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TB treatment using family members, treatment supporters and
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SETTING: Papua New Guinea (PNG) has one of the
world’s highest TB incidence rates. It is difficult for pa-
tients to access TB care in remote provinces due to insuf-
ficient infrastructure and challenging terrain, making
varied, targeted delivery models for treating TB necessary.
OBJECTIVE: To assess treatment outcomes using
self-administered treatment (SAT), family-supported
treatment and community-based directly observed ther-
apy (DOT) via treatment supporter (TS) in the PNG
context.

DESIGN: A retrospective, descriptive analysis of rou-
tinely collected data from 360 patients at two sites in
2019-2020. All patients were assigned a treatment
model based on risk factors (adherence or default) and
offered patient education and counselling (PEC), family
counselling and transportation fees. End-of-treatment
outcomes were assessed for each model.

RESULTS: Treatment success rates among drug-
susceptible TB (DS-TB) were good overall: 91.1% for SAT,
81.4% for family-supported treatment and 77% for DOT
patients. SAT was strongly associated with favourable
outcomes (OR 5.7, 95% CI 1.7-19.3), as were PEC ses-
sions (OR 4.3, 95% Cl 2.5-7.2).

CONCLUSION: By considering risk factors when deter-
mining their treatment delivery model, strong outcomes
were seen in all three groups. Multiple modes of treat-
ment administration, tailored to individuals’ needs and
risk factors, is a feasible, effective, patient-centred care
model for hard-to-reach, resource-limited settings.

TB and drug-resistant TB (DR-TB) pose a significant
public health threat, especially in high-burden
countries such as Papua New Guinea (PNG).! In PNG,
extreme geography, poor road access, minimal health-
care infrastructure and excessively high transportation
costs combine to prevent many TB patients from ac-
cessing healthcare services. Daily visits to a healthcare
provider for directly observed TB therapy (DOT) can
be particularly burdensome and contribute to high
dropout rates from treatment.

PNG's Gulf Province is especially remote and domi-
nated by mountains, lowland river deltas and grass-
land flood plains that are difficult to navigate in areas
without extensive road networks. The region also has
one of the highest TB burdens in the country (564
cases/100,000 population) and poor treatment out-
comes (only 73% of bacteriologically confirmed TB
was successfully treated from 2008 to 2016).2 To ad-
dress the high default rates in this neglected, rural and

isolated area of PNG, a partnership between Médecins
Sans Frontieéres (MSF) and the PNG Ministry of
Health (MoH) began offering alternative methods of
TB treatment delivery to people diagnosed with
drug-susceptible TB (DS-TB) in 2019. These methods
included self-administered treatment (SAT) and family
therapy models (FTMs), in addition to the recom-
mended model of community-based directly observed
therapy under the care of a non-clinical treatment
supporter (DOT-TS).3

DOT alternatives have been used in other rural, re-
mote and even conflict-affected settings globally
where daily, facility-based DOT is difficult or impossi-
ble to deliver,+7 as well as in other contexts,8° with
successful results. All evidence points to community
DOT as a feasible alternative to facility-based DOT;
however, definite conclusions for non-DOT options
cannot be drawn yet, as systematic reviews are contra-
dictory, some finding no significant difference be-
tween the models,1© while others show improved
results for DOT.!! It is therefore necessary to accumu-
late more evidence from diverse settings, given that
facility-based DOT is often not an option in remote
areas with dispersed populations (like Gulf Province),
may sometimes pose ethical challenges for health
workers and can be a significant strain for patients.12-14
Our study adds to the evidence base surrounding com-
munity- and home-based DOT alternatives, describing
end-of-treatment outcomes in a cohort receiving treat-
ment for DS-TB by using alternative TB treatment
models that did not rely on health facility-based DOT.

STUDY POPULATION, DESIGN
AND METHODS

Using routinely collected patient data, we retrospec-
tively analysed the outcomes of DS-TB treatment un-
der three modes of administration (MoA) (SAT, FTM,
DOT-TS). Patients aged 14-60 years with bacteriologi-
cally confirmed TB, who started TB treatment from
July 2019 to June 2020 under an alternative treatment
model (SAT, FTM, DOT-TS) in the Kerema or Malalua
Basic Management Units (BMUs) of Gulf Province
were eligible for participation. Adherence was assessed
at each patient encounter, whether for follow-up re-
views at the clinic, medication refill appointments or
home visitation. When adherence issues were identi-
fied, supportive counselling sessions were provided.

