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Background 

Tuberculosis (TB) is predominantly caused by gram-negative bacteria called Mycobacterium tuberculosis 
(M. tuberculosis); however, other mycobacterial species may also cause TB, such as Mycobacterium 
africanum, bovis, microti, and canetti.1 TB primarily affects the lungs, but can also affect other areas of 
the body, such as the lymph nodes, bone, and the central nervous system, or it can be in the form of 
disseminated TB.2 It is contracted through the inhalation of microscopic droplets, referred to as droplet 
nuclei. These droplet nuclei are created during expiratory efforts – such as coughing, sneezing, singing, 
or playing wind instruments – by someone who has active pulmonary and/or laryngeal disease due to 
M. tuberculosis.1,2 The circulation of air, proximity to and infectiousness of the source case, and duration 
of exposure of susceptible individuals are some of the factors that can lead to transmission of the 
infection. 

In most people exposed to an infectious case of TB, a limited initial pulmonary infection can ensue, 
following which M. tuberculosis can lay dormant in the body and never progress to disease, a period 
referred to as latent TB infection (LTBI). Transmission leading to latent TB infection or active TB is most 
often from person to person.2 Approximately 90% of those infected with TB will never develop active 
disease.2 Individuals with LTBI are not infectious and do not show signs or symptoms of TB. When 
detected in an individual, LTBI can be treated with antibiotics to reduce the risk of progression to active 
TB disease. 

About 10% of individuals with LTBI who do not have other risk factors will eventually develop active 
disease, 5% of them during the first two years.2 There are a large number of risk factors or conditions 
that increase the likelihood of activation from LTBI to active TB, especially human immunodeficiency 
virus (HIV) infection. Other risk factors/chronic health conditions include diabetes, renal failure, 
malnutrition, certain cancers, alcohol overuse, and cigarette smoking.2 

Active TB occurs when the immune system is unable to suppress the bacteria, whether after initial 
exposure to an infectious case or in a person with LTBI. Clinical signs and symptoms of disease depend 
upon the location of disease. The symptoms of TB in the lungs (pulmonary TB) include a new cough 
lasting two or more weeks, night sweats, and fever. With more advanced disease a person with 
pulmonary TB may cough up bloody sputum and experience decreased appetite and weight loss.2 
Pulmonary TB, along with laryngeal TB, is the infectious form of the disease. In Canada, most active TB 
occurs 18 to 24 months or more after the initial infection.2 

TB can be treated and cured with antibiotics. Treatment usually consists of a multi-drug regimen of 
antibiotics to which M. tuberculosis is sensitive, with treatment lasting a minimum of six months. The 
main objectives when treating active TB are clinical improvement, preventing the beginning or 
worsening of drug resistance, preventing relapse, and preventing transmission (in cases of pulmonary 
TB). Adverse drug reactions can cause a delay in treatment outcome. The most common cause of 
treatment failure is poor adherence to prescribed anti-TB therapy.1 When a patient is deemed cured, 
regular follow-up is usually unnecessary. Cases who have drug resistant TB or HIV/TB, as well as those 
who are suspected to have been non-adherent during treatment, should have regular follow up every 
six months for two years.2 
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It is essential for the patient to be fully compliant with all anti-tuberculosis medications or resistance to 
one or more of the anti-TB drugs can develop. Due to the importance of drug compliance and the 
potential side effects from these medications, directly observed therapy (DOT) is available to increase 
treatment compliance in a subset of TB patients.2 DOT is where a health care worker or designated 
individual watches the patient swallow each dose of the prescribed drug. 

Multi-drug resistant (MDR) TB is defined as mycobacteria that are resistant to two of the first-line 
antibiotics used to treat TB: isoniazid (INH) and rifampin,2 with or without resistance to other first- or 
second-line drugs. Extensively drug resistant (XDR) TB is resistant to INH, rifampin, any fluoroquinolone, 
and to at least one of the three injectable second-line drugs (kanamycin, amikacin, and capreomycin). 
Outside of Canada, there have also been recent reports of TB isolates completely resistant to all possible 
drug therapies, although it is difficult to ascertain resistance to some drugs since there is no 
standardized in vitro assay.2 

