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ABSTRACT

Objectives Treatment for multidrug-resistant/rifampicin-
resistant tuberculosis (MDR/RR-TB) is increasingly
transitioning from hospital-centred to community-based
care. A national policy for decentralised programmatic
MDR/RR-TB care was adopted in South Africa in 2011.
We explored variations in the implementation of care
models in response to this change in policy, and the
implications of these variations for people affected by
MDR/RR-TB.

Design A mixed methods study was done of patient
movements between healthcare facilities, reconstructed
from laboratory records. Facility visits and staff interviews
were used to determine reasons for movements.
Participants and setting People identified with MDR/RR-
TB from 13 high-burden districts within South Africa.
Outcome measures Geospatial movement patterns were
used to identify organisational models. Reasons for patient
movement and implications of different organisational
models for people affected by MDR/RR-TB and the health
system were determined.

Results Among 191 participants, six dominant geospatial
movement patterns were identified, which varied in
average hospital stay (0-281 days), average patient
distance travelled (12—198 km) and number of health
facilities involved in care (1-5 facilities). More centralised
models were associated with longer delays to treatment
initiation and lengthy hospitalisation. Decentralised models
facilitated family-centred care and were associated with
reduced time to treatment and hospitalisation duration.
Responsiveness to the needs of people affected by MDR/
RR-TB and health system constraints was achieved
through implementation of flexible models, or the
implementation of multiple models in a district.
Conclusions Understanding how models for organising
care have evolved may assist policy implementers to tailor
implementation to promote particular patterns of care
organisation or encourage flexibility, based on patient
needs and local health system resources. Our approach
can contribute towards the development of a health
systems typology for understanding how policy-driven
models of service delivery are implemented in the context
of variable resources.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= We used real-world patient movement pathways to
understand emerging models of care in response to
a change in policy.

= We triangulated several different sources of data, in-
cluding laboratory data, interviews with healthcare
providers and facility visits to understand the impli-
cations of these emerging models of care for people
affected by multidrug-resistant/rifampicin-resistant
tuberculosis (MDR/RR-TB) and the health system.

= We could not clearly differentiate to what degree
patient needs vs health system organisation and re-
sources determined individual care pathways.

= We were not able to adequately assess care quality
indicators, and so are unable to determine whether
particular organisational models were associated
with favourable patient outcomes.

= We did not interview people affected by MDR/RR-
TB, and so cannot draw conclusions about their
preferences.

BACKGROUND

Tuberculosis (TB) has been the leading cause
of death in South Africa for two decades’ and
claims the lives of around 330 persons daily
worldwide.? Multidrug-resistant (MDR-) TB is
defined as tuberculosis caused by Mycobacte-
rium tuberculosis that is resistant to at least the
two key drugs, rifampicin and isoniazid, while
rifampicin-resistant (RR-) TB is defined by
resistance to rifampicin with or without isoni-
azid resistance. MDR/RR-TB caused illness
in around 14 000 persons in South Africa in
2019,” is more complex and costly to treat
than drug sensitive TB,* and is associated
with a fourfold higher mortality."® Within the
next 20 years, the MDR/RR-TB case load in
South Africa is projected to increase substan-
tially.6 7 Persons with MDR/RR-TB often
experience complex medical, psychological,®
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social and economic  challenges. Management for

people with MDR/RR-TB requires an intensive multi-
disciplinary, comprehensive approach and typically
consumes a disproportionate share of health resources."'
Treatment provision requires access to specialised drugs
and skilled staff to monitor people with MDR/RR-TB
over many months."" The sustainable use of newer regi-
mens to address this case load will require strengthening
MDR/RR-TB treatment delivery systems to ensure effec-
tive, person-centred care.'”” The WHO End TB Strategy
advises a country-specific, tailored and strategic approach
to achieving universal access to high-quality treatment for
MDR/RR-TB."*

