Ethique pour la 
Recherche en Santé of the Republic of Guinea (N° 
015/CNERS/18) approved the study. All participants 
signed informed consent.

Results

Overall, 94.7% [95% CI 91.9–96.8] patients experi-
enced treatment success, and 5.3% [95% CI 3.2–8.1] 
had an adverse outcome (Table 1).
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In 359 households, 1585 contacts were screened 
(median: 4 [IQR: 3–6] contacts per patient) 
(Figure 1).

Five cases of with bacteriologically confirmed TB 
were identified in three households (two households 
with two cases, one with one case). The number 
needed to screen to diagnose one TB case was 317. 
In total, 376 children were identified for referral to 
receive IPT in households of 198 patients (median: 2 
[IQR: 1–2] children per household).

Discussion

We present results of CS-SAT in Guinea, contributing 
to the limited data on alternative TB treatment models 
from the West and Central African region. In Guinea, 
we achieved an excellent 94.7% [95% CI 91.9–96.8] 
treatment success in patients on CS-SAT, exceeding 
the National TB Programme’s (NTP) treatment suc-
cess target of 87% for 2016–2020 and the 90% national 
treatment success reached in 2019 [9,16]. A 2019 
review found no superiority of SAT over DOT for 
treatment completion, but both reached only 72% 
completion [5]. More recently, SAT achieved 91% 
treatment success versus 81% in family-supported 
DOT and 77% for DOT in Papua New Guinea [17].

The community volunteer support in our model is 
likely to have contributed to treatment success by 
stimulating adherence. Community visits were opti-
mised as opportunities for household contact screen-
ing. Five TB cases were found among 1585 screened 
contacts, or a number needed to screen of 317 to find 
one case. The sensitivity of smear microscopy is lim-
ited so that we may have missed TB cases. Indeed, 
among 11 TB cases identified from 282 screened 
contacts in South Africa, only one was identified by 
smear microscopy and others by culture [18]. Our 
study also allowed for the referral of 376 eligible 
children for IPT initiation who the NTP had not yet 

Table 1. Characteristics and treatment outcomes of TB 
patients (N = 359) receiving CS-SAT in Guinea, 2018–19.

Characteristics n (%)

Gender Female 122 (34.0)
Male 237 (66.0)

Age (years, median [IQR]) 29 [21–40]
Age (years, category) ≤25 150 (41.8)

26–44 145 (40.4)
≥45 64 (17.8)

HIV status Negative 320 (89.1)
Positive 37 (10.3)
Unknown 2 (0.6)

Outcomes
Treatment success 340 (94.7)

Cured 339 (94.4)
Completed 1 (0.3)

Adverse outcomes 19 (5.3)
Died 7 (1.9)
Treatment failure 7 (1.9)
Lost-to-follow-up 5 (1.4)

IQR: interquartile range, CS-SAT: community-supported self-administered 
treatment, TB: tuberculosis. 

Figure 1. Flow chart of household TB screening during CS-SAT in Guinea, 2018–19.
CS-SAT: community-supported self-administered treatment, TB: tuberculosis. 
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identified. The community-volunteer contact during 
CS-SAT thus provided an opportunity to implement 
underutilised policy with already established benefits.

Our study has limitations. We did not include 
a control group on DOT nor did we assess the 
cost-effectiveness of our CS-SAT model. Damien 
Foundation provided motorcycles and mainte-
nance costs, as well as monthly incentives for 
community volunteers, which could be costly for 
the NTP. However, review data show that TB 
treatment observed daily by community volunteers 
can be cost-effective [19]. At study completion, 
motorcycles were donated for routine programme 
activities. We did not perform post-treatment fol-
low-up or assess patient satisfaction or quality of 
life.

Our study results already impacted policy. 
During the COVID-19 pandemic, the WHO 
recommended providing adequate supplies of TB 
medicines to all patients for home-based TB treat-
ment to reduce the frequency of patients’ and care-
givers’ contacts [20]. Our findings facilitated 
implementation of these TB treatment delivery flex-
ibilities in Guinea. Since then, SAT is allowed on 
a case-by-case basis in the continuation phase. 
Future research on TB treatment models should 
include contexts where access to health is often 
impaired and assess patient preference. Newer 
treatment models, e.g. video-DOT, are probably 
interesting in these settings and should be evalu-
ated [21,22].

