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Although Canada has one of the lowest tuberculosis incidence rates in the world,
certain groups are disproportionately affected, including foreign born people from high
incidence countries. The Winnipeg Regional Health Authority has initiated a process
to decentralize latent tuberculosis infection (LTBI) management at primary care clinics
in Winnipeg. One of these clinics is BridgeCare Clinic which provides services to
government-assisted refugees. The present study describes the BridgeCare Clinic
LTBI program and reviews program outcomes from January 2015 to October 2016.
Refugees at BridgeCare Clinic receive comprehensive care, including LTBI screening
and treatment. The LTBI program is managed by physicians, nurse practitioners, and
primary care nurses under a patient-centered model of care. An accessible interpretation
service, education to clients, and laboratory sampling at the clinic with free IGRA testing
are important components of the program. Anonymized data on client outcomes were
statistically analyzed and qualitative interviews were conducted with senior staff. During
the study period, 274 IGRA tests were ordered with 158 negative results (57.7%) and
101 positive results (36.9%). Of 45 clients eligible (from January to December 2015)
for LTBI treatment, 11 (24.4%) declined to receive treatment and 34 (75.6%) started
treatment. Twenty-seven (79.4%) clients completed treatment, 3 (8.8%) clients moved
out of province, and 4 (11.8%) did not complete treatment. The most recent World Health
Organization strategy for tuberculosis control calls for integrated, patient-centered care
and prevention. Aligned with these WHO recommendations, our experience suggests
that LTBI care and treatment can be delivered effectively in a primary care setting using
an integrated patient-centered approach.
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INTRODUCTION

Program Information Network (8) across all sites. To follow
up on these promising findings and to understand contributing
factors better, we conducted an evaluation of patient uptake
and outcomes of integrated LTBI screening and treatment at
BridgeCare Clinic from January 2015 to October 2016.