According to the World Health Organization, TB ranks as the second leading cause of death from an 
infectious disease worldwide, after HIV.3 Additionally, the 2010 Ontario Burden of Infectious Disease 
study ranked TB as one of the province’s twenty most burdensome infectious diseases.4 Globally, over 
the last 20 years, TB mortality and incidence rates have declined in most parts of the world. In large 
part, this has been due to global efforts such as the Stop TB Strategy. This strategy aims to dramatically 
reduce the burden of disease caused by TB by 2015, by pursuing high quality DOT expansion and 
enhancements; addressing TB-HIV co-infection, MDR-TB, and the needs of the poor and vulnerable 
populations; contributing to health system strengthening based on primary health care; engaging health 
care providers; and empowering people with TB through partnerships and promoting research, which is 
in line with the Millennium Development Goals and the Stop TB Partnership targets.3 

TB surveillance in Ontario 

In Ontario, TB is reportable under Regulation 559/91 of the Health Protection and Promotion Act (HPPA), 
R.S.O 1990.5 Infectious disease data are reported by local public health units to the Ministry of Health 
and Long-Term Care in accordance with the HPPA Ontario Regulation 5695, the Ontario Public Health 
Standards6, the Infectious Diseases Protocol7, and the TB Prevention and Control Protocol8. 

TB data are reported by public health units (PHUs) via the integrated Public Health Information System 
(iPHIS), which is an electronic reporting system for reportable diseases and reportable events in Ontario. 
TB must be reported to the Ministry of Health and Long-Term Care using iPHIS within five business days 
of receipt of initial notification to a PHU. TB cases are classified in iPHIS according to the Infectious 
Diseases Protocol, Appendix B case definitions for tuberculosis.9 Appendix 1 provides a detailed 
summary of the case definition. The minimum data elements that should be reported for each TB case 
are specified in the iPHIS TB User Guide (2009) as well as associated bulletins and directives issued by 
the Ministry of Health and Long-Term Care. 

This report only contains information for cases and related data elements as reported to local PHUs and 
then entered into iPHIS. This report reflects data entered in iPHIS at the time of data extraction, April 12, 
2013.  

http://www.search.e-laws.gov.on.ca/en/isysquery/14824cc2-30a4-4b69-bd27-2d6e41f9be08/2/doc/?search=browseStatutes&context=#hit1
http://www.search.e-laws.gov.on.ca/en/isysquery/14824cc2-30a4-4b69-bd27-2d6e41f9be08/1/doc/?search=browseStatutes&context=#hit1
http://www.search.e-laws.gov.on.ca/en/isysquery/14824cc2-30a4-4b69-bd27-2d6e41f9be08/1/doc/?search=browseStatutes&context=#hit1
http://www.e-laws.gov.on.ca/html/regs/english/elaws_regs_900569_e.htm
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/infdispro.aspx
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/infdispro.aspx
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/infdispro.aspx
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Objectives and scope of the report 

The “Tuberculosis: Ontario Provincial Report, 2012” provides a descriptive summary of active TB cases in 
Ontario. The focus of this report is on TB cases with a diagnosis date in 2012, and where available, TB 
trends since 2007. This report contains the overall TB case counts and incidence rates as well as data on 
selected demographics and characteristics. The report summarizes the following surveillance 
information collected and reported for TB cases in Ontario from January 1, 2007 to December 31, 2012: 

 Incidence rates 

 Geographic distribution 

 Sex and age group distribution 

 Country of birth 

 Site of TB disease 

 Mortality 

 HIV status 

 Treatment outcome and drug resistance 

 Exposure settings, medical and behavioural risk factors 

 Case detection 

 Laboratory testing 
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Results 

Incidence rates 

In Canada, the rate of active TB disease from 2007 to 2012 fluctuated between 4.6 and 4.9 cases per 
100,000 population. In Ontario, the rate of active TB decreased from 5.3 cases per 100,000 population in 
2007 to 4.5 cases per 100,000 population in 2012. The Ontario TB incidence rate was comparable to the 
national rate during this time period (Figure 1).10 

Figure 1. Confirmed cases (Ontario) and incidence rate of active TB: Ontario and Canada, 2007-2012 
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Geographic distribution 

Although the overall rate of TB in the province declined, the burden of TB is not equally distributed 
across PHUs. From 2007 to 2012 there were 22 PHUs that reported five or fewer cases and nine PHUs 
that typically reported more than ten cases per year. The PHUs with the highest rates of TB were 
consistently Toronto and Peel Region. Both of these PHUs have large populations of immigrants from 
high TB incidence countries3, such as India and China. 