CS-SAT was feasible and successfully treated sus-
ceptible pulmonary TB in Guinea, a challenging set-
ting. Community visits yielded additional TB cases 
and children eligible for IPT through active case 
finding. CS-SAT implementation should be consid-
ered in Guinea and other settings, where continuity 
of care is regularly interrupted.

Acknowledgments

The authors would like to thank Damien foundation head-
quarters, which funded this study, colleagues at Damien 
Foundation Guinea, all health workers and mediators 
involved in this study, and all collaborators of the Guinean 
NTP. Finally, we would like to thank all supervisors and 
coaches who gave their time to accompany us in this project.

Author contributions

SHH and NOG conceived the idea. SHH, AD, GC, and 
LMD implemented the study. SHH and TG drafted the 
manuscript. TG analysed the data. TD, LR, and BJ sup-
ported the data interpretation and critically appraised the 
manuscript. All authors read and approved the final ver-
sion of the manuscript.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Ethics and consent

The Comité National d’Ethique pour la Recherche en Santé 
(CNERS) of Guinea National approved the study protocol 
(N°015/CNERS/18). Signed consent was obtained from all 
participants before starting the study. The study was per-
formed in accordance with the ethical standards of the 
Declaration of Helsinki.

Funding information

This study was funded by Damien Foundation. Hassane- 
Harouna receives a PhD scholarship grant from the 
Institute of Tropical Medicine, funded by the Belgian 
Development Cooperation. The funders had no role in 
the design of the study, collection, analysis, and interpreta-
tion of data, and in the writing of the manuscript.

Paper context

Daily health facility-based DOT for TB is still standard of 
care in many countries in West and Central Africa, where 
access to health facilities is often limited for patients, yet 
flexibilities for decentralised TB treatment such as CS-SAT, 
which have shown positive outcomes elsewhere, are not yet 
widely implemented in the region. We present the out-
comes of CS-SAT, in combination with household TB 
case finding in Guinea, contributing to the limited evidence 
from the region.

Data deposition

The data that support the findings of this study are openly 
available in figshare at https://doi.org/10.6084/m9.figshare. 
24211632.v1.

ORCID

Souleymane Hassane-Harouna http://orcid.org/0000- 
0002-9950-5660
Tinne Gils http://orcid.org/0000-0002-5518-9600

References

[1] World Health Organization. Global Tuberculosis 
Report. Geneva: WHO; 2022 [cited 2023 Aug 15]. 
Available from: https://www.who.int/teams/global- 
tuberculosis-programme/tb-reports/global- 
tuberculosis-report-2022

[2] World Health Organization. WHO tuberculosis pro-
gramme: framework for effective tuberculosis control. 
Geneva: WHO; 1994 [cited 2023 Aug 15]. Available 
from: https://apps.who.int/iris/handle/10665/58717

[3] World Health Organization. What is DOTS?: a guide 
to understanding the WHO-recommended TB control 
strategy known as DOTS. Geneva: WHO; 1999 [cited 
2023 Aug 15]. Available from: https://apps.who.int/ 
iris/handle/10665/65979

4 S. HASSANE-HAROUNA ET AL.

https://doi.org/10.6084/m9.figshare.24211632.v1
https://doi.org/10.6084/m9.figshare.24211632.v1
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://apps.who.int/iris/handle/10665/58717
https://apps.who.int/iris/handle/10665/65979
https://apps.who.int/iris/handle/10665/65979


[4] Dalazoana SSV, Gabardo BMA, Cardoso RF. 
Challenges faced by health workers in the use of the 
directly observed treatment (DOT) for tuberculosis. 
Rev Inst Med Trop São Paulo. 2021;63:1–9. doi: 10. 
1590/s1678-9946202163025