Modes of administration
Patients were assigned to one of the following MoAs:
self-administered treatment (SAT), patients were given
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monthly drug supplies to be taken at home without supervision;
family therapy model (FTM), patients were given monthly drug
supplies to be taken at home with the supervision of a family
member previously trained at the clinic; directly observed treat-
ment (DOT) by treatment supporters (TS), patients were assigned
a trained TS who was responsible of directly observing the patient
while taking his/her daily medications. MoAs were assigned at
treatment initiation. Eligibility for the SAT model was considered
for patients 14-60 years of age with satisfactory TB knowledge
and no physical or mental disabilities. Adherence was assessed
when they came for clinical review or drug refills. FTM was as-
signed to patients not eligible for SAT who were able to visit a
participating health facility with their family TS for an eligibility
assessment. This family member was also required to attend a
DOT training course, have satisfactory TB knowledge and no
physical or mental disabilities. Family members needed to live at
a reasonable distance from the patient’s home (and have no plans
to move or be away during the treatment period), have the capac-
ity to recognise possible side effects and adherence problems (and
inform the medical team in a timely manner), fill out the pa-
tient’s treatment card and independently provide DOT. Finally,
trained community TSs were assigned to individuals who were
not eligible for either SAT or FTM or had a history of TB treatment
interruption. These patients received community-based DOT ei-
ther at home or in a place previously arranged with the TS. In
some cases, patients were also assigned to the DOT-TS group if
there were other concerns or when it was advised by a clinician.
All patients remained under the MoA that they were assigned at
initiation throughout their treatment.

All participants were counselled by a patient education and
counselling (PEC) team member prior to being assigned a mode
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of administration. DS-TB patients underwent three mandatory
PEC sessions: at treatment initiation, after 2 weeks and when they
transitioned to a new phase of treatment at 2 months. Patients
received a monthly supply of TB medicines at their nearest BMU,
were monitored for drug tolerance for the first 2 weeks of treat-
ment and were seen by clinicians when side effects or adherence
issues occurred, a new treatment phase began, follow-up sputum
tests were conducted or a treatment outcome was determined.

Statistical analysis

All demographic and clinical data were entered into a TB register
and analysed using Stata v.16.1 (Stata, College Station, TX, USA).
Descriptive analyses included medians with interquartile ranges
(IQRs), means with their standard deviations (SDs) or counts with
proportions. Proportions are provided with 95% confidence inter-
vals (95% Cls) and P-values. Univariate analysis was performed
using the following variables: treatment outcomes, MoA (SAT,
FTM and DOT-TS), age, sex, marital status, treatment history and
number of PEC sessions. We defined outcomes according to WHO
guidelines.’> All statistical tests were computed as two-sided
at o 0.05.

RESULTS

Study population

A total of 360 patients (Kerema BMU: 192; Malalaua BMU: 168)
being treated for bacteriologically confirmed pulmonary and ex-
trapulmonary DS-TB were included (DOT: 26; SAT: 237; FTM: 97).
Four patients without a final treatment outcome recorded in the
patient file were excluded. Baseline characteristics are shown in
Table 1, while Tables 2 and 3 give factors associated with various

TABLE 1 Baseline characteristics (n = 360) of drug-susceptible TB patients registered for treatment using alternative treatment delivery

models in Gulf Province, Papua New Guinea, July 2019-June 2020

Mode of administration

Treatment-supporter,

directly observed Self-administered Family model
(n=26) (n=237) (n=97)
n (%) n (%) n (%) P-value
TB site

Pulmonary 15 (58) 135 (57) 49 (51)

Extrapulmonary 11 (42) 102 (43) 48 (49) 0.542
Age, years, mean * SD 29+12.9 32+£11.9 23+17.4 0.000
Sex

Male 13 (50) 113 (48) 45 (46)

Female 13 (50) 124 (52) 52 (54) 0.944
Marital status

Single 15 (58) 74 (31) 59 (61)

Married 9 (34) 158 (67) 36 (37)

Widow 1(4) 4(1.6) 2(2)

Divorced 1(4) 1(0.4) 0 (0) 0.000
Treatment history*

New 10 (40) 217 (96) 89 (93)

Previously treated 15 (60) 9 (4) 7(7) 0.000
PEC sessions

One 0 9(4) 5(5)

Two 6 (23) 25 (10) 13 (14)

Three 20 (77) 203 (86) 75 (81) 0.032

“Transferred-in patients excluded.
SD = standard deviation; PEC = patient education and counselling.
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TABLE 2 Treatment outcomes of (n = 360) of drug-susceptible TB
patients registered for treatment using alternative treatment delivery
models in Gulf Province, Papua New Guinea, July 2019-June 2020