Although Canada has one of the lowest tuberculosis (TB)
incidence rates in the world, certain groups are
disproportionately affected, including foreign born people
from high TB incidence countries (1). In 2016, TB among the
foreign-born population accounted for 70% of reported cases
(incidence rate of 15.2 per 100,000 population) in Canada,
despite foreign-born residents representing only 22% of the total
population (1). Persons from high prevalence regions of Africa
and South East Asia had the highest rates, 45.1 and 34.9 per
100,000 population, respectively. The two countries of origin
that accounted for the most cases were India (n = 257, 21.2% of
all foreign-born cases), and the Philippines (n = 252, 20.8% of all
foreign-born cases) (1).
Contrary to national figures, the foreign-born population
accounted for only 33.8% of cases in the province of Manitoba, as
Indigenous persons accounted for 61.7% of the cases (incidence
rates were 30.8 and 53.9 per 100,000 population, respectively).
Among foreign-born cases, the most frequent place of origin was
the Western Pacific Region, with 38 of 68 cases (55.9%) (1).
A key strategy to control TB is screening and treatment
for latent tuberculosis infection (LTBI). In accordance with
the Canadian Tuberculosis Standards, LTBI treatment is selfadministered isoniazid (INH), taken daily for 9 months (9INH)
(2). Most LTBI programs strive to achieve treatment acceptance
and completion rates of at least 80% (2). However, there are
challenges to achieving these goals, including but not limited to,
linguistic, cultural, socio-economic and health services barriers to
providing adequate TB care (3), and to helping patients complete
treatment. The World Health Organization (WHO) promotes TB
care that is integrated with primary care (4). Various models of
integrated primary and specialist care have been tried to optimize
LTBI management, however no single approach has been found
to be most effective in achieving better outcomes (5).
The Winnipeg Regional Health Authority (WRHA)
(Winnipeg is the capital and largest city in the province
of Manitoba) is moving toward integrated care, gradually
decentralizing certain TB services since 2006. Complex LTBI
cases continue to be assessed by a specialist at the Health Sciences
Center teaching hospital. For clients without complicating
medical conditions or drug interactions contraindicating INH,
LTBI treatment is distributed among select primary care clinics
in Winnipeg.
BridgeCare Clinic, a primary healthcare facility for new
refugees, is one of these clinics (6). BridgeCare Clinic opened in
2010 to provide comprehensive primary care for governmentassisted refugees during their first year in Winnipeg. It serves
∼ 500 refugee clients every year. Clients can be assisted by
a trained interpreter, and an outreach worker is available
to provide information regarding health systems in Canada.
A provincial population-based analysis on LTBI treatment
completion outcomes in Manitoba (2012 to 2014) indicated
that Winnipeg’s LTBI primary care sites (including BridgeCare
Clinic), were at least as successful as specialist clinics in achieving
good treatment outcomes (>75% completion rates) (7). The
analysis was based on aggregate data from Manitoba’s Drug
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METHODS
A mixed-methods approach was used for this program
evaluation (9).
De-identified data from January 2015 to October 2016 were
analyzed, including basic demographic information, numbers
of clients screened with QuantiFERON R -TB Gold Interferon
Gamma Release Assay (IGRA), and numbers receiving LTBI
treatment. Global IGRA test result proportions were calculated,
and bivariate analyses were conducted by sex, country of birth,
and mean age. Country of birth was categorized to one of
six WHO regions (10). Student’s t-tests were used to compare
quantitative variables, and Chi-Squared tests were used to
compare qualitative variables, using 95% confidence.
Only IGRA test positive results from 2015 were included
in the analysis of treatment completion (in order to allow for
assessment of treatment completion), which was defined as
receiving greater than or equal to 80% of INH doses within a
12-month period.
LTBI care cascades can help identify steps where losses
of diagnosis and treatment occur for a particular population
(11). To further support the analysis of LTBI care and
treatment outcomes at BridgeCare Clinic, an LTBI care cascade
for refugees in Manitoba was characterized. The refugee
newcomer population to Manitoba during 2015 was used as the
reference population, followed by government assisted refugees
in Manitoba, and BridgeCare Clinic LTBI program data during
the same year.
Descriptive data were gathered from document reviews and
five semi-structured interviews with BridgeCare Clinic and
WRHA staff. Using a standard script of questions, participants
were asked their professional opinions about factors that
facilitated or prevented patients completing treatment.
Interviews were conducted in person, and participants’
comments were recorded by the principal researcher by hand.
Participants were able to review the notes before their inclusion
in this analysis.
The facilitators and barriers for LTBI care identified at
BridgeCare Clinic through interviews were categorized according
to the five levels of the social ecological model (SEM) proposed
by McLeroy et al. (12) and updated by Kumar et al. (13) and
McClarty et al. (14). The social ecological model arose in the
context of health promotion, in an attempt to understand how
health is influenced not only by human behavior but also by
environment and social structures (12).
As this program evaluation was done with the primary
objective of supporting quality improvement for the WRHA TB
program, and included a retrospective analysis of de-identified
administrative data, patient consent was not required. The
evaluation was conducted in accordance with the Tri Council
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age of clients with a positive IGRA test, by 2.9 years (32.5 years,
SD: 8.9) (difference 2.9, 95% CI 0.682—5.118, p = 0.005). There
was no significant difference between proportions of male and
female clients with a negative IGRA test result and those with a
positive result.
Clients receiving an IGRA test during the study period were
from 23 different countries. Of the 101 clients with IGRA
positive results, 89 (88.1%) came from an African country and
four countries accounted for 60.2% of clients: the Democratic
Republic of the Congo (30.3%), Eritrea (17.5%), Burundi (6.2%),
and Liberia (6.2%). Positive IGRA test result proportions in
clients from the Eastern Mediterranean, the next largest group
of test positives, was 16.5% lower than the proportion from
African clients (difference −0.165, CI 95% −0.332—0.003,
p = 0.038) (Table 2).
From January to December 2015, 159 IGRA tests were
ordered, and 59 (33%) were positive (Table 3). Of 45 clients
eligible for LTBI treatment, 11 (24.4%) declined treatment,
and 34 (75.6%) started treatment. Twenty-seven (79.4%) clients
completed treatment, 3 (8.8%) clients moved out of province,
and 4 (11.8%) did not complete treatment. Of 28 women with
IGRA positive results, 12 (42.9%) started treatment; this was
significantly lower than the proportion of men that started
treatment: 22 out of 31 (71%) (difference −0.281, CI 95% −0.524
to −0.038, p = 0.015).
Among all refugees in Manitoba, major losses occur in
the group of non-government-assisted (privately sponsored)
refugees (Figure 1). Another large loss occurs between those
initially assessed and those tested for LTBI. Individuals were
not screened after initial assessment because they did not come
from a high TB risk country; another large portion of this group
includes foreign-born children, most of whom are currently not
screened for LTBI in Manitoba.