In 2012, as in previous years, rates varied by public health unit, with Toronto (10.6 cases per 100,000 
population), Peel Region (9.2 cases per 100,000 population), and York Region (5.0 cases per 100,000 
population) having higher rates compared to the overall provincial rate. Northwestern had between six 
and seven cases each year from 2007 to 2009, which resulted in high incidence rates in those years due 
to the smaller population size in this public health unit (Figure 2; Table A1). 
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Figure 2. Incidence of active TB by public health unit of residence: Ontario, 2007-2012 
  

Please refer to Table A1 in Appendix 1 for counts and rates by public health unit, and Appendix 3 for the full names of the public health units. 
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Sex and age group distribution 

In 2012, the average age of cases was 47 years (median = 44) and ranged from 0 to 99 years, which is 
consistent with the average and median age of cases from 2007 to 2011 (2007 to 2011 data not shown). 
There were approximately 1.2 male cases for every female case in 2012, which is similar to the ratios 
from 2007 to 2011. The overall incidence rate among cases in 2012 was slightly higher in men (4.9 cases 
per 100,000 population) compared to women (4.1 cases per 100,000 population). From 2007 to 2011 
the rate in men was slightly higher or the same as the rate in women depending on the year. In 2012, 
individuals in the 25-34 and 35-44 year age group accounted for the highest number of cases relative to 
other age groups. The highest age-specific rate was in the 75+ age group (Figure 3); this age group also 
had the highest rate from 2007 to 2011. 

Figure 3. Incidence of active TB by age and sex: Ontario, 2012 
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Country of birth 

The majority (86%, 525/608) of TB cases in 2012 were born outside of Canada. The top five countries of 
birth for active TB cases born outside of Canada from 2007 to 2012 were India, the Philippines, China, 
Vietnam, and Pakistan (Table 1). It is likely that foreign born individuals acquired their TB infection in 
their birth country; however, there are foreign born cases whose disease was acquired outside of their 
birth country. 

Table 1. Active TB cases by country of birth: Ontario, 2007-2012 

Birth Country 2007 2008 2009 2010 2011 2012 Total 

Born Outside Canada               

India 110 105 121 114 118 109 677 

Philippines 70 88 87 81 89 96 511 

China 72 59 57 57 55 54 354 

Vietnam 32 37 28 42 37 34 210 

Pakistan 38 27 17 25 25 31 163 

Sri Lanka 29 22 12 21 24 18 126 

Somalia 20 26 20 18 19 15 118 

Hong Kong 19 13 13 17 13 11 86 

Ethiopia 12 10 15 12 12 16 77 

Bangladesh 15 8 11 14 7 14 69 

Other 187 150 162 172 175 124 970 

Unknown* 0 5 1 0 6 3 15 

Total 604 550 544 573 580 525 3376 

Born in Canada               

Inuit 1 2 1 1 4 2 11 

First Nations, Other 
Aboriginal** 

15 7 10 8 7 4 51 

Non-Aboriginal 48 53 69 52 57 54 333 

Total 64 62 80 61 68 60 395 

Unknown/Missing 16 10 5 11 10 23 75 

TOTAL 684 622 629 645 658 608 3846 

Note: *Unknown country of birth includes cases who reported being born outside of Canada, but birth 
country is blank or unknown. 
**First Nations, Other Aboriginal may include cases that are classified as 'other Aboriginal‘, or 
‘Aboriginal unknown’. 
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Site of TB disease 

According to the Canadian TB Standards, respiratory TB includes primary TB, pulmonary TB, as well as TB 
of the pleura, the intrathoracic or mediastinal lymph nodes, nasopharynx, nose (septum) and sinus (any 
nasal).2 Pulmonary TB refers to TB of the lungs and conducting airways.2 The majority of TB cases (64%) 
in 2012 had a diagnosis of respiratory TB. The percentage of cases with a diagnosis of respiratory was 
lower than that observed from 2007 to 2011 when between 69% and 71% of cases had a diagnosis of 
respiratory TB. Please see Appendix 1: TB diagnosis site, for a complete list of sites and detailed 
description of the hierarchy used to assign cases to each category. 

