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Introduction 
 
This case study, conducted by the National Collaborating Centre for Infectious Diseases 
(NCCID) in partnership with the Winnipeg Regional Health Authority Integrated Tuberculosis 
Services (WRHA-ITBS) and BridgeCare Clinic, presents an in-depth review and analysis of 
the model of latent tuberculosis infection (LTBI) management and promising treatment 
completion outcomes at BridgeCare Clinic in Winnipeg, Canada.  
 
NCCID is one of six National Collaborating Centres (NCCs) funded by the Public Health 
Agency of Canada to facilitate the use of evidence and emerging research in Canadian public 
health practice, programs and policy. As part of its commitment to eliminating tuberculosis in 
Canada, NCCID has partnered with the WRHA and other health bodies across Canada to share 
and exchange knowledge on innovative and promising approaches in tuberculosis (TB) 
prevention and care. 
 
In this report we review the BridgeCare Clinic model of integrated TB services for 
government-assisted refugees as an approach to improve LTBI management outcomes in 
priority populations. 
 
Activities involved in this case study included: a review of literature on TB treatment 
completion outcomes amongst comparable models and systems of TB care; several in-depth 
consultations and interviews with clinic and TB program staff; and an analysis of TB program 
data at BridgeCare Clinic.  
 
In the first part of this report, we describe the organization of TB services in Manitoba and 
present an overview of TB epidemiology, highlighting the importance of LTBI treatment 
among foreign born populations. This is followed by a description of case study activities and 
methods and a presentation of results from our literature search, in-person interviews and data 
analysis. At the end we discuss the findings and present some considerations for continued TB 
management among refugees in Winnipeg. 
 
 

TB Care in Manitoba 
 
In Manitoba, TB management is distributed amongst the five Regional Health Authorities 
(RHA) in Manitoba (1). The WRHA, as a Regional Health Authority, is responsible for 
providing health care to people living in the city of Winnipeg, and the surrounding rural 
municipalities of East and West St. Paul and the town of Churchill in northern Manitoba. The 
WRHA also provides health care support and specialty referral services to Manitobans who 
live outside of the areas described above, as well as residents of northwestern Ontario and 
Nunavut who require the services and expertise available within the Region (2). 
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Until 2006, TB services in Manitoba were delivered within a centralized system; responsibility 
for the TB program rested at the provincial level, with only a single provider for TB care in the 
province. However, in 2006 a gradual decentralization of services began, with the transference 
of responsibility for the TB program to RHAs and the provision of TB services in more than 
one facility. Currently, ITBS is the organizational structure which facilitates and delivers 
quality TB screening and care to people throughout Winnipeg and provides consultative 
support to other RHA’s in Manitoba (3). 
 
At present, Non-Complex LTBI assessment and management is provided at three primary care 
sites in Winnipeg, under two different service models. These include the Primary Care 
Specialty model at Klinic and Access Downtown, and the BridgeCare Clinic model, which 
offers comprehensive health care to newly arrived, government-assisted refugees (4). 
BridgeCare Clinic opened in November 2010 and has offered LTBI screening and treatment 
since 2014 under the decentralized intersectoral model for TB services recently established by 
the WRHA.  
 
Preliminary findings from Manitoba Health, Seniors and Active Living on this new model of 
urban TB care have been encouraging (5), providing the impetus to conduct a more in-depth 
analysis. In particular, a new pre-release report described positive outcomes in a population 
based analysis on LTBI treatment completion outcomes in Winnipeg from 2012 to 2014. 
Investigators used the provincial Drug Program Information Network (DPIN) database to 
describe the demographic and geographical distribution of individuals receiving LTBI 
treatment, as well as evaluate LTBI treatment completion rates in Winnipeg. The results 
indicated that, “Key LTBI primary care sites” (Klinic, Access Downtown and BridgeCare 
Clinic), were at least as successful as chest specialists at achieving good treatment outcomes 
(>75% completion rates) (5). However, as these findings were based on aggregated data across 
clinics and proxy measures for treatment completion (prescription dispensing records), further 
research to explore heterogeneity in outcomes is warranted.  
 
In this case study, we compared the findings from Manitoba Health, Seniors and Active Living 
to those found by others studying treatment completion outcomes within comparable models 
and systems of TB care. As well, we examined treatment completion outcomes at BridgeCare 
Clinic using clinic and program-level data from January 2015 to October 2016.  
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1. Epidemiology of Tuberculosis in Canada and Manitoba 
 

1.1. Canada 
 
 
Canada has one of the lowest TB rates in the world (6) and rates of new TB cases have been 
declining overall. However, there are significant disparities in certain population groups and 
geographic regions, as foreign born and Indigenous men and women are disproportionately 
affected by TB. Among the foreign born, the proportion of TB cases has increased during the 
past 40 years. Eleven percent of the reported cases of TB among foreign born women and men 
between 2000 and 2010 were reported within the first year of arrival, 22% within the second 
year, and 44% within five years. The proportion of TB cases reported among foreign born 
people from the Western Pacific and South-East Asia (World Health Organization (WHO) 
epidemiologic regions) increased during the period 1970 to 2010. The TB incidence rate 
among males has been historically higher than among females, but the differential has 
decreased over time (7). 
 
According to the 2016 Canadian TB pre-release report, in 2014, there were 1,568 cases of 
active TB reported, 5% less than in 2013. Active TB incidence for 2014 was 4.7 per 100,000 
population with new cases accounting for 94% of the active TB cases reported. There is 
geographic heterogeneity in TB incidence rates in Canada with the highest rates in Nunavut, 
Yukon, Manitoba and the Northwest Territories. Between 2004 and 2014 TB incidence rates 
were stable across age groups (8). 
 
In 2014, TB cases among the foreign born population accounted for 69% of reported cases 
(incidence rate of 20.4 per 100,000 population) in Canada, despite the number of foreign born 
residents only representing 22% of the total population of Canada. Those persons from the 
Western Pacific Region had the highest percentage of reported foreign born cases (44%), and 
of these cases 78% were from China and the Philippines. However, the highest incidence rate 
(40.5 per 100,000 population) occurred among men and women born in regions of Africa with 
high HIV prevalence (8). (See Annex 1 for a list of high TB burden countries according to 
WHO (9)) 
 
Similarly, Indigenous populations are significantly over represented in new cases of TB. In 
2014, the incidence rate among Métis people was 3.2 per 100,000 population, followed by a 
rate of 19.3 per 100,000 population among First Nations people, and the highest rates were 
seen among the Inuit people, at 198.3 per 100,000 population (8). 
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1.2. Manitoba 
 
For more than 30 years the TB incidence rate in Manitoba has been consistently higher than 
the TB incidence rate in Canada (1). During 2014, Manitoba reported 135 cases of active TB 
for an incidence rate of 10.5 cases per 100,000 population, more than twice the Canadian TB 
incidence rate. Adults aged 35 to 44 years represented the highest number of cases with an 
incidence rate of 18.4 per 100,000 population (8). 
 