Policy Statement: Ethical Conduct for Research Involving
Humans, Article 2.5, and all interview data were anonymized;
therefore no ethics review for the staff interviews was required
for this evaluation (15).

RESULTS AND ANALYSIS
LTBI Screening and Treatment at
BridgeCare Clinic
During 2015, Manitoba received 1,767 refugees, with most (97%)
moving to Winnipeg. Only a subset of these was classified as
government-assisted refugees (694, 39.2%). While the majority of
government-assisted refugees receive health care at BridgeCare
Clinic, those who are French speaking receive health care at
a clinic where Interferon Gamma Release Assay (IGRA) was
not available.
BridgeCare Clinic has offered LTBI screening and treatment
to refugees since 2014, following the Canadian Tuberculosis
Standards (2), as part of the primary care provided. Clients have
access to basic health screening within 2 weeks of their arrival to
Canada. The clinic’s primary care nurse (PCN) receives referrals
from local settlement agencies. Women and men between 18 and
49 years of age from a TB endemic country, defined as a country
experiencing more than 30 cases of TB per 100,000 people every
year (2), are eligible for LTBI screening with IGRA as part of
their intake. BridgeCare Clinic did not have sufficient resources
to screen children or adults outside of this age range for LTBI.
From January 2015 to October 2016 1010 refugees were seen at
BridgeCare Clinic.
During a follow-up visit with a physician or nurse practitioner
2 weeks later, clients received a complete physical examination
and a review of the blood test results. The provider informed
the client if the IGRA test was positive, and discussed LTBI care.
A chest X-ray was ordered to rule out active TB. Clients with
no evidence of active disease were eligible for LTBI treatment;
daily self-administered INH and pyridoxine treatment for nine
months was offered. Clients were followed monthly, with active
follow-up for those who missed appointments. An alanine
aminotransferase (ALT) test was performed monthly during the
treatment course if the client was older than 35 years, to monitor
side effects. If the client was younger than 35 years, the ALT was
performed only if hepatotoxicity was suspected.
Education on LTBI is an important part of care at BridgeCare,
and takes place at different stages, with written information
provided in clients’ own languages. Education sessions include
information about TB in general, what LTBI is and what it
means to have tested positive for LTBI, its treatment, and possible
adverse events. The consequences of not treating LTBI were also
discussed with clients and their families.

Facilitators and Barriers of LTBI Outcomes
at BridgeCare Clinic
Interview responses from staff at BridgeCare Clinic were
categorized according to the five levels of the social ecological
model (Table 4) (12, 14):
1. the intrapersonal, characteristics of the individual (e.g.,
knowledge, behavior, self-concept, etc.);
2. the interpersonal, social networks and social support systems
(e.g., family, work group, and friendship networks);
3. the institutional, includes social institutions, such as health
care organizations;
4. the
socio-cultural/community,
relationships
among
organizations, institutions, and also cultural norms; and
5. the structural—policies at all levels

Screening, Treatment and Outcomes
Intrapersonal Level Factors

No clients with active TB are included in our dataset. As part
of the LTBI screening program, 274 IGRA tests were ordered
between January 2015 and October 2016. IGRA results were
negative in 158 clients (57.7%) and positive in 101 (36.9%)
(Table 1). The mean age of clients with a negative IGRA test
result (29.6 years, SD: 8.8) was significantly lower than the mean
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Two factors at the intrapersonal level were identified by staff
as associated with good LTBI treatment. Firstly, few clients
reported gastrointestinal intolerance, a common side effect of
INH. Adherence to INH is more likely if this relatively mild side
effect is not present (16). Secondly, alcohol dependence, which
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TABLE 1 | IGRA test results in adult refugees from January 2015 to October 2016 at BridgeCare Clinic.
IGRA test result

n = 274, n (%)

Sex, n (%)
Male

Age in years, mean (SD)
Female

No data

Deleted or referred

2 (0.7)

1 (50.0)

1 (50.0)

0

28.0 (1.4)

Canceled

5 (1.8)

1 (20.0)

3 (60.0)

1 (20.0)

34.0 (10.6)

Pending

6 (2.2)

4 (66.7)

2 (33.3)

0

31.5 (11.3)

Unable to be processed

1 (0.4)

0

1 (100.0)

0

22.0

Indeterminate

1 (0.4)

1 (100.0)

0

0

36.0

Negative

158 (57.7)

71 (44.9)

87 (55.1)

0

29.6 (8.8)

Positive

101 (36.9)

45 (44.6)

56 (55.4)

0

32.5 (8.9)

Overall

274 (100.0)

123 (44.9)

150 (54.7)

1 (0.4)

30.8 (9.0)

IGRA, interferon gamma release assay.