In response to the rising MDR/RR-TB caseload in
South Africa and to local and international pressure from
patient and advocacy groups, the National Department
of Health adopted an approach to increase ambulatory
management of MDR/RR-TB in 2011." This strategy,
which had not been widely implemented elsewhere,
but was in line with pilot projects in South Africa, Peru
and Lesotho, was intended to improve treatment access
and reduce in-hospital stays.'®'” Prior to decentralisa-
tion, people with MDR/RR-TB in South Africa were
primarily managed within facilities specialising in MDR/
RR-TB care, frequently with long hospital stays, before
being discharged under the ongoing care of the special-
ised facilities. The decentralisation strategy aimed to
increase the number of treatment sites from one or two
dedicated MDR/RR-TB facilities per province to several
facilities capable of providing MDR/RR-TB care within
each district.'”® A national guideline for decentralisation
of care was published in 2011'" and updated in 2019,*
and served as a generic, non-prescriptive tool for health
managers. Since then, implementation of the policy to
decentralise MDR/RR-TB care within South Africa has
varied widely,?' in response to differences in health system
capacity and readiness to cope with change.*” Funding to
support decentralisation was not specifically allocated,
which resulted in further setting-specific innovations and
adaptations to the programme at both provincial and
district level.”**

We have previously described variation in the care jour-
neys of people with MDR/RR-TB,”" which may reflect
differences in patient comorbidity or disease features,
but likely also reflects regional differences in the organ-
isation of care for the management of MDR/RR-TB.
Ideally, models for organisation of care should attempt
to improve patient outcomes through coordinated care
that is person-centred, timely and effective”; however,
models of care often evolve to suit healthcare providers
and health systems convenience.”*®

We therefore studied variation in the patterns of
organisation of care for people with MDR/RR-TB which
have emerged in South Africa because of local variation
in guideline implementation. We used patient care path-
ways to identify patterns of care provision, outline the
implications of these patterns for the needs of people
with MDR/RR-TB and draw lessons on different ways

in which care for patients with complex illness can be
organised.

METHODS

The overarching research project, within which this
substudy was nested, was led by the same group of inves-
tigators, funded by a Health Systems Research Initiative
award from the Medical Research Council of the UK
and aimed to identify interventions to optimise decen-
tralisation of services for people with MDR/RR-TB
(online supplemental figure 1). The project used a step-
wise realist approach to understand the policy context,
implementation and working models of decentralisation
of MDR/RR-TB care in South Africa. The aim of this
substudy, which was conducted over the same period,
was to explore variations in the implementation of care
models in response to a change in MDR/RR-TB health
policy, and the implications of these variations for people
with MDR/RR-TB and the health services.

Study design and setting

We used a multiple case study methodology.” Data
collection included a retrospective cohort study of
geographically-linked laboratory records, validated by
patient folder reviews. All TB samples in the state sector
in South Africa are sent to laboratories which form part
of the National Health Laboratory Services (NHLS)
for testing. The NHLS has a centralised data repository
which records all samples sent to laboratories within the
network, together with results and patient details. Patterns
of patient movement and facility visits were mapped.
Semi-structured interviews with healthcare workers were
undertaken to verify patient journey patterns and organ-
isational patterns, and to determine their implications
for the health service and people with MDR/RR-TB. We
defined MDR/RR-TB as resistance to rifampicin (with or
without isoniazid resistance), detected using genotypic or
phenotypic methods, irrespective of resistance to other
anti-TB drugs.

Three provinces in South Africa (KwaZulu-Natal
(KZN), Eastern Cape (EC) and Western Cape (WC)) were
selected due to their high MDR/RR-TB disease burden
and differing approaches to decentralised care (online
supplemental figure 2). Within each province, two urban
and two rural districts were selected based on observed
differences in patient pathways from the parent study.”
One additional rural district was selected in KZN, due to
a rapid shift in urbanisation associated with relocation of
the province’s airport.

The study took place between July 2016 and July 2019.
During this period, MDR/RR-TB treatment regimens
were largely based on a standardised aminoglycoside-
containing regimen (requiring an injectable drug),
tailored according to individualised drug-susceptibility
patterns. Prior to the study period, rapid molecular
testing for TB and MDR/RR-TB (Xpert MTB/RIF) had
been implemented, while limited roll-out of the novel
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anti-tuberculous drug bedaquiline in pilot programmes
and the introduction of a shortened MDR/RR-TB treat-
mentregimen occurred over the study period. People with
MDR/RR-TB generally underwent scheduled monthly
clinical evaluation and investigation over the treatment
duration, in line with WHO guidelines.”