Contrary to national data, the foreign born population accounted for only 32.6% of cases in 
Manitoba (incidence rate 20.5 per 100,000 population). The most frequent origin of foreign 
born cases was the Western Pacific Region with 26 out of 44 cases (59%) similar to national 
trends. Indigenous persons accounted for 62.2% of the cases in Manitoba (incidence rate 37.7 
per 100,000 population). Among the Indigenous persons with TB, 83 out of 84 cases identified 
as First Nations (8).   
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2. Case Study Activities and Methods 
 

The information gathered for this case study involved: i) a literature review focused on TB 
treatment completion outcomes among primary care and other decentralized models for TB 
care; ii) an orientation to BridgeCare Clinic and interviews with its staff to better understand 
the LTBI program and explore facilitators and barriers to LTBI screening and treatment; and 
iii) an analysis of BridgeCare Clinic TB program data to help validate the findings from the 
Manitoba Health, Seniors and Active Living pre-release report on LTBI treatment completion 
outcomes in primary care settings (5). 
 
 

2.1. Literature Review Method 
 
The literature review was conducted using PUBMED electronic database. The following 
search terms were included: “(tuberculosis OR latent tuberculosis) AND (care model OR 
ambulatory care OR patient-centered care OR patient care team OR physicians, primary care 
OR family health OR quality assurance, health care OR decentralization OR holistic health OR 
integrated services OR focal point) AND (treatment outcome OR treatment completion)”. 
 
The search was limited to studies published before August 31st, 2016, in peer-reviewed 
journals in English, Spanish, and French. Over 500 study titles and abstracts were screened 
based on pre-defined inclusion and exclusion criteria. 
 
Inclusion criteria: 

 Quantitative and qualitative studies 

 Peer-reviewed articles 

 English, Spanish or French language 

 Studies describing a model for TB care involving primary or family care, decentralized 
services, or integrated services 

 
Exclusion criteria 

 Lack of TB treatment completion outcome measures 
 

2.2. Information Gathering and Analysis at BridgeCare Clinic 
 
Orientation and Interviews 
 
A two hour BridgeCare Clinic orientation served to develop an understanding of the 
organization of the clinic, the care services provided and the staffing composition. One hour 
interviews with four BridgeCare Clinic staff were conducted to explore the facilitators and 
barriers to LTBI screening and treatment at the clinic, and to map the typical care pathway of a 
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client screened for LTBI. These interviews were followed by consultations with two ITBS 
program members to further contextualize the findings. 
 
During the interviews, five main questions were posed:  
1. How would you describe the process for LTBI screening and treatment for people that 

access BridgeCare Clinic? 

2. From your perspective, what do you think about the performance of LTBI screening and 
treatment processes at BridgeCare Clinic? 

3. What aspects of the LTBI screening and treatment process do you think contribute to 
positive outcomes? 

4. What aspects of the LTBI screening and treatment process do you think could be 
improved? 

5. At BridgeCare Clinic, what challenges do you encounter when conducting LTBI screening 
and treatment? 

The orientation and interviews were performed on site at BridgeCare Clinic. Additionally, 
documents related to the LTBI program were collected and reviewed. These documents 
included TB guidelines and protocols used at the clinic, TB forms, details on the type of 
information collected in patient records/databases, and educational materials and resources for 
the public. 
 
 
Program Data Review 
 
The BridgeCare Clinic staff provided access to de-identified TB program data from January 
2015 to October 2016, including basic demographic information (age, sex, country of birth), 
numbers of clients screened with Interferon Gamma Release Assay (IGRA), and the number of 
clients who were a) eligible for LTBI treatment, b) currently on LTBI treatment and c) 
completed treatment. 
 
Global IGRA test result proportions were calculated, as well as proportions according to sex, 
country of birth, and mean age. Country of birth was categorized in one of six WHO regions 
(see Annex 2). 
 
With 95% confidence, mean age between groups of negative and positive IGRA test results 
were compared with Student’s t-test. Chi-Squared tests were used to compare sex and country 
of birth proportions according to IGRA test results.  
 
Only IGRA test positive results from 2015 were included in the analysis of LTBI treatment 
completion outcomes. Mean age was calculated as well as proportions for sex and country of 
birth categorized by WHO regions. A Chi-Squared test was used to compare the proportion of 
individuals with IGRA positive results that started LTBI treatment by sex. 
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3. Results 
 

3.1. Literature Review 
 

Over 500 titles were generated in the search. A subset of these articles was selected for abstract 
review and a smaller subset for full review. A description of the article selection process is 
provided in the flow chart below (Figure 1). 
 
 

 
Figure 1. Inclusion and exclusion of studies retrieved from literature search. 

 
 
Based on the titles, 399 papers were excluded and 109 papers were reviewed by abstracts. Of 
these, 29 full-text papers were reviewed. Seven of 29 papers reviewed were chosen for 
summary; they focused on decentralized and integrated care models for TB that were based on 
family or primary care. Of the seven papers, two were based in Canada, three in the United 
States, one in Brazil, and one in Taiwan. A brief description of the summarized studies is 
presented in Table 1. The first four papers we reviewed examined LTBI care; two focused on 
refugee populations. The last three papers presented an analysis of active TB care. 
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Table 1. Summary of seven studies included in the literature review. 

 
 

 
Study 1, a 2016 study from Rennert-May et al. (10) describes a new screening program in 
Edmonton for government-assisted refugees after arrival. The program included evaluation 
within two weeks of arrival, integration of TB services with a general refugee health clinic, and 
the placement of a TST in most refugees, when indicated. Of 746 patients who successfully 
received a TST with reading, 265 patients were TST positive (36%). IGRA was performed on 
203 patients with a positive TST, and 110 were IGRA positive (54%). In total, 151 patients 
were eligible for LTBI treatment, and 147 were offered treatment. Of those, 141 (96%) agreed 
to start treatment and 103 (73%) completed an entire course of LTBI treatment. There was a 
significant correlation between non-adherence to therapy and young age, and being of Sub-
Saharan African origin. The authors conclude that earlier integration of LTBI screening into 
refugees’ medical care can result in very high proportions of patient retention as well as 
excellent proportions of acceptance and completion of LTBI treatment. They state that a 
systematic program of screening and treatment of LTBI in refugees as part of a comprehensive 
refugee clinic is feasible and effective (10). 
 
Study 2, from Subedi et al. (11), a retrospective cohort study from 2015, compared LTBI 
screening and treatment of refugees between two different groups of facilities: Philadelphia 
Refugee Health Collaborative (PRHC) facilities and non-PRHC facilities. The authors found 
that patients treated at PRHC facilities were nine times more likely to complete LTBI 
treatment than patients treated at non-PRHC facilities. The PRHC facilities are staffed by 
physicians with special expertise in primary care for new immigrants. Refugees seen at PRHC 
clinics were more likely to be screened within 30 days of arrival (OR 4.70, 95%CI 2.12–
10.44), attend a follow-up appointment (OR 4.53, 95%CI 1.36–16.27), or complete treatment 
(OR 9.44, 95%CI 2.39–37.30), as compared to those seen at non-PRHC clinics. The PRHC 
clinic model offers a multidisciplinary approach whereby doctors, nurses, social workers and 

# Author Year Place TB form Population Intervention Outcome

1 E. Rennert‐May, et al. 2016
Edmonton, 

Canada
LTBI Refugee

Refugee clinic with integrated 

multidisciplinary approach

LTBI treatment completion 

rate  73%

2 P. Subedi, et al. 2015
Philadelphia, 

USA
LTBI Refugee

Refugee clinics with integrated 

multidisciplinary approach vs. 