[5] Wright CM, Westerkamp L, Korver S, Dobler CC. 
Community-based directly observed therapy (DOT) 
versus clinic DOT for tuberculosis: a systematic review 
and meta-analysis of comparative effectiveness. BMC 
Infect Dis. 2015;15:210. doi: 10.1186/s12879-015- 
0945-5

[6] World Health Organization. WHO tuberculosis coun-
try profile. Guinea Geneva: WHO; 2023 [cited 2023 
Aug 15]. Available from: https://worldhealthorg.shi 
nyapps.io/tb_profiles/?_inputs_&entity_type=% 
22country%22&lan=%22EN%22&iso2=%22GN%22

[7] Boozary AS, Farmer PE, Jha AK. The Ebola outbreak, 
fragile health systems, and quality as a cure. JAMA. 
2014;312:1859–1860. doi: 10.1001/jama.2014.14387

[8] Ortuno-Gutierrez N, Zachariah R, Woldeyohannes D, 
Bangoura A, Chérif G, Loua F, et al. Upholding tuber-
culosis services during the 2014 Ebola storm: an 
encouraging experience from Conakry, Guinea. PLoS 
One. 2016;11:e0157296. doi: 10.1371/journal.pone. 
0157296

[9] National Tuberculosis Control Program of Guinea. 
National Strategic Plan for Tuberculosis Control 
2016-2020. Conakry. 2016.

[10] Mohr E, Daniels J, Beko B, Isaakidis P, Cox V, 
Steele SJ, et al. DOT or SAT for rifampicin-resistant 
tuberculosis? A non-randomized comparison in 
a high HIV-prevalence setting. PLoS One. 2017;12: 
e0178054. doi: 10.1371/journal.pone.0178054

[11] McKay B, Castellanos M, Ebell M, Whalen CC, 
Handel A, Serra R. An attempt to reproduce 
a previous meta-analysis and a new analysis regarding 
the impact of directly observed therapy on tuberculo-
sis treatment outcomes. PLoS One. 2019;14:e0217219. 
doi: 10.1371/journal.pone.0217219

[12] Tian JH, Lu ZX, Bachmann MO, Song FJ. 
Effectiveness of directly observed treatment of tuber-
culosis: a systematic review of controlled studies. 
Int J Tuberc Lung Dis. 2014;18:1092–1098. doi: 10. 
5588/ijtld.13.0867

[13] National Institute of Statistics of Guinea. General 
Census of Population and Housing in Guinea. 
Conakry. 2014.

[14] National Tuberculosis Control Program of Guinea. TB 
management guidance for health care workers. 
Conakry. 2015.

[15] World Health Organization. Definitions and reporting 
framework for tuberculosis – 2013 revision. (updated 
December 2014 and January 2020). Geneva: WHO; 
2014. Available from: https://apps.who.int/iris/bit 
stream/handle/10665/79199/9789241505345_eng.pdf; 
jsessionid=FF74F75B48C9E8100CA8B1E88C8DF744? 
sequence=1

[16] National Tuberculosis Control Program of Guinea. 
Tuberculosis annual activity report 2019. Conakry. 
2020.

[17] Kurbaniyazova G, Msibi F, Bogati H, Kal M, Sofa A, 
Abdi Djama E, et al. TB treatment using family mem-
bers, treatment supporters and self-administered 
therapies in rural Papua New Guinea. Public Health 
Action. 2023;13:60–64. doi: 10.5588/pha.22.0062

[18] Little KM, Msandiwa R, Martinson N, Golub J, 
Chaisson R, Dowdy D. Yield of household contact 
tracing for tuberculosis in rural South Africa. BMC 
Infect Dis. 2018;18:299. doi: 10.1186/s12879-018- 
3193-7

[19] Sejie GA, Mahomed OH. Mapping the effectiveness of 
the community tuberculosis care programs: 
a systematic review. Syst Rev. 2023;12. doi: 10.1186/ 
s13643-023-02296-0

[20] World Health Organization. Information Note. 
Tuberculosis and COVID-19. COVID-19: considera-
tions for tuberculosis (TB) care. Geneva: WHO; 2020 
[cited 2023 Aug 15]. Available from: https://www.who. 
int/docs/default-source/hq-tuberculosis/covid-19-tb- 
clinical-management-info-note-dec-update-2020.pdf? 
sfvrsn=554b68a7_0