Table 2. Active TB cases by site of disease: Ontario, 2007-2012 

Year Respiratory n (%) Non-respiratory Total 

All other** Tuberculous pleurisy and/or 
TB of intrathoracic lymph 

nodes 

n (%) (n) 

2007 430 (63) 51 (8) 203 (30) 684 

2008 402 (65) 40 (6) 180 (29) 622 

2009 402 (64) 42 (7) 185 (29) 629 

2010 400 (62) 45 (7) 200 (31) 645 

2011 422 (64) 37 (6) 199 (30) 658 

2012 357 (59) 30 (5) 221 (36) 608 

Total 2413 245 1188 3846 
* Cases may have more than one site of TB infection. Cases were assigned to the above categories based on a 
hierarchy of Respiratory - ‘All other’ > Respiratory - Tuberculous pleurisy and/or TB of intrathoracic lymph nodes > 
Non-respiratory. 
** All other includes: primary respiratory tuberculosis; tuberculosis of lung; tuberculosis of larynx, trachea and 
bronchus; respiratory tuberculosis unspecified; and other respiratory tuberculosis. 
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Mortality 

Between 2007 and 2012 there were 337 deaths reported among the TB cases diagnosed in those years 
(Table 3). This reflects cases occurring between 2007 and 2012 that were reported to have died as of the 
time of data extraction. TB was reported as the underlying or contributing cause of death for 61% 
(205/337) of the cases. The majority of the cases that died (68%, 229/337) and highest proportion of 
deaths were in persons over the age of 65 years (Table 4). 

Table 3. The contribution of TB to the cause of death among TB cases1 that died: Ontario, 2007-2012 

The contribution of TB to the cause of death Total n (%) 

Reportable disease contributed to but was not underlying cause of death 119 (35) 

Reportable disease was underlying cause of death 86 (26) 

Reportable disease was unrelated to cause of death 90 (27) 

Missing 15 (5) 

Unknown 27 (8) 

Total 337 
Notes: Cause of death may not all be based on death certificates. 

Table 4. Deaths among cases of active TB: Ontario, 2007-2012 

Age 
Group 

Death 

Total number of 
cases (n) No (n) Yes (n) 

Percentage of cases 
that died (%) 

<1 9 0 0 9 

1-4 34 1 3 35 

5-14 76 0 0 76 

15-24 462 5 1 467 

25-34 686 16 2 702 

35-44 656 16 2 672 

45-54 487 30 6 517 

55-64 369 40 10 409 

65-74 350 60 15 410 

75+ 380 169 31 549 

Total 3509 337 9 3846 
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HIV status 

HIV co-infection is one of the strongest risk factors for progression of LTBI to active TB disease. 
Individuals with LTBI and an HIV co-infection have 50-110 times the estimated risk for TB relative to 
people with no known risk factors.2 Active TB is more difficult to treat in HIV co-infected individuals.2 
Ontario’s TB protocol8 encourages assessment of HIV status in all TB cases. Based on data reported 
through iPHIS, HIV status was unknown for 57% of TB cases diagnosed between 2007 and 2012 (Table 
5). However, the proportion of TB cases with unknown HIV status has been decreasing over this time 
period (Table 5, Figure 4). The percentage of all TB cases in 2012 that were identified as co-infected was 
3%, similar to the proportions observed between 2007 and 2011 where co-infection ranged from 2% to 
5%. Among cases where HIV status was known, men accounted for a higher proportion of TB-HIV co-
infected cases than women (Table 6). 