non‐refugee clinics

LTBI treatment completion OR 

9.44 refugee clinics vs. non‐

refugee clinics

3 A. Rubinowicz, et al. 2014
Quebec, 

Canada
LTBI General

Primary care physicians vs. 

specialties

LTBI treatment completion OR 

0.8 primary care physicians vs. 

specialties 

4 S. Tavitian, et al. 2003
Los Angeles, 

USA
LTBI

Health care 

workers
Pharmacist‐managed clinic

LTBI treatment completion 

rate 93%

5 E. Ignotti, et al. 2007
Caceres, 

Brazil
Active TB General

Family health program vs. 

referral center 

Active TB treatment abandon 

OR 2.93 family health program 

vs. referral center 

6 W‐S. Chung, et al. 2007 Taiwan Active TB General Primary care vs. specialist

Active TB treatment 

completion rate primary care 

68% vs. specialist 92.6%

7 W. El‐Sadr, et al. 1996
New York, 

USA
Active TB General Surrogate family model

Active TB treatment 

completion rate 88.4%
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case workers from both the volunteer agencies and the Philadelphia Department of Public 
Health (PDPH) manage the screening, evaluation and treatment follow-up of the refugees (11). 
 
In contrast, in a different population and setting, study 3 from Rubinowicz et al. in 2014 (12) 
evaluated the role of primary care physicians in the treatment of LTBI in Quebec among the 
general population. The authors found that 37% of patients who were prescribed isoniazid 
(INH) for LTBI by primary care physicians completed treatment, as opposed to 42% of those 
prescribed by other physicians (p < 0.0001). Patients dispensed INH initiated by primary care 
physicians were significantly less likely to complete treatment (OR 0.8, 95%CI 0.72-0.86). As 
well as the specialty of the prescribing physician, the authors found that sex and age increased 
the likelihood of treatment completion, with middle age and older men (50-75 years) being 
most likely to complete treatment. The authors could not determine the type of institution 
where the prescriber worked, which could be an important factor in their results; some 
physicians work alone, while others work with teams and specialists. The reasons why 
completion was less likely among those prescribed by primary care physicians remains unclear 
(12). 
 
Study 4, from Tavitian et al. published in 2003, describes a pharmacist-managed clinic for 
LTBI treatment in Health Care Workers (HCW), achieving LTBI treatment completion rates 
higher than 90% (13). Before 1993 LTBI treatment completion by HCW at Cedars-Sinai 
Medical Center in Los Angeles was very low (under 1%). The LTBI clinic was created as an 
extension of the employee health service (EHS), staffed by a pharmacist, a medical resident, 
and a nurse. During the first study period (retrospective) 158 HCWs were referred to the clinic, 
131 started LTBI treatment, 122 (93%) completed the recommended treatment. During the 
second study period (prospective) 183 HCWs were referred to the clinic, 163 started INH 
therapy, treatment completion for July 1997 to June 1998 was 90%, July 1998 to June 1999 
94%, July 1999 to June 2000 100%, and July 2000 to June 2001 93%. The authors concluded 
that a pharmacist-managed clinic can enhance adherence to LTBI treatment (13). 
 
Study 5 from Ignotti et al. (14) involved the use of a registry of active TB cases diagnosed and 
treated in the city of Cáceres, Brazil, to analyze the effectiveness of the Tuberculosis Control 
Program at an established, centralized TB care provider (called a “referral center”) in 
comparison to Family Health Program (FHP) clinics that had been recently developed. The 
authors found that patients treated by the FHP had lower TB cure rates and were more likely to 
abandon treatment. Between 1999 and 2004, 333 cases of TB were diagnosed and treated. The 
patients presenting with pulmonary TB and treated via the FHP were 67% less likely to be 
submitted to sputum smear microscopy at the time of diagnosis and 68% less likely to be 
submitted to sputum smear microscopy prior to discharge than those who were treated at the 
referral center. The patients monitored via the FHP presented a 16.4% lower cure rate than did 
those treated at the referral center, as well as being more likely to abandon treatment (OR 2.93, 
95%CI 1.15-7.46) or die (OR 5.71, 95%CI 1.85-18.1). The underperformance of the FHP were 
explained by the authors to be the result of high staff turnover rates (14).  
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Study 6 from Chung et al. (2007) (15), a population based cohort study based on medical 
record review in southern Taiwan, showed a higher TB treatment success rate at a Chest 
Specialty Hospital than at other medical centers, regional hospitals, and district 
hospitals/primary practitioner services (92.6% vs 65.2%, 63.9%, and 68.0%, respectively, p < 
0.01 for all comparisons). Patients treated by pulmonologists and those treated at the Chest 
Specialty Hospital were significantly more likely to successfully complete treatment than those 
treated by non-pulmonologists or treated at other health care institutions (OR 1.74, 95%CI 
1.08-2.97 and OR 4.58, 95%CI 1.58-13.23 respectively). As well, patients treated by 
pulmonologists at the Chest Specialty Hospital had a higher successful treatment rate than 
those who were treated by pulmonologists at other institutions. The higher likelihood of 
success by pulmonologists at the Chest Specialty Hospital remained after adjusting for age and 
gender (OR 4.23, 95%CI 1.45-12.40). The authors attributed these differences to the specialist 
physicians' expertise with the disease and a more efficient diagnostic and treatment process. 
Together, these results indicate that both the training of care providers and aspects of the 
institution providing care are important factors affecting the quality of TB care (15). 
 
Study 7 from El-Sadr et al. (1996) (16) describes the experience of Directly Observed Therapy 
(DOT) implementation under a surrogate family model at The Harlem Hospital in New York, 
United States. The investigators found TB treatment completion rates higher than 85% under 
the Harlem program. The patient-centered program was designed to develop a sense of family 
among the program staff and the patients. This included on-site treatment supervision with 
home visits limited to homebound patients and to patients who missed visits; group activities; 
and the provision of incentives and supportive services. During the study period, 145 patients 
with confirmed or suspected TB were enrolled in DOT. Among all enrolled patients, 57.9% 
were HIV infected. The mean visit adherence rate was 91.1 ± 7.9% (median = 92%). A visit 
adherence rate of 80% or greater was achieved among 94.6% of patients, and 57.9% had a rate 
of 90% or greater. Of the 95 patients with confirmed TB, 84 completed the treatment (88.4%). 
The authors state that through a multifaceted approach and a uniquely supportive environment, 
the Harlem DOT program achieved high completion rates among an inner-city patient 
population, with a loss-to-follow-up rate of only 1% (16). 
 
Three of the seven papers presented above exhibited results in favour of specialist driven LTBI 
treatment or a centralized model of TB care (12,14,15). Some of the explanations offered for 
this difference include political and program management issues rather than to differences in 
physician training. For example, in the study of the Family Health Program in Brazil (14), 
some of the contributing factors included the short term placements of program personnel, and 
inconstancy of the program. In contrast, four studies (one Canadian) concluded that primary 
care in an integrated TB program model can be better at achieving good treatment acceptance 
and completion rates (10,11,13,16). These models attributed their success to various factors, 
including the application of non-physician (e.g. pharmacist) managed programs, 
multidisciplinary teams, interpreter services, patient centered programs, active follow up of 
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patients, incentives for patients, cultural approaches, and diverse educational approaches, 
among others.  
 