Selection of people with MDR/RR-TB and assessment of
patient movement pathways

We have previously described the methods used
to construct MDR/RR-TB patient healthcare jour-
neys.”’ Briefly, NHLS laboratory records were used to
generate a list of all people in the study districts with
new bacteriologically-confirmed MDR/RR-TB from
July to September 2016 (n=2649). A random sample
of 195 people with MDR/RR-TB was selected from this
list, stratified by district. One patient was found to have
been incorrectly diagnosed with MDR/RR-TB, leaving
194 in the analysis. The laboratory records for the 194
people served as tracers of their pathways over a 9-month
period.”® Geographical coordinates of healthcare facil-
ities were collected, and spatial-temporal mapping of
patient movement was used to reconstruct patient move-
ment pathways in chronological order for each sampled
person with MDR/RR-TB, including movement outside
the study districts.

Data on treatment progress were collected from clinical
record reviews, telephonic enquiries with clinics and the
electronic MDR/RR-TB registry (EDRWeb) up to 2years
after diagnosis. Data on patient movement obtained from
laboratory records were confirmed by telephonic enqui-
ries at all healthcare facilities attended by people with
MDR/RR-TB. This input was used to verify laboratory
information, determine additional clinical visits (where
no laboratory sample was taken), obtain demographic
and health data and to identify reasons for movement
of sampled people with  MDR/RR-TB between facili-
ties. Descriptive statistics for the sampled districts and
participants were extracted. Time from laboratory diag-
nosis to treatment initiation and time on treatment were
calculated.”

All movement between healthcare facilities for each
study participant was geospatially mapped, based on
‘as the crow flies’ measurements.”” Patient pathway
patterns sharing similar appearance were then grouped
according to their pattern and named, as described in
other studies.”™ Pattern descriptions included the
level of facilities visited (ranging from quaternary care
level to mobile clinic), movements between facilities,
facility admission period or ‘period under care’ (where
facilities retained responsibility for monthly follow-up
of people with MDR/RR-TB after discharge) and sector
of care (state or private). The number of visits (or
patient-days) spent under care of a centralised service
were used to position the patterns on a decentralisation
continuum.

Detailed assessment of organisation of services for MDR/RR-
TB

A total of 22 facilities representing the spectrum of
patterns were chosen for more detailed investigation of
organisation of MDR/RR-TB care. These facilities repre-
sented six urban and seven rural districts as well as the
different levels of care ranging from primary healthcare
to tertiary care. At each facility we conducted patient
folder reviews and semi-structured interviews with health
workers, including pharmacists (n=2), outpatient physi-
cians (n=2), inpatient physicians (n=6), TB facility
managers (n=5), ward nurses (n=9), outpatient nurses
(n=8) (including HIV care nurses (n=2), paediatric care
nurses (n=2)) and lay healthcare workers (n=2). Health-
care workers were selected for interview based on their
involvement with the MDR/RR-TB care programme at
their facility. No participants refused to participate or
dropped out and only the researchers and participant/s
were present during interviews. For interviews, specific
patient trajectories related to each facility were used as
prompts for discussion of the reasons for and implica-
tions of patient movements between facilities. Additional
data on the same themes were extracted from patient
folder reviews. The interviews were conducted in English,
with some translation from Afrikaans, and recorded,
except in a prison where recording was not permitted.
Most interviews were conducted with individuals or pairs
of informants, with two interviews involving multidisci-
plinary panels at a facility. Transcripts of interviews and
folder review data were reviewed by seven researchers
who extracted information relating to the implications
of the different patterns for care organisation for both
people with MDR/RR-TB and the health services. A
Consolidated criteria for Reporting Qualitative research
checklist is included (online supplemental material). To
further identify the implications of the different organisa-
tional patterns for care outcomes and person-centredness
for people with MDR/RR-TB and the health services, we
used key metrics including time to treatment, length of
hospital stay, number of facilities visited and distance
travelled.

Patient and public involvement statement

This study involved neither patients nor members of
the public. Findings from this study were disseminated
during national MDR/RR-TB meetings organised by the
Department of Health and non-governmental organisa-
tion partners and presented to programme implementers
from all nine provinces of the country.

RESULTS

Cohort description

We studied urban and rural districts from three high TB
burden provinces (online supplemental table S1). A total
of 191 participants had sufficient data available to map
treatment pathways and outcomes (the remaining three
participants had too few data points to assess).”® Of the
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191 people with MDR/RR-TB, 63% (n=120) were men
and 92% (n=177) were aged 20-59 years. Approximately
half of the participants lived in an urban area (46%,
n=88). Sixty-three per cent (n=121) had previously been
treated for TB, with a further 19% (n=36) previously
treated for MDR/RR-TB. Sixty-nine per cent (n=131)
were coinfected with HIV at the time of MDR/RR-TB
diagnosis.”® Two-thirds (65%, n=124) were unemployed
at the time of diagnosis. Fifteen per cent (n=28) had a
history of correctional services detention. Approximately
one quarter (24%, n=46) reported comorbidities other
than TB and HIV at diagnosis. Five per cent (n=10) had a
household member die from TB disease. All participants
were treated exclusively in the state health sector, except
for two participants who also received treatment in the
private sector. We have previously described in detail the
clinical comorbidities and social needs of the people with
MDR/RR-TB in this cohort.”