TABLE 2 | IGRA test results from adult refugees at BridgeCare Clinic, by WHO
regions according to the country of birth, January 2015–October 2016.
WHO regions (country of birth)

IGRA test result

Africa

TABLE 3 | Sex, WHO region of the country of birth, and LTBI treatment outcome
of adult refugees with IGRA test positive January to December 2015 at
BridgeCare Clinic.

n = 274

%

Negative

121

54.5

Positive

89

40.1

Age

Age in years, mean (SD)

Sex

Characteristic

Indeterminate

1

0.5

Unable to be processed

1

0.5

Pending

Eastern Mediterranean

South-East Asia

Unknown

6

WHO regions
(country of birth)

2.7

Deleted or referred

2

0.9

Canceled

2

0.9
Treatment eligibility

n = 59

%

Male

31

52.5

Female

28

47.5

Africa

49

83.1

Eastern Mediterranean

6

10.2

South-East Asia

4

6.8

Not a candidate*

9

15.3

31.9 (8.8)

Subtotal

222

81.0

Negative

22

73.3

Moved out of province

5

8.5

23.3

Eligible

45

76.3

Positive

7

Canceled

1

3.3

Subtotal

30

10.9

Negative

13

65.0

Positive

5

25.0

Canceled

2

Subtotal

20

7.3

Negative

2

100.0

Treatment
Declined treatment
acceptance (n = 45) Started treatment
Treatment
completion (n = 34)

10.0

Mean (SD)

11

24.4

34

75.6

Completed treatment

27

79.4

Moved out of the province

3

8.8

Did not complete treatment

4

11.8

WHO, World Health Organization; LTBI, latent tuberculosis infection; IGRA, interferon
gamma release assay; SD, standard deviation.
*Reasons included pregnancy, other medical issues, and unspecified.

IGRA, interferon gamma release assay; WHO, World Health Organization.

(2). For this reason INH treatment is discussed with women
during pregnancy at BridgeCare Clinic but LTBI treatment is
deferred until 3 months postpartum (2). For those planning to
get pregnant, staff discuss LTBI treatment and the woman decides
whether to start her treatment or not. Contraception is offered to
all women to avoid pregnancy during treatment. If a woman does
not wish to use contraception, treatment may be delayed.
Staff commented that it can be very challenging to establish if
clients have received active TB treatment in the past, as in some
cases the history is unknown. A person who received TB treatment
in the past may have a positive immune test for M. tuberculosis
infection, without currently having LTBI. These clients should
not be treated for LTBI (2). At BridgeCare, clients are asked
about their histories in the first assessment by the primary
care nurse, during the physical evaluation by the physician or
nurse practitioner, and thirdly during the appointment to start
LTBI treatment.

can affect liver toxicity and treatment adherence (17, 18), has
been rare among the refugees seen at BridgeCare Clinic (19).
There were a number of intrapersonal level factors noted
by staff that hindered LTBI outcomes. In the experience of
BridgeCare Clinic staff, younger clients find it more difficult to
understand the need for medication when they feel well. Often,
they do not want to miss classes or alter their school schedules for
appointments. Nurses at BridgeCare Clinic try to accommodate
their schedules by providing them with appointments late in the
day. In some cases clients at BridgeCare Clinic may not know their
own age, which has implications on their eligibility criteria for
LTBI screening.
Other factors which are also age-related include pregnancy and
family planning. Although INH can be taken during pregnancy
(2), there is concern of side effects to the fetus and hepatotoxicity
to the woman, mainly during the first three months postpartum

Frontiers in Public Health | www.frontiersin.org
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FIGURE 1 | Losses in the cascade of latent tuberculosis infection care in refugee clients at BridgeCare Clinic with positive IGRA and eligible for treatment.