 

3.2. Summary from BridgeCare Clinic Interviews and Program Data 
 

3.2.1. LTBI Program and Care Pathway at BridgeCare Clinic 
 
BridgeCare Clinic opened in 2010 as a refugee clinic. The clinic provides comprehensive 
primary care for government-assisted refugees during their first year in Winnipeg. Currently, 
the staff is comprised of one full-time primary care physician, one full-time nurse practitioner, 
one full-time primary care nurse, a community health worker and two primary care assistants. 
The facility has two exam rooms, one consult room, one staff room and a laboratory. 
 
There are approximately 500 refugee clients at BridgeCare Clinic each year from various 
regions, including the Middle East (Syria), Horn of Africa (Somalia, Eritrea, Ethiopia), Sub-
Saharan Africa (Congo) and Southeast Asia (Myanmar). Government-assisted refugees are 
referred to BridgeCare Clinic by two settlement agencies, Welcome Place and Accueil 
Francophone (each provides transition housing services for refugees in Winnipeg). Refugees 
are eligible to receive health care at BridgeCare Clinic during their first year in Canada, after 
which they are referred to other community health care clinics.  
 
Basic medical screening is offered to refugees within two weeks of their arrival to Canada. The 
primary care nurse at BridgeCare Clinic receives the referrals from the settlement agencies. 
The referral includes the country of origin and other countries that the individual had visited 
before their arrival to Canada. Based on this history, individuals between 18 and 49 years of 
age may be eligible for LTBI screening and management as a part of their intake process. 
Refugees from a TB endemic country,  defined as a country experiencing more than 30 cases 
of TB per 100,000 people every year, are eligible (7). The majority of refugees that need 
screening for LTBI at BridgeCare Clinic have arrived from countries in Africa. Refugee 
children are also seen at the clinic, but are not screened for LTBI.  
 
LTBI screening and management are performed following the guidance of the Canadian 
Tuberculosis Standards (7) and the Practice Guideline Process for Monitoring INH 
administration in Adults Being Treated for LTBI (Adult) from the WRHA (17). 
 
All clients have an initial intake appointment with a primary care nurse and an outreach 
worker, followed by a further visit in follow-up with a physician or nurse practitioner. 
Interpreter services, funded by the WRHA, are available during assessments.  
 
In 2013, BridgeCare Clinic began a pilot project to offer to adults aged 18 to 49 years free 
screening for LTBI with TST and IGRA. If a TST was positive, an IGRA test was performed. 
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After finding significant challenges with the use of TST requiring a total of up to 4 visits to the 
clinic, a switch from a combined TST/IGRA approach to the sole use of IGRA testing was 
implemented for LTBI screening in 2014. IGRA was provided at no cost for clients through an 
in-kind contribution from Cadham Provincial Laboratory where the tests were performed. 
 
Figure 2 describes the typical care pathway for LTBI in adults at BridgeCare Clinic. A few 
weeks after the first appointment, a follow-up visit with a physician or nurse practitioner is 
scheduled. This visit includes a complete physical examination and review of the blood test 
results. If the IGRA test is positive, the physician or nurse practitioner inform the client of the 
result and discuss LTBI, including the natural history, transmission and management options.  
 
Additionally, the physician or nurse practitioner order a chest X-ray to rule out active TB. The 
X-rays are performed at the Health Sciences Centre General Hospital or at Manitoba Clinic. If 
their chest X-ray is normal, and they are eligible for LTBI treatment, INH treatment for nine 
months is offered. If there is any evidence of liver dysfunction, treatment with rifampin (RIF) 
for four months is discussed.  
 
The eligibility criteria for LTBI treatment include:  

 Not being pregnant; 

 Not being on a medication that is incompatible with INH; 

 Not having a medical condition that would contraindicate taking INH (i.e. chronic 
hepatitis B, severe elevation of baseline ALT); and 

 Not having a condition that predicts non-adherence (i.e. untreated mental health 
disorder, memory issues, etc.). 

 
Education is a very important part of the process for LTBI management at BridgeCare Clinic. 
At the time of medication initiation, the primary care nurse explains to the client the difference 
between active and latent TB, the natural history of LTBI, management of LTBI including 
medications and potential side effects, the need for contraception in women, adherence, and 
the importance of minimizing the use of other potential hepatotoxins such as alcohol and 
Tylenol. 
 
Pregnant women are screened for LTBI but treatment is deferred until three months 
postpartum. At the end of the 12 month period when clients are referred to another clinic for 
ongoing primary care, the LTBI screening results are also transferred. 
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Figure 2. Typical care pathway for latent tuberculosis infection at BridgeCare Clinic. 
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A stock medication supply is available at 
BridgeCare Clinic in case clients want to start on 
treatment during their initial intake; their first 
package is taken from the stock and the 
prescription is then backfilled. There is no cost to 
BridgeCare Clinic, or to the client. The 
medication is usually dispensed in a blister pack 
for 28 days (Figure 3). Clients are followed 
monthly, with visits scheduled by the primary 
care nurse and recorded on a card that the client 
keeps. Clients also receive pamphlets in their own 
language with information on the definition of 
LTBI, why to treat LTBI, how to take INH and 
INH side effects. The prescription is sent to the 
pharmacy for future dispensing. Finally, the 
nurse also sends a summarized letter to 
Manitoba Health, Communicable Disease 
control.  
 
If someone declines treatment, the primary care nurse will provide them with information 
about the signs and symptoms of active TB. Clients will also receive a letter from the primary 
care nurse with the same information and their test results are sent to their home. 
 
Monitoring for side effects is a routine part of follow-up. During the treatment course, if the 
client is older than 35 years, an ALT is done monthly. If the client is younger than 35 years the 
ALT is performed only if symptoms or signs of hepatotoxicity are present.  
 
Clients who want to discontinue treatment are counselled by the primary care nurse on the 
importance of adherence and possible reasons for discontinuing are explored. Clients are 
encouraged to complete at least six months of INH treatment. If clients discontinue treatment, 
they receive documentation regarding their LTBI diagnosis and treatment, as well as 
information on the signs and symptoms of active TB. Finally, a letter is sent to Manitoba 
Health, Communicable Disease control. 
 
Upon completion of treatment, clients receive a letter with the treatment course identifying that 
treatment is complete and a letter is also sent to Manitoba Health, Communicable Disease 
control. 
 
When clients miss a follow-up appointment, the clinic staff calls them to set up a new 
appointment. In the case of a client who moves to another province, BridgeCare Clinic notifies 
Manitoba Health, Communicable Disease Control, and it will notify the RHA in the client’s 
new province in order for them to resume LTBI treatment there. 

Figure 3. Blister pack for 28 days of 

isoniazid and pyridoxine for LTBI treatment  
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When a baseline chest X-ray is abnormal, active TB is ruled out with a history and sputum 
culture. If the smear/culture is negative and the client is asymptomatic, they are offered LTBI 
treatment. Clients with active TB are referred to the respirologist at Health Sciences Centre 
Hospital. 
 
HIV testing is performed routinely as part of the general assessment at baseline. Clients with a 
positive HIV test are sent to Nine Circles Community Health Centre for management of their 
HIV. In these instances, the client’s LTBI is also managed through Nine Circles Community 
Health Centre.  
 