Sixtyfour per cent (n=122) of the cohort were
diagnosed with MDR/RR-TB; 16% (n=31) with pre-
extensively drug-resistant (pre-XDR), 10% (n=19) with
XDR-TB and 10% (n=19) with MDR/RR-resistance with
unknown second-line drug resistance. Of the 191 partic-
ipants 80% (n=153) were alive at 6 months, and 77%
(n=148) were alive at 2 years after laboratory diagnosis. At
24 months after laboratory diagnosis, 46% of participants
(n=88/191) had either completed treatment or achieved
‘cure’, 19% (n=37) had ongoing treatment, 10% (n=19)
were lost to follow-up, 2% (n=3) had unknown outcome
and 0.5% (n=1) had ongoing illness where TB treatment
was deemed futile and the patient had been referred for
palliative care.

Geospatial patterns of patient movement and their distribution
A total of 191 patient movement pathways could be clas-
sified into six dominant geospatial movement patterns
(table 1 and figure 1). These were named according to
the trajectories of patient movements as A: ‘fan’ (n=41
(22%)), B: ‘chickenfoot’” (n=19 (10%)), C: ‘hub and
spoke’ (n=72 (38%)), D: ‘triangle’ (n=30 (15%)), E: ‘line’
(n=12 (6%)) and F: ‘dot’ (n=17 (9%)). The patterns were
placed on a continuum from the most centralised, ‘fan’,
to the most decentralised, ‘dot’. The ‘hub and spoke’
configuration was the most frequently observed pattern
across all three provinces in both urban (n=35 (18%))
and rural (37 (19%)) settings (table 2). Several typical
patient pathways for each pattern are depicted on a
stylised study district in figure 1.

Description of organisation of care within each of the patterns
We used facility visits, staff interviews and patient record
review to describe the organisation of care within each
of these patterns. The most centralised pattern, ‘fan’, is
highly dependent on the designated MDR-TB Centre of
Excellence (COE) to manage people with MDR/RR-TB,
following initial assessment at a peripheral facility. COEs
were historically designated by the provincial health
departments to manage people with complex TB. The

first step in increasing decentralisation of MDR/RR-TB
services was the establishment of specialised MDR-TB
hospitals, as a ‘step down’ from the COEs. The ‘chicken-
foot’ pattern demonstrates some decentralisation to these
specialised hospitals for routine cases, but with depen-
dence on the COE:s for caring for people with more exten-
sive TB drug resistance or complex presentations. This
pattern was common for regions with higher XDR-TB or
MDR/RR-TB numbers and where new drugs were being
introduced into TB regimens. Although the participant
numbers in the study limited outcome analysis, obser-
vation suggests that this model has the greatest risk for
people with MDR/RR-TB for retention in care, treatment
outcome and prolonged hospital stay (table 1). The ‘hub
and spoke’ pattern, which was predominately observed in
rural districts, primarily uses specialised MDR-TB hospi-
tals for all care provision, with little capacity existing at
primary care level. These three models are considered
the more centralised of the six models identified.

The ‘triangle’ pattern incorporates a more flexible
network of MDR-TB services and indicates availability
of MDR-TB services at many facilities within the district.
Typically, this pattern has oversight by a specialist infec-
tious diseases or TB physician, who is either within the
district or closely monitors patient progress through tele-
medicine. This ‘conductor’ is responsible for weighing
complex social and medical needs and for directing
patient movement to an appropriate level of care,
according to the clinical need and social circumstances
of the patient, at various points during their care. This
organisational model is also able to respond to changes in
the local availability of MDR-TB resources, by modifying
patient referral pathways. This model is frequently asso-
ciated with decision-making shared between people with
MDR/RR-TB and clinicians.