Interpersonal Level Factors

Concern about side effects can be another barrier for
treatment acceptance. Although there are some side effects
related to LTBI treatment, staff commented that the concern
among clients is often disproportionate to the documented
risk. The nine month course of INH is perceived to be a long
treatment period for some clients and is a barrier to treatment
acceptance and completion. During the evaluation period there
were discussions at BridgeCare Clinic about the possibility
of offering alternative shorter-course treatments (e.g., four
months of rifampin).
Even with the interpreter service, language still can be
an issue. For some languages it is very difficult to find an
interpreter, which can affect communication with the client.
There is also a wide spectrum of literacy among BridgeCare
Clinic clients. When health literacy is low, it is more difficult
for staff to explain important health concepts such as the
meaning of LTBI, and the difference between LTBI and
active disease.

Frontiers in Public Health | www.frontiersin.org

At an interpersonal level, the relationships established between
health care providers and clients over many visits for various
purposes, including physical examinations and vaccine catch up
were seen by staff as a strong facilitator for good treatment
outcomes. Our analysis found no interpersonal level barriers to
treatment from interview data.

Institutional Level Factors
The integrated care provided at BridgeCare was considered
by staff to have facilitated LTBI treatments in a number
of ways at the institutional level. Clients receive health
education from both physicians and nurses, and written
information is also provided, so that information is
consistently reinforced. Health education can help increase
treatment adherence. Additionally, BridgeCare Clinic had
interpreter services available in many languages for clients,
facilitating communication.
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TABLE 4 | Facilitators and barriers to successful LTBI treatment completion for 2015–2016, identified in interviews with staff at BridgeCare Clinic.
Social economic model level (12, 14)

Facilitators

Barriers

Intrapersonal

Absence of side effects with first line treatment
The low prevalence of alcohol dependence/issues among
refugee populations

Younger age of some clients
Pregnancy and family planning
Unknown age
Unknown medical history
Language barriers
Low literacy levels
Concern regarding side effects
Long duration of treatment

Interpersonal

Strong relationships with clients

Institutional

A significant focus on client health education
Nurses in central program management roles
Clients assigned to a regular primary care physician
Accessible and well utilized interpreter service
Multipurpose contacts with clients
A patient-centered approach to care
Improved efficiency and accessibility of laboratory services

Lab services availability
Staff and resources limitations Communications across
facilities and between providers

Socio-cultural/community

Increased likelihood of refugees having personal experience
with active TB patients and fearing disease consequences

Lack of familiarity with prophylactic/preventive medicine

Structural/Policy

The availability and accessibility of IGRA testing
Comprehensive health care coverage for refugees (during first
year in Canada)
Region-wide clinical rounds specific to LTBI

Temporary nature of clinic services
Lack of material incentives for treatment completion
Limited staff and resources

children for LTBI. In 2016, the budget was increased to serve
approximately 650 clients per year, but the greater number of
refugees arriving to the province means staff time and resources
are still stretched. Resource limitations have also prohibited the
inclusion of services such as screening for children as mentioned
and dedicated LTBI program follow-up calls.
Additionally, communication across facilities and between
providers creates challenges. Pre-immigration chest X-ray results
are not available for BridgeCare Clinic staff. In the case that a
person has an abnormal pre-immigration chest X-ray (except
those consistent with active TB) a respirologist at a tertiary
care hospital receives a letter from the Public Health Agency
of Canada, and a similar letter is given to the assessed person.
Communication gaps or errors can occur when another provider
or the person with the abnormal chest X-ray result do not inform
BridgeCare Clinic staff of this development. This may result in a
duplication of services.