Outcome
Unfavourable Favourable
Variables n (%) n (%) P-value
Mode of administration
Treatment-supporter,
directly observed 6 (23) 20(77)
Self-administered 21 (9) 216 (91) 0.009
Family-model 18 (19) 79 (81)
TB site
Pulmonary 22 (11) 177 (89) 0.423
Extrapulmonary 23 (14) 138 (86)
Age, years, mean + SD 323+16.3 29.5+13.8 0.210
Sex
Male 24 (14) 147 (86) 0.428
Female 21(11) 168 (89)
Marital status
Single 29 (14) 174 (86) 0.244
Married 16 (10) 141 (90)
Treatment history
New 38 (12) 278 (88) 0.675
Previously treated 6(19) 25 (81)
PEC sessions, n,
mean + SD 22+1.0 28+04 0.001
Adherence 10 (3) 303 (97) 0.000
Sputum conversion 11 (7.7) 132 (92.3) 1.000

SD = standard deviation; PEC = patient education and counselling.

treatment outcomes. Most patients (88%) had no previous TB
treatment history.

Baseline characteristics varied widely between groups. The SAT
group had a higher proportion of patients who had never re-
ceived TB treatment before (96%), while 60% of patients under
DOT had been previously treated for TB. Patients under SAT re-
ceived significantly more PEC sessions (86% had three sessions vs.
77% of DOT patients) and had better adherence (99% of SAT pa-
tients had good adherence vs. 96% of DOT patients).

Treatment success rates were evaluated for each MoA group
(Table 2). Overall success rates were good at 87.5%, while SAT
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showed a 91% success rate. FTM and DOT rates were respectively
81.4% and 77% (P < 0.005). Loss to follow-up (LTFU) was higher
in patients treated using DOT (19.2%) than in the other groups
(SAT: 5.1% vs. FTM: 5.2%; P < 0.05), and the mortality rate was
higher in FTM patients (13.4%) than in the DOT-TS and SAT
groups (3.8 vs. 2.5%, P < 0.05).

Across all the models, three people failed treatment (all from
the SAT group), although no statistical significance was observed.
No drug resistance data were available for these patients. Two of
the failed cases were found to be adherent, while adherence for
the third case was not recorded. All had no prior TB treatment
history, had pulmonary TB and had been assigned a treatment
duration of 6-8 months.

DISCUSSION

This is the first descriptive analysis of alternative, community and
home-based TB treatment models in PNG. Evidence describing al-
ternatives to DOT in settings with poor road and health infra-
structure are sparse, although many of the world’s TB patients
have considerable barriers to reaching care and need more op-
tions for completing their TB treatment. Our findings confirm re-
ports from parts of the world that community-based MoAs can
achieve successful outcomes and could be considered for patients
living in remote areas.*+?

Although the operational study design and small sample
make it impossible to generalise these findings or make broad
comparisons between the three MoAs, it is notable that by care-
fully considering a patient’s risk factors prior to determining
how their treatment should be delivered, high rates of favour-
able outcomes were seen in the SAT group. These data show
that having multiple treatment MoAs, tailored to individuals’
needs and risk factors, is a feasible and effective way to provide
patient-centred care. In our cohort, DOT was reserved for those
with prior adherence issues or other concerns, which likely con-
tributed to the SAT group outperforming the other models in
this analysis. The SAT group was also already more likely to
have good knowledge of TB, were mostly treatment-naive
(while 60% of DOT patients had received TB treatment previ-
ously), had little LTFU among previously treated patients (2/9),
and attended significantly more PEC sessions than DOT pa-
tients (P = 0.032). Lower attendance at PEC sessions in DOT
group can be explained by early LTFU (thus missing the third

TABLE 3 Treatment outcomes by mode of administration of drug-susceptible TB patients registered for treatment using alternative treatment
delivery models in Gulf Province, Papua New Guinea, July 2019-June 2020 (n = 360)

Modes of administration

Treatment-supporter, directly

observed therapy Self-administered therapy Family model

Treatment outcomes n (%) n (%) n (%) P-value
Favourable

Cured 9 (35.0) 91 (38.4) 25 (25.8)

Completed 11 (42.0) 125 (52.7) 54 (55.7)
Unfavourable

Died 1(3.8) 6(2.5) 13 (13.4) <0.005

Failed 0(0.0) 3(1.3) 0(0.0)

Lost to follow-up 5(19.2) 12 (5.1) 5(5.2) <0.005
Success rate, % 77.0 91.1 81.4 <0.005
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session) and failure to show up at the clinic for adherence ses-
sions (DOT patients were treated at home by TSs and home vis-
its by a counsellor were not always possible). Prospective studies
with larger samples are needed on this topic to definitively de-
termine which of these variables is independently associated
with better outcomes.