The ‘line’ and ‘dot’ patterns reflect a substantial shift
to outpatient clinical-based care, frequently including
MDR-TB clinical practitioners providing mobile outreach
services to different subdistrict primary healthcare sites.
In the line pattern, not all clinics had capacity to initiate
treatment, which resulted in some clinics referring to
neighbouring clinics or a district hospital for outpatient
treatment initiation or a short admission for early manage-
ment and stabilisation. In the ‘dot’ pattern, clinics had
capacity to initiate and maintain MDR/RR-TB treatment
independently, with pharmacy and multidisciplinary
resources available. This ‘dot” model was associated with
the best treatment outcomes, however the sample size
was small and possible healthcare worker selection of
participants with less severe illness (to cope with a fully
decentralised care option) limits generalisability of these
findings.

Different patient movement pathways may reflect organ-
isational models within the health system, the incidence
of MDR/RR-TB within districts as well as patient features
which require delivery of care at a particular level.”” We
observed that the distribution of the different movement
patterns across districts differed. Most districts had three
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Figure 1 Examples of the dominant geospatial movement patterns annotated on a stylised study district. Each coloured
line depicts a single participant travelling in a pathway between the specific levels of healthcare facilities found in that model.
Arrows represent direction of participant movement direction between healthcare facilities. Stars represent participants

who only visited a single facility across their diagnostic and treatment pathway. Green crosses represent primary healthcare
clinics, red crosses represent general hospitals, blue H represents specialised TB hospital and orange H represents Centre of
Excellence TB hospital. A: ’Fan’; B: ‘Chicken Foot’; C;’ Hub and Spoke’; D: ‘Triangle’; E: ‘Line’; F: 'Dot’. TB, tuberculosis.

or four patterns identified (table 2). This suggests flexi-
bility in the organisation of care within these districts to
respond to differing patient or health system needs.

We conducted exploratory analysis to assess whether
patient clinical features were associated with certain

patterns of care (table 3). Children, participants older
than 60 years and people with XDR-TB/ pre-XDR-TB
seldom followed the more decentralised ‘line’ and ‘dot’
patterns. There was otherwise no evidence that patterns
of care differed by patient HIV status, previous TB

Table 2 The distribution of organisational models by study district

Province Rural or urban Districts II:an ghicken foot gub and spoke 1["riangle Eine ;ot
KwaZulu-Natal Urban Ethekwini 4 3 5 1 1
Uthungulu 4 2 7 2
Rural llembe* 2 8 5
Umkanyakude 2 7 6
Uthukela 6 8 1
Western Cape Urban City of Cape Town 5 2 3 5
Eden 12 2 1
Rural Cape Winelands 8 2 2 3
West Coast 1 9 2 2
Eastern Cape Urban Buffalo City 14
Nelson Mandela Bay 10 3 1 1
Rural OR Tambo 8 1 1 4 1
Sarah Baartman 2 2 2 1
Total (n=191): 41 19 72 30 12 17

Numbers in cells refer to number of individual patient pathways observed for each organisational model within the district.

*iLembe* — undergoing rural to urban transition.
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Table 3 Characteristics of the study participants (n=191), within each organisational pattern, that may influence the degree of

decentralisation achieved

Hub and
Fan Chicken foot spoke Triangle Line Dot Total
Participant characteristics Category *n=41 n=19 n=72 n=30 n=12 n=17 n=191
Age category (years) 0-19years 3(7) 1) 3 4) 2(7) 0 0 9 (5)
20-59years 38 (93) 18 (95) 65 (90) 27 (90) 12 (100) 17 (100) 177 (92)
>60years 0 0 4 (6) 1(3) 0 0 5(3)
Not receiving income 30 (73) 14 (74) 49 (68) 18 (60) 4 (33) 9 (53) 124 (65)
HIV positive 29 (71) 16 (84) 50 (70) 18 (60) 11 (92) 7 (41) 131 (69)
Baseline CD4<200c/uLt CD4<200c/pL 14 (48) 6 (38) 15 (30) 5 (26) 5 (45) 2 (29) 47 (35)
CD4>200c/pL 9 (31) 5(31) 17 (34) 6 (33) 3(27) 3 (43) 43 (33)
Unreported CD4 6 (21) 5(31) 18 (36) 7 (39) 3(27) 2 (29 41 (32)
Previous TB history DS-TB any episode 25 (61) 14 (74) 49 (68) 19 (63) 6 (50) 8 (47) 121 (63)
MDR/RR-TB 1 3(7) 4 (21) 6 (8) 3(10) 3 (25) 1(6) 20 (10)
episode
MDR/RR-TB>2 5(12) 1(5) 9 (13) 1(3) 0 0 16 (9)
episodes
Baseline BMI<18.5kg/m? <18.5kg/m? 10 (24) 7 (37) 25 (35) 7 (23) 5 (42) 4 (24) 58 (49)
>18.6 kg/m? 19 (47) 8 (42) 26 (36) 11 (34) 0(0) 9 (52) 74
Unreported BMI 12 (29) 4 (21) 21 (29) 12 (40) 7 (58) 4 (24) 60 (51)
Comorbidities per participant 1-3 comorbidities/ 4 (10) 4 (21) 15 (20) 10 (33) 2(17) 212) 37 (19)
(excluding HIV) pt
>3 comorbidities/pt 0 0 2 @) 1 4 (33) 2(12) 9 (5)
Second line TB drug MDR/RR-TB 22 (53) 11 (58) 46 (64) 22 (73) 9 (76) 12 (70) 122 (64)
resistance Pre-XDR 1@ 632 8 (1) 4(13) 18) 1) 31(16)
XDR 6 (15) 1(5) 8 (11) 2(7) 1(8) 1(6) 19 (10)
Unknown 2 (5) 1) 10 (14) 2(7) 1(8) 3(18) 19 (10)
resistance