The program is strongly influenced by nursing care models
which tend to emphasize a holistic approach to disease,
and focus on the changing needs and situation of each
individual patient. At the same time, clients are assigned a
regular primary care physician, involved in other screening
and health services. According to the staff interviewed, this
facilitates better LTBI treatment completion outcomes than
systems where clients receive partial and ephemeral care
from multiple health care providers (20–22). Having multipurpose contacts with clients provides the opportunity to
enhance LTBI education, alleviate concerns, and improve
treatment adherence.
On-site laboratory sampling was opened in January 2016 in
BridgeCare Clinic. Integration of the lab enables a “One Stop
Shop” approach, and was seen by staff as leading to fewer
canceled or rescheduled IGRA tests. Despite improvements in
laboratory services accessibility, there are still limits to the days
and times when blood sampling for IGRA tests can occur. This is
primarily due to the availability of the referral lab and technical
issues inherent to the test.
In all, the staff at BridgeCare Clinic actively follow a patientcentered approach to care. They try to establish good relationships
with clients by taking into account their personal needs. This
includes access to interpreter services, the provision of health
education, and the provision of primary health care to clients’
families, which stimulates family involvement.
As a comprehensive refugee clinic, resource limitations are
always an issue. The availability of staff to respond in a
timely manner to patient needs is related to the number of
government-assisted refugees regularly arriving in Winnipeg.
Initially, the number of staff at BridgeCare Clinic was sufficient
to serve approximately 500 people each year, without screening

Frontiers in Public Health | www.frontiersin.org

Socio-Cultural/Community Level Factors
At the socio-cultural/community level, staff commented on the
likelihood that refugees know people with active TB, and have
witnessed some of the suffering caused by the disease, including
death. According to the staff interviewed, these experiences
contribute to clients’ fear of the disease and their willingness to
start and complete treatment. On the other hand, the concept
of taking medication for the purpose of prevention is not a
familiar one among many refugee clients at BridgeCare Clinic,
and was seen as a barrier at the this level. This unfamiliarity with
prophylactic or preventive medication can affect LTBI acceptance
rates, as clients may not understand why they should take
medication when they do not feel sick.
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Structural/Policy Level Factors

The LTBI program at BridgeCare Clinic is an integrated
program managed mainly by primary care practitioners,
part of their patient-centered care informed by nursing
models. Integrating LTBI care with primary care can facilitate
multipurpose contacts with a client and help develop strong
relationships between the client and health care provider.
Staff from the clinic actively reach out to clients instead of
waiting for clients to contact them. The staff feel that the
interpretation service contributes to a more culturally safe
approach and improves communication between providers and
clients. Client education also plays a very important role.
Finally, the availability of laboratory sampling at the clinic, free
IGRA testing, and efficient lab systems have contributed to
treatment success.
The most recent WHO strategy for TB control, The
End TB Strategy, calls for integrated, patient-centered care
and prevention in TB programming (4). WHO suggests
that National Tuberculosis Programs incorporate social
supports into clinical care and that treatment should
include social protection measures, nutritional support,
and decentralized TB care. These recommendations align with
the WRHA’s move to more decentralized care for TB, and the
patient-centered model at BridgeCare Clinic which provides
interpreter services, and integrated medical care for individuals
and families.
There were some barriers to successful LTBI treatment and
care for refugees at BridgeCare Clinic, many of which are
identified in the Guidance for Tuberculosis Prevention and
Control Programs in Canada (3). These include linguistic,
cultural, socio-economic and health service gaps. While resource
limitations can be seen as a challenge in any health program,
recent increases in refugee arrivals to Manitoba have made
dedicated staff time for LTBI management and lab accessibility
for LTBI screening scarcer.
Other studies on treatment outcomes seen in comparable
TB care settings and systems produced mixed findings. While
many studies produced evidence in support of program
decentralization and the integration of TB management with
primary care for priority populations (27–30), a number of other
investigations found poorer treatment outcomes from integrated
models of care (31–33). Authors attributed poor outcomes to
factors that may have been specific to the particular centers
being studied (e.g., personnel issues), but further research is
required to assess what types of conditions facilitate success
and what conditions produce challenges when integrating TB
management with primary care. This study begins to address
these questions.
LTBI treatment aims to reduce the risk of progressing to
active TB, however according to previous studies the estimated
number needed to treat to prevent one case of LTBI from
progressing to active tuberculosis would range from 111 to 314
(depending on the patient’s risk for progression) (34), suggesting
that the number that complete therapy through the program
provided at BridgeCare Clinic may have limited impact on
its own.
The treatment cascade illustrates that there is no information
available regarding LTBI screening and treatment for ∼ 60%