PEC had a clear and significant benefit for all patients, in line
with previous research.16-1® Ongoing adherence education and
counselling are crucial to empower patients to make informed de-
cisions about their treatment and ensure their collaboration with
health workers. This is especially important under SAT models.
PEC is recommended in the National Guidelines,> but stan-
dardised counselling sessions and dedicated counsellors might
have been the added value for our project. While not enough to
draw conclusions about the association between failure and SAT,
the three cases of treatment failure in our SAT group indicate the
importance of SAT adherence monitoring, possibly with digital
adherence technologies.20.21

The high death rate on FTM probably reflected more severe
disease in this group of patients, who were not able to take
their drugs autonomously. Despite this, patients on FIM
achieved 81% success rate with low LTFU (5.2%). This finding
shows that this is also a valid MoA, in line with other stud-
ies.10.22 Family support in general is key to treatment success, as
it can increase the patient’s confidence and positively affect ad-
herence.?? Including family members in education and coun-
selling can address the negative family perceptions of TB that
‘can make the treatment experience difficult’.24 In PNG, TB
stigma can be extreme (a ‘shameful disease,” an ‘HIV/
AIDS-associated disease,” or linked to ‘sorcery’ or ‘sinful prac-
tices’).25 Families exert considerable influence on healthcare
decision-making and whether to involve traditional and ho-
meopathic healing approaches.

LTFU also differed by MoA (P < 0.05, Table 3) and constituted
5.1% in SAT, 5.2% in FITM and 19.2% in DOT-TS patients. These
outcomes suggest that the safety of the SAT model, as well as its
association with favourable outcomes should be further investi-
gated. Because of the small sample size and possible misclassifica-
tion in each group, we are limited to descriptive analysis, and
comparisons between the groups must be made with care. The
limited treatment duration of 6-9 months, the once daily fre-
quency of medication and the availability of fixed-dose combina-
tions made it easier for people to self-administer their medication
in ways that may not be able to be replicated with DR-TB treat-
ment (further study is needed).

CONCLUSION

This cohort demonstrated that SAT for DS-TB can be associated
with high success rates in a resource-constrained setting with ex-
treme geographical characteristics, especially when accompanied
by strong PEC activities and the careful selection of patients. Ex-
panding the model could bring fundamental changes for TB con-
trol, once further studies have helped us understand which
factors are independently associated with positive outcomes and
if the model is feasible for drug-resistant patients.

TB treatment models in PNG 63

References

1 World Health Organization. Global tuberculosis report, 2021. Geneva, Swit-
zerland: WHO, 2021.

2 Aia D, et al. Epidemiology of tuberculosis in Papua New Guinea: Analysis of
case notification and treatment-outcome data, 2008-2016. Western Pac Sur-
veill Response J 2018;9(2):9-19.

3 National Department of Health, Papua New Guinea. National Tuberculosis
Management Protocol, 2017. Port Moresby, Papua New Guinea:
NDH, 2017.

4 Das M, et al. Self-administered tuberculosis treatment outcomes in a tribal
population on the indo-myanmar border, Nagaland, India. PLoS One
2014;9(9):e108186.

5 Khogali M, et al. Self-administered treatment for tuberculosis among pasto-
ralists in rural Ethiopia: How well does it work? Int Health 2014;
6(2):112-117.

6 Das M, et al. Directly-observed and self-administered tuberculosis treatment
in a chronic, low-intensity conflict setting in India. PLoS One 2014;
9(3):e92131.

7 Zwarenstein M, et al. Randomised controlled trial of self-supervised and di-
rectly observed treatment of tuberculosis. Lancet 1998;352(9137):1340-1343.

8 Tanvejsilp P, et al. Role of pharmaceutical care for self-administered pulmo-
nary tuberculosis treatment in Thailand. J Clin Pharm Ther 2017;
42(3):337-344.

9 Chogtu B. Comparison of directly observed treatment short course (dots)
with self-administered therapy in pulmonary tuberculosis in Udupi district
of Southern India. J Clin Diagn Res 2014;8(8):HC29-31.

10 Karumbi J, Garner P. Directly observed therapy for treating tuberculosis. Co-
chrane Database Syst Rev 2015; 5:CD00334.

11 Alipanah N, et al. Adherence interventions and outcomes of tuberculosis
treatment: A systematic review and meta-analysis of trials and observational
studies. PLoS Med 2018;15(7):e1002595.

12 Sagbakken M, et al. Ethical aspects of directly observed treatment for tuber-
culosis: A cross-cultural comparison. BMC Med Ethics 2013;14:25.