*Number of patients.

TWithin 3 months of diagnosis % refer to proportion of participants within each pattern.
BMI, body mass index; DS, drug-sensitive; MDR, multidrug-resistant ; pre-XDR, pre-extensively drug-resistant ; pt, participant; RR, rifampicin-resistant ; TB,

tuberculosis.

treatment, low body mass index or higher number of
comorbidities; however, the small sample size precludes
robust statistical analysis.

Implications of different patterns of organising care for people
with MDR/RR-TB and the health system

We observed care pathways, reviewed patient records,
visited healthcare facilities and interviewed facility staff
to identify the implications of different organisational
patterns on people with MDR/RR-TB and the health
system (table 4). More decentralised models (‘line’ and
‘dot’) had advantages such as quick linkage to care,
shorter hospital stays and less travel distance for diag-
nosis and treatment. However, these models of care were
compromised at times through the risk of clinical practi-
tioner shortages and less rigorous treatment monitoring.
More centralised models (‘fan’ and ‘chicken foot’) had
advantages such as multidisciplinary clinical, pharmacy,
radiological and laboratory resources in one facility,
but had disadvantages including long travel distances,
treatment initiation delays and patient travel distance
(table 1).

DISCUSSION

This study used a novel approach, combining quantita-
tive and qualitative methods and patient pathway analysis,
to describe emerging patterns of decentralised care for
MDR/RR-TB in South Africa. We identified six patterns
of care organisation, ranging from highly centralised
to highly decentralised models, with several different
models operational in many study districts. The different
models demonstrated distinct advantages and disadvan-
tages for both people with MDR/RR-TB and the health
system. Although exploratory, the patterns identified
can contribute to developing a health systems typology
for understanding how policy-driven models of service
delivery are implemented in the context of variable
resources and differing patient needs. Explicit recogni-
tion of the divergence of organisational models and cross-
district learning around different models for organising
care may provide opportunity for health system managers
to optimise delivery of care in different contexts, and
should be considered by policy developers when planning
interventions to decentralise care for complex illness.
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Table 4 Continued

Pattern name

Dot

Line

Triangle

Hub and spoke

Chicken foot

Fan

Monitoring and

Monitoring and

Reliance on retention

Depending on the

Reliance on a single Over-reliance on COE,

Challenges of the

supporting many MDR-

TB sites. Providing
sites with laboratory

supporting many MDR-

TB sites. Providing
sites with laboratory

of individual specialist

with decentralised site geographical size of

poorly empowered to
manage people with

MDR/RR-TB .

organisational model for centre—lack of

the health system

physicians to maintain
the programme.

the province, many
people with MDR/

redundancy.

Skill set ‘owned’ by a
few individuals at the

and IT infrastructure,

Tracking patient progress and IT infrastructure,

through the system.

RR-TB still travel far
distances to visit

drugs, trained staff and

supervision.

drugs, trained staff and

supervision.

COFE’s. Other HCWs see Providing safe patient

themselves as unable

the TB service or be Providing safe transport.

transport.