BridgeCare Clinic staff noted three factors at the
Structural/Policy level that facilitated LTBI treatment.
Government-assisted refugees can receive comprehensive
health care at BridgeCare Clinic during their first year in
Canada at no cost. This includes basic screening, outreach
worker supports, and vaccine catch up, among others. The
availability and accessibility of IGRA testing is provided in-kind
by Cadham Provincial Laboratory. According to the literature,
IGRA performs better than TST among certain populations like
refugees (23). Advantages to IGRA include: the need for only
one visit for blood sampling, with a significantly wider period
of time for sampling during the week (rather than two visits
for a TST application and reading, with limited time and days
for sampling); IGRA testing has higher specificity, especially
in individuals previously vaccinated with BCG (increased
likelihood in refugee populations); IGRA test interpretation is
systematic and does not involve as many subjective steps as TST.
Staff at BridgeCare Clinic found IGRA to be more convenient,
effective, and easier to interpret than TST. Thirdly, the WRHA
hosts monthly rounds on integrated LTBI care to support clinician
decision making, communication and application of guidelines.
They also present opportunities for discussions on improving
the client care system. BridgeCare Clinic staff regularly attend
these meetings and have the opportunity to discuss challenging
LTBI cases with colleagues and experts, as well as to be updated
on emerging research and practices
Health care for refugees at BridgeCare Clinic ends after the
first year of arrival to Canada. At that time, clients are referred
to a different primary care clinic for their health care needs.
This temporary care presents some challenges to clients trying
to complete the LTBI screening and treatment before they move
to another clinic and potentially compromise their continuity of
care (especially with a nine month INH regimen). Additionally,
staff cited a lack of incentives as hindering care completion.
Evidence indicates that the provision of incentives to individuals
requiring treatment for active TB or LTBI, such as foods, money,
celebrations, etc., enhances treatment acceptance and completion
rates (24–26). There are not sufficient resources to support
this kind of strategy at BridgeCare Clinic. Staff and resource
limitations can be a challenge at the structural/policy level in
addition to the institutional level.

DISCUSSION
Our evaluation found a treatment acceptance rate of ∼ 76% and
completion rate between 79 and 88% (upper estimate based on
successful completion by those out of province). These estimates
compare favorably to those found by Manitoba Health, Seniors,
and Active Living, indicating promising treatment completion
outcomes at primary care sites for non-complex LTBI care
(including BridgeCare Clinic) (7). In comparison, a systematic
review published in 2008 on adherence to LTBI treatment in the
US and Canada describes completion rates among the foreignborn populations ranging from 22% (in a study of pregnant
women) to 90%, depending on study size and population (5).
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DATA AVAILABILITY

of refugees arriving in Manitoba. It is also widely recognized
that children, especially those under 5 years of age, have
a higher risk of progressing from infection to active TB.
However, BridgeCare Clinic does not have capacity to screen
children for LTBI, nor non-government sponsored refugees.
Even with good treatment acceptance and completion rates
(around 80%), there is still a large proportion of losses for
treatment initiation. These losses include moving from the
province, fear of side effects especially by pregnant women
and women planning to be pregnant, among others. Another
proportion of losses occurs because treatment is not completed.
Movement from the province, and factors such as the presence
of side effects contribute to these losses; mis-conceptions about
LTBI treatment may also explain some of the losses to the
treatment cascade.
Descriptions of facilitators and barriers of LTBI outcomes
at BridgeCare Clinic were gathered during the interviews with
staff. Our study is limited by not having evidence from client
interviews about their own perceptions of what enables or
hinders their LTBI treatment.
Improving availability of free LTBI screening using IGRA for
all refugees (not only government-assisted refugees), including
children, will help to achieve improved population level
outcomes among those with LTBI and will also improve
reductions of the LTBI reservoir in foreign born persons
in Manitoba. Although the findings of this study support
the success of decentralizing TB services, it is critical that
ongoing monitoring and evaluation continues to ensure that
success of LTBI treatment completion is maintained over
time. Since this program evaluation, BridgeCare Clinic has
switched to almost exclusive use of rifampin over four months
or rifapentine/isoniazid once weekly over three months, a
development that warrants further program evaluation.
A decentralized/primary care integrated approach can
be effective, as demonstrated here. Aligned with WHO
recommendations, our experience suggests that LTBI care and
treatment can be delivered effectively in the primary care setting
using an integrated, patient-centered approach.

The datasets for this manuscript are not publicly available
because data were from BridgeCare Clinic in Winnipeg and are
not part of any public datasets. Requests to access the datasets
should be directed to pplourde@wrha.mb.ca.
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