 

3.2.2. Facilitators and Barriers for LTBI Care 
 
The facilitators and barriers for LTBI care identified at BridgeCare Clinic through interviews 
have been categorized according to the five levels of the social ecological model (SEM) 
proposed by McLeroy and colleagues (18) and updated by Kumar and colleagues (19) and 
McClarty and colleagues (20,21). 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 (18). The levels included in the model are: the 
intrapersonal level, the interpersonal level, the institutional level, the socio-cultural/community 
level, and the structural/policy level. 
 
The intrapersonal level comprises characteristics of the individual (e.g. knowledge, behavior, 
self-concept, etc.). The interpersonal level includes social networks and social support systems 
(e.g. family, work group, and friendship networks). At the institutional level social institutions 
are included, such as health care organizations. The socio-cultural/community level consists of 
relationships among organizations, institutions, and also cultural norms. Finally the 
structural/policy level incorporates policies at all levels (18–21). 
 
A description of the facilitators and barriers identified by staff and organized by level of the 
SEM model is provided below and summarized in Figures 4 and 5 respectively. Interpretations, 
as described below, are supported by references to clinical guidelines and peer reviewed 
literature. 
 
Facilitators 
 
Intrapersonal level 

Interviewed staff identified the following as facilitators at the intrapersonal level:  
 The absence of side effects with first line treatment. 

A common side effect of INH is an upset stomach. Adherence to INH is even more 
likely if this relatively mild side effect is not present (22). 
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 The low prevalence of alcohol dependence/issues among refugee populations.  

INH can cause liver toxicity. It is therefore recommended that individuals taking INH 
avoid alcohol intake. If a patient cannot stop their alcohol consumption during 
treatment, INH should not be initiated. As well, alcohol dependence/issues often result 
in low treatment adherence (23,24). Alcohol dependence/issues have been very rare 
among the refugees seen at BridgeCare Clinic (25). 

 

Interpersonal level 

 Strong relationships with clients. 
The relationships established between health care providers and clients help to promote 
treatment compliance. At BridgeCare Clinic, clients receive integrated health care; 
health care providers can therefore establish a strong relationship with clients through 
various visits for multiple purposes, including physical examinations and vaccine catch 
up. 

 
 

 
 
 
Figure 4. Facilitators for latent tuberculosis infection screening and treatment at BridgeCare Clinic reported 
by interview participants. 

 
 
Institutional level 

 A significant focus on client health education.  
Health education can help increase treatment adherence (26). At BridgeCare Clinic, 
health education is provided over multiple encounters with clients, so that information 
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is consistently reinforced. Clients receive health education from both physicians and 
nurses, and written information is also provided.  

 
 Nurses in central program management roles.  

The LTBI program at BridgeCare Clinic is a nurse run program. The program is 
therefore strongly influenced by nursing care models which tend to emphasize a 
holistic approach to disease, and focuses on the changing needs and situation of each 
individual patient. 

 
 Clients assigned to a regular primary care physician.  

At BridgeCare Clinic, clients are assigned to a physician and receive integrated 
primary health care with their LTBI care. Physicians are therefore involved in the 
complete care of clients, including other screening and health services. This 
relationship facilitates better LTBI treatment completion outcomes than systems where 
clients receive partial and ephemeral care from multiple health care providers (27–29). 

 
 Accessible and well utilized interpreter service.  

Communication is fundamental for health care and attaining successful treatment 
completion outcomes. The BridgeCare Clinic regularly utilizes an interpreter service 
offered by the WRHA to communicate and educate refugees who speak different 
languages. 

 
 Multipurpose contacts with clients. 

The provision of LTBI care within a primary health care setting results in multipurpose 
contacts with clients. This provides the opportunity to enhance LTBI education, 
alleviate concerns, and improve treatment adherence. 

 
 A patient-centered approach to care. 

The staff at BridgeCare Clinic actively follow all individuals receiving care at the 
clinic. 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. 
 

 Improved efficiency and accessibility of laboratory services.  
Laboratory sampling in BridgeCare Clinic was opened in January 2016. Prior to this, 
lab accessibility was limited, and BridgeCare Clinic staff encountered challenges 
trying to align patient blood sampling for IGRA with restricted hours of lab 
availability. Clients also had to go to Health Sciences Centre, a tertiary care centre, for 
their lab work and sometimes encountered language barriers. As a result, there were 
many canceled and rescheduled IGRA tests before laboratory sampling was available 
at the clinic. Integration of the lab enables a “One Stop Shop” approach. 
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Socio‐cultural/Community level 

 Increased likelihood of refugees having personal experience with active TB patients 
and fearing disease consequences.  
Individuals under LTBI screening at BridgeCare Clinic were either born in, or visited, 
a high TB burden country. This increased their likelihood of knowing persons with 
active TB, and witnessing some of the suffering caused by the disease, including death. 
These experiences contribute to their fear of the disease and their willingness to start 
and complete treatment. 

 
Structural/Policy level 
 The availability and accessibility of IGRA testing.  

Under the in-kind provision of Cadham Provincial Laboratory, IGRA testing is 
available for refugees at BridgeCare Clinic. According to the literature, IGRA 
performs better than TST among certain populations like refugees (30). 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. 
 

 Comprehensive health care coverage for refugees (during first year in Canada).  
Government-assisted refugees can receive comprehensive health care at BridgeCare 
Clinic during their first year in Canada at zero cost to them. This includes basic 
screening (figure 3), outreach worker supports, and vaccine catch up, among others. 

 
 Region-wide clinical rounds specific to LTBI. 

ITBS rounds are monthly meetings chaired by WRHA-ITBS leadership to discuss 
TB/LTBI client scenarios in order to support clinician decision making, 
communication and application of guidelines. They also present opportunities for 
discussion about system improvement. BridgeCare Clinic staff regularly attend this 
meeting and have the opportunity to discuss challenging LTBI cases with colleagues 
and experts, as well as be updated on emerging research and practices. 
 
 

Barriers 
 
Intrapersonal level 

 Younger age of some clients. 
Younger age can be a barrier for LTBI treatment. In the experience of BridgeCare 
Clinic staff, younger clients find it more difficult to understand the need for medication 
when they feel well. Younger, school-age clients present a greater challenge due to 
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their desire to not miss classes or alter their school schedules for appointments. Nurses 
at BridgeCare Clinic try to accommodate their schedules by providing them late 
appointments in the day. 

 
 Concern regarding side effects. 

Concern about side effects can be another barrier for treatment acceptance. Although 
there are some described side effects related to LTBI treatment, the concern among 
clients is often disproportionate to the documented risk of side effects. 
 

 Low health literacy among some clients. 
There is 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. 
 

 Language barriers.  
Even with the interpreter service, language still can be an issue. For some languages it 
is very difficult to find a direct interpreter, which can affect communication with the 
client. 
 

 Unknown age. 
Clients at BridgeCare Clinic may not know their own age which has implications on 
their eligibility criteria for LTBI screening. 
 

 Unknown medical history. 
A very challenging issue with refugee populations can be establishing if they have 
received active TB treatment in the past. At BridgeCare, this is asked three times: in 
the first assessment by the primary care nurse, during the physical evaluation by the 
physician or nurse practitioner, and during the appointment to start LTBI treatment. 
However, sometimes it is still very difficult to know for certain. 
 