Ensuring quality of care
provision and timely

Ensuring quality of care
provision and timely

admitted to hospital.

to care for MDR/RR-TB

reducing willingness to

capturing of accurate

data.

capturing of accurate

data.

care for these people.

COE, Centre of Excellence ; HCWs, health care workers; IT, information technology; MDR, multidrug-resistant ; RR, rifampicin-resistant; TB, tuberculosis.

Stokes et al have previously described a framework
for analysing models of care for patients with multi-
morbidity.”’ A key component of this framework is the
organisation of care across different levels of the health
system. We and others have previously described other
elements of this framework in relation to MDR/RR-TB
in South Africa, including the theoretical basis for the
decentralisation policy,™ the clinical and social needs of
the target population,”®* and the local adaptations of the
decentralisation policy.'®***’ Our approach to identifying
organisational models, which involved analysis of patient
movement pathways, may be a useful tool and contribute
valuable insights into understanding variation in policy
implementation. This approach also provides important
metrics, including the number of different facilities visited
and travel distances. These metrics differed substantially
between models in our study, with more centralised
models associated with prolonged hospitalisation and
multiple transfers between facilities. Although people
with MDR/RR-TB who are treated with adequate doses of
appropriate drugs rapidly become non-infectious,*' there
is increasing recognition that multiple patient transfers
(often together with patients without TB) and prolonged
hospitalisation may expose both people with MDR/
RR-TB and others to unnecessary infectious risks, reduce
retention in care and incur financial costs to people with
MDR/ RR-TB.*? #¥ Studies in lower and middle income
countries have shown that physical proximity of health-
care services can play an important role in the use of
healthcare facilities.**

People with MDR/RR-TB in this cohort presented with
multiple medical comorbidities, including mental illness
and challenging social circumstances.”® Our exploration
of the advantages and disadvantages of the different
organisational patterns highlights the trade-offs when
having to consider people with complex or severe disease.
Since it is not possible to decentralise all components of
care for people with complex MDR/RR-TB, flexibility
to provide differentiated or individualised care, which
adapts to address the specific requirements of individuals
or a subgroup of people with MDR/RR-TB, is particularly
relevant.?’ 2~ For example, a flexible referral model
like ‘triangle’, which uses centralised clinical oversight
to direct patient care, or implementation of multiple
healthcare models (as observed in the WC) may allow
for a more seamless patient flow in response to the needs
of people with MDR/RR-TB. Such flexible healthcare
models, that can be organised in response to operational
constraints and patient needs, may lead to contextu-
ally sensitive and optimal patient care that is safe, effec-
tive, person-centred, timely, efficient and equitable.”’™*
Although we did not collect data on patient costs, since
centralised models were associated with longer hospital
stays and travel distances, as well as fewer participants
receiving an income, it is likely that patient costs were
higher with centralised models. Fewer participants not
receiving income fall into the line and dot patterns, which
could point to these people with MDR/RR-TB being able
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to keep on with their employment and livelihoods. The
elimination of catastrophic costs to families affected by
TB is one of the key pillars of the End-TB strategy.”

Care integration, and models that aim to overcome
fragmentation between providers have been identified as
important.”® Ideally, a bio-psychosocial systems approach
should be used, where the primary focus of healthcare is
the client in the context of their family”” and where adult
and paediatric services are provided together in a single
setting.”® Reviews of family-centred care models in HIV
care, indicate excellent adherence, retention in care and
low mortality and/or loss to follow-up in both adult and
child services.”” Since HIV care in South Africa is highly
decentralised, HIV status did not appear to affect the
degree of decentralisation for people with MDR/RR-TB,
even for people living with HIV who had low CD4 values.
The dot model, where services are provided closest to the
community is likely to be most family centred, but may
be less ideal where home social circumstances are diffi-
cult, or where people with MDR/RR-TB require highly
specialised care.”® In the latter circumstances, models,
such as triangle, which are intrinsically more flexible, and
responsive to changing patient needs, while containing a
mix of care expertise, levels and disciplines may be more
appropriate.

Societal features, such as urbanisation, may have driven
the emergence of certain models. However, we found
no clear association between care patterns and epide-
miological features of districts. For example, the most
decentralised patterns (line and dot) were seen both in
highly urbanised districts with large numbers of cases as
well as in sparsely populated rural areas. These models
appeared to be responses to differing pressures—the
need to commence large numbers of people with MDR/
RR-TB on treatment in urban areas, and the need to
deliver care closer to people with MDR/RR-TB in remote
areas. In rural districts in the EC and KZN, where several
of the more decentralised models were available, these
appeared to be driven by clinician champions, as we
have previously described.” In the WC, the pre-existing
strength of the primary healthcare system may have facili-
tated the preponderance of line and dot models.