[21] Zimmer AJ, Heitkamp P, Malar J, Dantas C, 
O’Brien K, Pandita A, et al. Facility-based directly 
observed therapy (DOT) for tuberculosis during 
COVID-19: a community perspective. J Clin 
Tuberculosis Other Mycobacterial Dis. 
2021;24:100248. doi: 10.1016/j.jctube.2021.100248

[22] Nguyen TA, Pham MT, Nguyen TL, Nguyen VN, 
Pham DC, Nguyen BH, et al. Video directly observed 
therapy to support adherence with treatment for 
tuberculosis in Vietnam: a prospective cohort study. 
Inter J Infect Dis. 2017;65:85–89. doi: 10.1016/j.ijid. 
2017.09.029

GLOBAL HEALTH ACTION 5

https://doi.org/10.1590/s1678-9946202163025
https://doi.org/10.1590/s1678-9946202163025
https://doi.org/10.1186/s12879-015-0945-5
https://doi.org/10.1186/s12879-015-0945-5
https://worldhealthorg.shinyapps.io/tb_profiles/?_inputs_%26entity_type=%2522country%2522%26lan=%2522EN%2522%26iso2=%2522GN%2522
https://worldhealthorg.shinyapps.io/tb_profiles/?_inputs_%26entity_type=%2522country%2522%26lan=%2522EN%2522%26iso2=%2522GN%2522
https://worldhealthorg.shinyapps.io/tb_profiles/?_inputs_%26entity_type=%2522country%2522%26lan=%2522EN%2522%26iso2=%2522GN%2522
https://doi.org/10.1001/jama.2014.14387
https://doi.org/10.1371/journal.pone.0157296
https://doi.org/10.1371/journal.pone.0157296
https://doi.org/10.1371/journal.pone.0178054
https://doi.org/10.1371/journal.pone.0217219
https://doi.org/10.5588/ijtld.13.0867
https://doi.org/10.5588/ijtld.13.0867
https://apps.who.int/iris/bitstream/handle/10665/79199/9789241505345_eng.pdf;jsessionid=FF74F75B48C9E8100CA8B1E88C8DF744?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/79199/9789241505345_eng.pdf;jsessionid=FF74F75B48C9E8100CA8B1E88C8DF744?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/79199/9789241505345_eng.pdf;jsessionid=FF74F75B48C9E8100CA8B1E88C8DF744?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/79199/9789241505345_eng.pdf;jsessionid=FF74F75B48C9E8100CA8B1E88C8DF744?sequence=1
https://doi.org/10.5588/pha.22.0062
https://doi.org/10.1186/s12879-018-3193-7
https://doi.org/10.1186/s12879-018-3193-7
https://doi.org/10.1186/s13643-023-02296-0
https://doi.org/10.1186/s13643-023-02296-0
https://www.who.int/docs/default-source/hq-tuberculosis/covid-19-tb-clinical-management-info-note-dec-update-2020.pdf?sfvrsn=554b68a7_0
https://www.who.int/docs/default-source/hq-tuberculosis/covid-19-tb-clinical-management-info-note-dec-update-2020.pdf?sfvrsn=554b68a7_0
https://www.who.int/docs/default-source/hq-tuberculosis/covid-19-tb-clinical-management-info-note-dec-update-2020.pdf?sfvrsn=554b68a7_0
https://www.who.int/docs/default-source/hq-tuberculosis/covid-19-tb-clinical-management-info-note-dec-update-2020.pdf?sfvrsn=554b68a7_0
https://doi.org/10.1016/j.jctube.2021.100248
https://doi.org/10.1016/j.ijid.2017.09.029
https://doi.org/10.1016/j.ijid.2017.09.029

	Abstract
	Introduction
	Methods
	Results
	Discussion
	Acknowledgments
	Author contributions
	Disclosure statement
	Ethics and consent
	Funding
	Paper context
	Data deposition
	References