 Pregnancy and family planning.  
Although INH can be taken during pregnancy, in pregnant women there is still concern 
of side effects to the fetus and hepatotoxicity to the woman. In pregnant women at 
BridgeCare Clinic LTBI treatment is deferred until three months postpartum. For those 
planning to get pregnant, LTBI treatment is discussed and the client can decide 
whether to start treatment or not. Contraception is offered to all women to avoid 
pregnancy during treatment. This can be a barrier to treatment if women do not want to 
use contraception. 
 

 Long duration of first line treatment (INH). 
The nine month course of INH is perceived to be very long for some clients and is a 
barrier to treatment acceptance and completion. There are current discussions at 
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BridgeCare Clinic around offering alternative shorter-course treatments (e.g. four 
months of rifampin) 

 

Interpersonal level 

During the analysis of the orientation and interviews, interpersonal level barriers were not 
identified. 
 

Institutional level 

 Laboratory service availability. 
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. 
 

 Staff and resource limitations. 
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. Until recently, 
the staff at BridgeCare Clinic was sufficient to serve approximately 500 people each 
year, without screening children for LTBI. In 2016, the budget was increased to serve 
approximately 650 clients per year, but with recent increases in refugee arrivals in the 
province, staff time and resources are still stretched. Resource limitations has also 
prohibited the inclusion of services such as screening for children, and dedicated LTBI 
program follow-up calls. 
 

 Communication across facilities and between providers. 
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 the 
situation. This may result in a duplication of services. 
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Figure 5. Barriers for latent tuberculosis infection screening and treatment at BridgeCare Clinic reported by 

interview participants. 
 
 
Socio‐cultural/Community level 

 Unfamiliarity with prophylactic/preventative medication.  
The concept of taking medication for the purpose of prevention is not a familiar one 
among many refugee clients at BridgeCare Clinic. This could be due to cultural factors 
and/or the rarity of prophylactic/preventive medication in many of the countries where 
refugees are from. This unfamiliarity can affect LTBI acceptance rates, as clients may 
not understand why they should take medication when they do not feel sick. 

 

Structural/Policy level 

 Temporary nature of clinic services for clients (1 year duration).  
Health care provision for refugees at BridgeCare Clinic ends approximately 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 presents some challenges to clients trying to 
complete the LTBI screening and treatment process before they move to another clinic 
and potentially compromise their continuity of care (especially with a nine month INH 
regimen).  
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 Lack of material incentives for clients to complete treatment. 
Evidence indicates that the provision of incentives to individuals requiring treatment 
for active TB or LTBI - for instance foods, money, celebrations, etc. - enhance 
treatment acceptance and completion rates (31–33). As these incentives require 
additional funding, there is currently insufficient resources to support this kind of 
strategy, not only at BridgeCare Clinic, but also in TB prevention at the national level. 
 

 Staff and resource limitations. 
Staff and resource limitations can be a challenge at the structural/policy level in 
addition to the institutional level. 

 
 

3.2.3. Summary of LTBI Program Data at BridgeCare Clinic 
 
Between January 2015 and October 2016, 274 IGRA tests were ordered as part of the LTBI 
screening program at BridgeCare Clinic. IGRA results were negative in 158 clients (57.7%) 
and positive in 101 clients (36.9%). Of the remaining 15 tests: one result was deleted and one 
was referred due to other health conditions; five were cancelled by clients; one sample could 
not be processed and one result was indeterminate. Six tests were still pending at the moment 
of this report (Table 2). 
 
The mean age of clients with a negative IGRA test result (29.6 years, SD: 8.8) was 
significantly lower than the mean age of clients with a positive IGRA test result by 2.9 years 
(32.5 years, SD: 8.9) (difference 2.9, 95%CI 0.682 – 5.118, p=0.005) (Table 2). 
 
Similar sex distributions were seen between clients with a negative IGRA test result, and those 
with a positive test result. Out of 158 clients with a negative result, 71 were men (44.9%) and 
87 were women (55.1%). Of the 101 clients with a positive result, 45 were men (44.6%) and 
56 were women (55.4%). There was no significant difference between male and female 
proportions in either of the two groups (Table 2). 
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Table 2. IGRA test results in adult refugees from January 2015 to October 2016 at 
BridgeCare Clinic. 

 
 
 
Clients from 23 different countries received an IGRA test at BridgeCare Clinic during the 22 
month study period. People from four countries accounted for 60.2% of the BridgeCare Clinic 
clients: the Democratic Republic of the Congo (30.3%), Eritrea (17.5%), Burundi (6.2%) and 
Liberia (6.2%). If grouped by the WHO regions (34), 222 came from Africa (81.0%), 30 from 
Eastern Mediterranean (10.9%) and 20 from South East Asia (7.3%) (Table 3). 
 
By WHO regions, 40.1% of the IGRA results for clients from Africa were positive, 23.3% for 
those from the Eastern Mediterranean were positive and 25% for those from South East Asia. 
The positive IGRA test result proportion in clients from the Eastern Mediterranean was 16.5% 
lower than the proportion from African clients (difference -0.165, 95%CI -0.332 – -0.003, 
p=0.038). Of the 101 clients with IGRA positive results, 89 (88.1%) came from an African 
country; this proportion was higher than the proportion of clients that came from African 
countries in the negative IGRA test result group (121; 76.6%) (difference 0.115, 95% CI 0.024 
– 0.207, p=0.010) (Table 4). 
  

Sex, n (%)

Male Female No data

Deleted or referred 2 (0.7) 1 (50.0) 1 (50.0) 0 28.0 (1.4)

Cancelled 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

Age in years, 

mean (SD)
IGRA test result

n=274,      

n (%)
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Table 3. Country of birth of clients under LTBI screening process from 
January 2015 to October 2016 at BridgeCare Clinic. 

 
 
  

WHO Regions Country of Birth n=274 %

DRC 83 30.3

Eritrea 48 17.5

Burundi 17 6.2

Liberia 17 6.2

Somalia 13 4.7

Sierra Leone 12 4.4

Sudan 11 4.0

Tchad 6 2.2

Ethiopia 4 1.5

Angola 3 1.1

Ivory Coast 3 1.1

Rwanda 3 1.1

Gambia 1 0.4

Uganda 1 0.4

Subtotal 222 81.0

Iraq 13 4.7

Syria 9 3.3

Kuwait 6 2.2

Iran 2 0.7

Subtotal 30 10.9

Burma 11 4.0

Bhutan 6 2.2

Tibet/India 1 0.4

Thailand 1 0.4

Nepal 1 0.4

Subtotal 20 7.3

Unknown Unkown 2 0.7

LTBI: Latent Tuberculosis Treatment. WHO: World Health 

Organization. DRC: Democratic Republic of the Congo

South‐East Asia

Africa

Eastern Mediterranean
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Table 4. IGRA test results from adult refugees at BridgeCare Clinic 
by WHO regions according to the country of birth. 

 
 
LTBI treatment acceptance and completion rates were calculated using program data for 
January-December 2015. During this period 159 IGRA tests were ordered at BridgeCare 
Clinic, and 59 (33%) were positive. 
 
Treatment Acceptance: Of 45 clients eligible for LTBI treatment, 10 (21.3%) declined to 

receive treatment, and 34 (75.6%) started treatment (Table 5). 
 