The WHO annual TB report card on South Africa
cautions that reported numbers of people diagnosed and
commenced on TB treatment in 2020 had fallen by 25%
compared with the same period in 2019 and that gains
in the TB programme made over the past decade could
be reversed by the COVID-19 pandemic.”” Countries have
been encouraged to mitigate COVID-19-related impacts
on MDR/RR-TB services by expanding use of digital
technologies for remote advice and support, improving
community connectivity,” reducing the need for visits to
healthcare facilities, encouraging home-based treatment
and increasing use of strategies for facilitating patient
drug supply. Lessons from the COVID-19 pandemic
may offer lessons for organisation of MDR/RR-TB care
delivery, in particular consideration of opportunities to
improve connectivity to enhance decentralised care. We

identified several examples where either telemedicine
had been used, in line or dot models or physicians trav-
elled to enable peripheral facilities to initiate and care
for newly-diagnosed or more people with complex illness.
In some instances, medication prescriptions or clinical
records travelled in place of people with MDR/RR-TB.
However, these adaptations were not a formal system
response but rather an example of local adaptation, often
with staff using their own professional networks, personal
devices and internet connectivity for communication.?
Description of patient movement patterns, critical
appraisal of reasons for patient movement and identifi-
cation of which travel might be avoided through other
equally effective means, such as virtual consultations, may
be a useful exercise for diseases that are complex, rare or
require specialised care.” %

Our study was undertaken prior to the widespread
implementation of 6-month, all oral regimens for MDR/
RR-TB (bedaquiline, pretomanid, linezolid and moxiflox-
acin), which may affect decentralisation models further.
It is possible that these relatively simpler regimens may
facilitate further decentralisation. However, this is coun-
tered by the need for ECG monitoring for cardiotoxicity,
together with the need to provide ongoing training and
mentorship to the staff involved. We observed that drug
stockouts were a problem at decentralised sites—this may
be a particular issue for more costly new drugs, due to
concerns around shelf-life and wastage.

A limitation of our study is that it is not possible to
clearly differentiate to what degree patient needs versus
health system organisation and resources determined
individual care pathways, but both are likely to have
played a role. The substantial differences in care organi-
sation, regardless of patient needs, reflect that there were
multiple factors that were likely to determine care organ-
isation. The sample size limited our ability to adequately
assess care quality indicators, and so are unable to deter-
mine whether particular organisational models were asso-
ciated with favourable patient outcomes. Further, we did
not interview people with MDR/RR-TB, and so cannot
draw conclusions about patient preferences. People with
MDR/RR-TB who did not link to care, who died shortly
after linking to care and those linking through the private
sector were not included in this study. Since the entry
point to the study was a microbiological diagnosis, we are
unable to quantify the effect of decentralised manage-
ment on diagnostic delay. We were unable to determine
changes to the degree of decentralisation and evolution
of movement patterns during the study period.

In this analysis, we also did not specifically interrogate
the reasons for the emergence of the different organisa-
tional models. Models of care are often based on what was
in place historically, and over time become less respon-
sive to the changing needs of the person with MDR/
RR-TB and to health system constraints.”* Models of care
are also often developed to bridge service delivery gaps
rather than as a planned strategic response to an identi-
fied local need.” ®® The development of models of care
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. . . 67 68 :
is commonly an iterative process, shaped by socio-

political, economic, cultural, environmental and legal
. 69 70
drivers.

CONCLUSION

With the challenge of striving towards the WHO targets
of zero deaths, disease and suffering due to TB by 2035,
stronger and more flexible health systems for decentral-
ising patient management of MDR/RR-TB will be required
to accommodate varying treatment needs. Indeed, a key
finding of our study is that flexible models for offering
decentralised care have emerged in different settings, in
response to differing patient needs. The study of patient
care pathways is a useful approach to providing a health
systems typology of the ways in which care is organised
for complex conditions. Having more clearly defined and
articulated models of care may assist policy planners and
implementers to identify which organisational models
are most responsive to patient needs, quality indicators
and system constraints. Increased use of digital technol-
ogies should be explored to democratise specialised and
individualised care for MDR/RR-TB and other complex
illnesses.
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