13 Yellappa V, et al. Coping with tuberculosis and directly observed treatment:
A qualitative study among patients from South India. BMC Health Serv Res
2016;16(1):283.

14 Ting NC, et al. Patient-perceived treatment burden of tuberculosis treat-
ment. PLoS One 2020;15(10):e0241124.

15 World Health Organization. Definitions and reporting framework for tuber-
culosis — 2013 revision (updated December 2014 and January 2020). Geneva,
Switzerland: WHO, WHO, 2013.

16 Clark PM, et al. Effect of pharmacist-led patient education on adherence to
tuberculosis treatment. Am J Health Syst Pharm 2007;64(5):497-505.

17 Janmeja AK, et al. Psychotherapy improves compliance with tuberculosis
treatment. Respiration 2005;72(4):375-380.

18 Liefhooge R, et al. A randomised trial of the impact of counselling on treat-
ment adherence of tuberculosis patients in Sialkot, Pakistan. Int J Tuberc
Lung Dis 1999;3(12):1073-1080.

19 Baral SC, et al. The importance of providing counselling and financial sup-
port to patients receiving treatment for multidrug resistant TB: Mixed
method qualitative and pilot intervention studies. BMC Public Health
2014;14(1):46.

20 World Health Organization. Handbook for the use of digital technologies to
support tuberculosis medication adherence. Geneva, Switzerland: WHO, 1970.

21 Bionghi N, et al. Pilot evaluation of a second-generation electronic pill box
for adherence to bedaquiline and antiretroviral therapy in drug-resistant TB/
HIV co-infected patients in KwaZulu-Natal, South Africa. BMC Infect Dis
2018;18(1):171.

22 Dave PV, et al. Direct observation of treatment provided by a family member
as compared to non-family member among children with new tuberculosis:
A Pragmatic, non-inferiority, cluster-randomized trial in Gujarat, India. PLoS
One 2016;11(2):e0148488.

23 Chen X, et al. The effects of family, society and national policy support on
treatment adherence among newly diagnosed tuberculosis patients: a
cross-sectional study. BMC Infect Dis 2020;20(1):623.

24 Diefenbach-Elstob T, et al. The social determinants of tuberculosis treatment
adherence in a remote region of Papua New Guinea. BMC Public Health
2017;17(1):70.

25 Marme G. Barriers and facilitators to effective tuberculosis infection control
practices in Madang Province, PNG - a qualitative study. Rural Remote
Health 2018; 18(3):4401.



Public Health Action

TB treatment models in PNG 64

LIEU : La Papouasie-Nouvelle-Guinée (PNG) présente I'un des taux
d’incidence de TB les plus élevés au monde. Il est difficile pour les pa-
tients d’accéder aux soins contre la TB dans les provinces éloignées
en raison d’une infrastructure insuffisante et d’un terrain difficile, ren-
dant nécessaire I'utilisation de modeles de prestation variés et ciblés
pour le traitement de la tuberculose.

OBJECTIF : Evaluer les résultats du traitement en utilisant I'autotrait-
ement, le traitement soutenu par la famille et la thérapie directement
observée (DOT) basée sur la communauté avec un accompagnateur
de traitement, dans le contexte de la PNG.

METHODES : Une analyse rétrospective et descriptive des don-
nées collectées de maniére routiniére aupres de 360 patients dans
deux sites entre 2019 et 2020. Tous les patients ont été assignés a
un modeéle de traitement en fonction des facteurs de risque (adhé-
sion ou abandon) et ont bénéficié d’une éducation et d’'un accom-
pagnement des patients, de conseils aux familles et de frais de

transport. Les résultats en fin de traitement ont été évalués pour
chaque modele.

RESULTATS : Les taux de réussite du traitement de la TB sensible
aux médicaments (DS-TB) étaient globalement bons: 91,1% pour
I'autotraitement, 81,4% pour le traitement soutenu par la famille et
77% pour les patients en DOT. L'autotraitement était fortement asso-
cié a des résultats favorables (OR 5,7; IC 95% 1,7-19,3), tout comme
les séances d’éducation et d’accompagnement des patients (OR 4,3;
1IC 95% 2,5-7,2).

CONCLUSION : En tenant compte des facteurs de risque lors de la
détermination du modele de prestation de traitement, de bons résul-
tats ont été observés dans les trois groupes. Plusieurs modes d’admin-
istration du traitement, adaptés aux besoins et aux facteurs de risque
individuels, constituent un modele de soins réalisable, efficace et cen-
tré sur le patient pour les contextes difficiles d’accés et aux ressources
limitées.
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