Treatment Completion: Twenty seven (79.4%) clients completed treatment, 3 (8.8%) clients 

had moved out of province, and 4 (11.8%) quit treatment (Table 5). 
 
Of the 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, 95%CI -0.524 – -0.038, p=0.015). 
 
   

WHO Regions (country of birth) IGRA test result n=274 %

Negative 121 54.5

Positive 89 40.1

Indeterminate 1 0.5

Unable to be processed 1 0.5

Pending 6 2.7

Deleted or referred 2 0.9

Cancelled 2 0.9

Subtotal 222 81.0

Negative 22 73.3

Positive 7 23.3

Cancelled 1 3.3

Subtotal 30 10.9

Negative 13 65.0

Positive 5 25.0

Cancelled 2 10.0

Subtotal 20 7.3

Unknown Negative 2 100.0

IGRA: Interferon Gamma Release Assay. WHO: World Health Organization

Africa

Eastern Mediterranean

South‐East Asia
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Table 5. Sex, WHO region of the country of birth and LTBI treatment 
outcome of adult refugees with IGRA test positive during 2015 at 
BridgeCare Clinic 

 
 
 

3.3. LTBI Care Cascade for Refugees in Manitoba 
 
To further support the analysis of LTBI care and treatment outcomes for priority populations 
under the TB management model of BridgeCare Clinic and WRHA-ITBS, the following LTBI 
care cascades for refugees in Manitoba (Figure 6) and refugees treated at BridgeCare Clinic 
(Figure 7) were created. The LTBI care cascades can help identify steps where losses of 
diagnosis and treatment occur for a particular population (35). 
 
During 2015, Manitoba received 1767 refugees, with most (97%) moving to Winnipeg. Only a 
subset of these were 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 Centre de santé Saint-Boniface. (36) 
 
Figure 6 demonstrates that among refugees in Manitoba, a major information gap exists 
regarding non-government-assisted (privately sponsored) refugees, as no data could be found 
on the LTBI screening process for this group. A large loss occurs between those initially 
assessed and those tested for LTBI. A large number of these 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 refugee children, as they are currently not screened in Manitoba. 
 
 
 

n=59 % Mean (SD)

Age Age in years, mean (SD) 31.9 (8.8)

Sex Male 31 52.5

Female 28 47.5

WHO regions (country of bith) Africa 49 83.1

Eastern Mediterranean 6 10.2

South‐East Asia 4 6.8

Treatment eligibility Not a candidate 9 15.3

Moved out of province 5 8.5

Eligible 45 76.3

Treatment acceptance (n=45) Pending 1 2.2

Declined treatment 10 22.2

Started treatment 34 75.6

Treatment completion (n=34) Completed treatment 27 79.4

Moved out of the province 3 8.8

Quit treatment 4 11.8

Characteristic

WHO: World Health Organization. LTBI: Latent Tuberculosis Infection. IGRA: Interferon Gamma 



Managing LTBI at BridgeCare Clinic         27  
 

 
Figure 6. Losses in the cascade of latent tuberculosis infection care in refugee population in Manitoba. 
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The cascade of LTBI care at BridgeCare Clinic (Figure 7) demonstrates that even with good 
acceptance and completion rates (around 80%), a large proportion of losses to start treatment 
exists. Established reasons for these losses include movement from the province, fear of side 
effects, and pregnancy or plans for pregnancy, among others. Another proportion of losses 
occur because treatment that is initiated is not completed. The reasons for these losses include, 
again, movement from the province, and also factors such as the presence of side effects. An 
in-depth analysis of facilitators and barriers to treatment completion is found in section 3.2.2. 
 
 

 
Figure 7. Losses in the cascade of latent tuberculosis infection care in refugee clients at BridgeCare Clinic. 
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Of those refugee clients at BridgeCare Clinic with positive IGRA and eligible for treatment, 
24.4% decline treatment. The bottom of the cascade indicates that 60% of those eligible for 
LTBI treatment successfully complete treatment (Figure 8). 
 
 
 

 
Figure 8. Losses in the cascade of latent tuberculosis infection care in refugee clients at BridgeCare Clinic with 
positive IGRA and eligible for treatment. 
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4. Discussion 
 
An analysis of LTBI treatment outcomes at BridgeCare Clinic in relation to those seen in other 
North American studies has demonstrated the clinic to be achieving good LTBI treatment 
acceptance and completion rates among its target population. A systematic review published in 
2008 on adherence to LTBI treatment from the US and Canada describes completion rates 
among the foreign born population to range from 22% to 90%, depending on study size and 
type of population (37). In comparison, the present case study analysis of 2015 LTBI program 
data at BridgeCare Clinic revealed a treatment acceptance rate of approximately 76% and 
completion rate between 79% and 88% (upper estimate based on completion by those out of 
province). These estimates further validate findings by Manitoba Health, Seniors and Active 
Living, indicating promising treatment completion outcomes at primary care sites for non-
complex LTBI care (including BridgeCare Clinic) (5), and are very close to the 80% LTBI 
treatment acceptance and completion rate goals established by the Canadian Tuberculosis 
Standards (7). 
 
A short review of the literature on treatment outcomes seen in comparable TB care settings and 
systems produced mixed findings. While the majority of reviewed studies produced evidence 
in support of program decentralization and the integration of TB management with primary 
care for priority populations, a number of studies displayed poorer treatment outcomes by such 
models. Authors attributed poor outcomes to factors that may have been specific to the 
particular centres being studied (e.g. personnel issues), but further research is required to 
assess what types of conditions spur success and what conditions produce challenges when 
integrating TB management with primary care. With this case study we begin to address these 
questions through our analysis of in-depth interviews and consultations with TB program staff 
at BridgeCare Clinic and the WRHA-ITBS. 
 
The LTBI program at BridgeCare Clinic is an integrated program managed mainly by a 
primary care nurse. At this clinic, LTBI care is integrated with other care to the clients. 
According to BridgeCare Clinic staff, this is a very important characteristic of the clinic and is 
one of the central facilitators for successful LTBI screening and treatment. Integrated LTBI 
care with primary care can facilitate the initiation of multipurpose contacts with the patient and 
help develop strong relationships between the client and health care provider. The care model 
practiced at BridgeCare Clinic is patient centered and informed by a nursing care model. Staff 
from the clinic actively call and reach out to clients instead of waiting for clients to contact 
them. The outreach worker helps families learn how to navigate the health care system. The 
interpretation service contributes to a more culturally safe approach to care and improves 
communication between providers and clients. The education of clients also plays a very 
important role in TB management at BridgeCare Clinic. Finally, the availability of laboratory 
sampling at the clinic, free IGRA testing and efficient lab systems has contributed to treatment 
success at the clinic.  
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A number of barriers to successful LTBI treatment and care for refugees were also identified 
by the clinic staff. Many reflect those mentioned by the Pan-Canadian Public Health Network 
in their Guidance for Tuberculosis Prevention and Control Programs in Canada. These include 
barriers related to linguistic, cultural, socio-economic and health service gaps (6). While 
resource limitations can be seen as a challenge in any health program, recent increases in 
refugee arrivals to Manitoba has made dedicated staff time for LTBI management and lab 
accessibility for LTBI screening much scarcer. 
 
Despite the effects of recent resource pressures, lab accessibility for BridgeCare Clinic clients 
was considered a significant facilitator for treatment acceptance and completion. This is due to 
the availability and coverage of IGRA for LTBI screening at the clinic; IGRA is not readily 
available for clients screened for LTBI outside of BridgeCare Clinic. It should also be noted 
that while the cost of TST is covered for those under TB contact investigation, other 
newcomers including refugees must pay for LTBI screening whether by TST or IGRA testing; 
however LTBI treatment is free. Only refugees assessed at BridgeCare Clinic therefore have 
access to free LTBI screening, creating an inequality in service. 
 
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 1 case of LTBI from 
progressing to active tuberculosis would range from 111 to 314 (depending on the patient’s 
risk for progression) (38), suggesting that the numbers that complete therapy through the 
program provided at BridgeCare Clinic may have limited impact on its own. LTBI care 
cascades presented in this report showed there is no information available about LTBI 
screening and treatment for approximately 60% of refugees arriving to Manitoba. In addition 
children are not screened for LTBI at BridgeCare Clinic, nor referred to another clinic for this 
purpose, and it is widely recognized that children especially under five years of age have 
higher risk of progressing from infection to active TB (7). The major gap is in entry to the 
program and narrowing of the gap for the remaining refugee population and increasing 
capacity may increase the number of individuals completing LTBI therapy and thus improve 
the impact of the integrated model. The limitation is the unavailability of data regarding the 
remaining 60% of refugees that do not receive services at BridgeCare Clinic. 
 
The push towards integrated and decentralized TB care in Manitoba and Winnipeg appears to 
be consistent with global trends and guidance. In the most recent strategy for TB control by the 
WHO-The End TB Strategy, the organization calls for integrated, patient-centred care and 
prevention in TB programming. This means that the needs and expectations of patients must be 
systematically assessed and addressed. According to the WHO, this requires that all patients 
receive educational, emotional and economic support to empower them to complete the 
diagnostic process and full course of treatment. They suggest that National Tuberculosis 
Programs incorporate social support into clinical care and that treatment should include social 
protection measures and nutritional support (39). They emphasize that TB care, including 
ambulatory treatment should be decentralized, which would reduce the cost of treatment. Many 
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of these recommendations align with the values and direction set out by the WRHA-ITBS in 
recent years. While focused on a particular population and health centre, this case study further 
validates this movement and highlights areas where increased attention may be warranted. 
 
It should be noted that many of the findings presented in this report were interpreted from 
information provided by BridgeCare Clinic staff. As no information was gathered from clients 
at the clinic, the description of facilitators and barriers to treatment and the LTBI care pathway 
are limited to only the staff’s perspective. Nevertheless, this model demonstrates the success of 
an inclusive model of care that can help to ensure that refugees with LTBI do not experience 
unnecessary challenges in their care. 
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Annex 1. Tuberculosis High Burden Countries (HBC) according to 

the World Health Organization 
 

 
 
Source: Stop TB Partnership. High Burden Countries (9) 
   

TB HBC list TB/HIV HBC list MDR TB HBC list

Angola Angola Bangladesh

Bangladesh Brazil China

Brazil Cameroon Democratic Peoples Republic of Korea

China China Democratic Republic of Congo

Democratic Peoples Republic of Korea Democratic Republic of Congo Ethiopia

Democratic Republic of Congo Ethiopia India

Ethiopia India Kazakhstan

India Indonesia Kenya

Indonesia Kenya Indonesia

Kenya Lesotho Mozambique

Mozambique Malawi Myanmar

Myanmar Mozambique Nigeria

Nigeria Myanmar Pakistan

Pakistan Nigeria Philippines

Philippines South Africa Russian Federation

Russian Federation Thailand South Africa

South Africa Uganda Thailand

Thailand Tanzania, United Republic of Ukraine

Tanzania, United Republic of Zambia Uzbekistan

Viet Nam Zimbabwe Viet Nam

Cambodia Botswana Angola

Central African Republic Central African Republic Azerbaijan

Congo Chad Belarus

Lesotho Congo Kyrgyzstan

Liberia Ghana Papua New Guinea

Namibia Guinea‐Bissau Peru

Papua New Guinea Liberia Moldova, Republic of

Sierra Leone Namibia Somalia

Zambia Papua New Guinea Tajikistan

Zimbabwe Swaziland Zimbabwe
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Annex 2. World Health Organization Regions 

 

Source: http://www.who.int/about/regions/en/  

WHO region
Algeria Ethiopia Niger
Angola Gabon Nigeria
Benin Gambia Rwanda
Botswana Ghana Sao Tome and Principe
Burkina Faso Guinea Senegal
Burundi Guinea-Bissau Seychelles
Cameroon Kenya Sierra Leone
Cabo Verde Lesotho South Africa
Central African Republic Liberia South Sudan
Chad Madagascar Swaziland
Comoros Malawi Togo
Congo Mali Uganda
Côte d'Ivoire Mauritania United Republic of Tanzania
Democratic Republic of the Congo Mauritius Zambia
Equatorial Guinea Mozambique Zimbabwe
Eritrea Namibia
Antigua and Barbuda Dominica Panama
Argentina Dominican Republic Paraguay
Bahamas Ecuador Peru
Barbados El Salvador Saint Kitts and Nevis
Belize Grenada Saint Lucia
Bolivia (Plurinational State of) Guatemala Saint Vincent and the Grenadines
Brazil Guyana Suriname
Canada Haiti Trinidad and Tobago
Chile Honduras United States of America
Colombia Jamaica Uruguay
Costa Rica Mexico Venezuela (Bolivarian Republic of)
Cuba Nicaragua
Afghanistan Kuwait Saudi Arabia
Bahrain Lebanon Somalia
Djibouti Libya Sudan
Egypt Morocco Syrian Arab Republic
Iran (Islamic Republic of) Oman Tunisia
Iraq Pakistan United Arab Emirates
Jordan Qatar Yemen
Albania Greece Republic of Moldova
Andorra Hungary Romania
Armenia Iceland Russian Federation
Austria Ireland San Marino
Azerbaijan Israel Serbia
Belarus Italy Slovakia
Belgium Kazakhstan Slovenia
Bosnia and Herzegovina Kyrgyzstan Spain
Bulgaria Latvia Sweden
Croatia Lithuania Switzerland
Cyprus Luxembourg Tajikistan
Czech Republic Malta The former Yugoslav Republic of Macedonia
Denmark Monaco Turkey
Estonia Montenegro Turkmenistan
Finland Netherlands Ukraine
France Norway United Kingdom
Georgia Poland Uzbekistan
Germany Portugal
Bangladesh Indonesia Sri Lanka
Bhutan Maldives Thailand
Democratic People's Republic of Korea Myanmar Timor-Leste
India Nepal
Australia Malaysia Philippines
Brunei Darussalam Marshall Islands Republic of Korea
Cambodia Micronesia (Federated States of) Samoa
China Mongolia Singapore
Cook Islands Nauru Solomon Islands
Fiji New Zealand Tonga
Japan Niue Tuvalu
Kiribati Palau Vanuatu
Lao People's Democratic Republic Papua New Guinea Viet Nam

Countries

Western Pacific

South-East Asia

Europe

Eastern Mediterranean

Americas

Africa