Table 5. TB-HIV co-infection among cases of active TB: Ontario, 2007-2012 

Year of 
diagnosis 

TB cases 

Total 
 (n) HIV Positive 

n (%) 
HIV Negative 

n (%) 

HIV status 
unknown 

n (%) 

2007 27 (4) 89 (13) 568 (83) 684 

2008 30 (5) 249 (40) 343 (55) 622 

2009 25 (4) 258 (41) 346 (55) 629 

2010 15 (2) 298 (46) 332 (52) 645 

2011 18 (3) 338 (51) 302 (46) 658 

2012 16 (3) 300 (49) 292 (48) 608 

Total 131 (3) 1532 (40) 2183 (57) 3846 
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Figure 4. TB-HIV co-infection among cases of active TB: Ontario, 2007-2012 

 

Table 6. TB-HIV co-infection by sex among cases of active TB: Ontario, 2007-2012 

Sex 

TB cases 

Total  
n (%) 

HIV 
Positive  

n (%) 

HIV 
Negative  

n (%) 

HIV status 
unknown  

n (%) 

Female 49 (37.4) 724 (47.3) 1063 (48.7) 1836 

Male 82 (62.6) 808 (52.7) 1119 (51.3) 2009 

Unknown 0 (0.0) 0 (0.0) 1 (0.0) 1 

Total 131 1532 2183 3846 
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Treatment outcome and drug resistance 

Of the 76% (2924/3846) of active TB cases where treatment was completed at the time of data 
extraction, 90% (2644/2924) had over 80% compliance with treatment (Table 7). Appendix 1 outlines 
the methods used for calculating TB treatment compliance. In 2012, data on reason for treatment 
ending have not been reported for many cases because they were still undergoing treatment at the time 
of data extraction. Very few cases ceased treatment due to medical reasons such as side effects of 
treatment (18 cases, 0.5%) or because they moved outside of the province (77 cases, 2%). Treatment 
ended for 337 cases (8.8%) due to death. The majority of cases from each year completed treatment 
(Table 8). 

Table 7. Compliance with treatment by cases of active TB: Ontario, 2007-2012 

Reason for ending 
treatment 

Overall Treatment Compliance 

Total 
(n) 

Missing  
(n) 

<50% 
(n) 

50-79% 
(n) 

80-99% 
(n) 

100% 
(n) 

None 
(n) 

Allergic reaction, side 
effects, contraindication 

3 2 1 8 2 2 18 

Completed 82 10 162 2169 475 26 2924 

Death 92 12 10 142 70 11 337 

Incomplete1 5 11 11 10 0 2 39 

Left province2 10 3 3 45 13 3 77 

Other3 1 0 2 4 0 0 7 
Unknown or missing 277 1 15 137 12 2 444 
Total 470 39 204 2515 572 46 3846 

Notes: 
1. All variations of 'Incomplete' - the client failed to comply with treatment or were lost to follow-up. 
2. Transferred outside / within country - the client moved from Ontario to another province or country. 
3. The 'Other (Specify)' value was selected by the public health unit. 

Table 8. Reason for ending treatment of cases of active TB: Ontario, 2007-2012 

Reason for ending 
treatment 

Year of Diagnosis 

Total 
(n) 

2007 
(n) 

2008 
(n) 

2009 
(n) 

2010 
(n) 

2011 
(n) 

2012 
(n) 

Allergic reaction, side 
effects, contraindication 

3 4 2 6 1 2 18 

Completed 570 525 536 534 519 240 2924 

Death 56 66 50 66 54 45 337 

Incomplete1 9 4 10 7 5 4 39 

Left province2 17 12 12 8 15 13 77 

Other3 1 1 0 0 2 3 7 

Unknown or missing4 28 10 19 24 62 301 444 

Total 684 622 629 645 658 608 3846 

Notes: 
1. All variations of 'Incomplete' - the client failed to comply with treatment or were lost to follow-up. 
2. Transferred outside / within country - the client moved from Ontario to another province or country. 
3. The 'Other (Specify)' value was selected by the public health unit. 
4. The number of cases with ‘Unknown or missing’ in 2012 is higher the earlier years because many of the cases were 

likely still undergoing treatment at the time of data extraction. 
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From 2007 to 2012, resistance to at least one TB drug was found in 7 to 10% of cases each year. In 2012, 
one percent of TB cases were MDR; MDR-TB cases represented less than 2% of TB cases in Ontario from 
2007 to 2011 (Table 9). From 2007 to 2012, there were three cases of active TB in Ontario that were 
extensively drug resistant (XDR-TB), identified in each of 2008, 2011, and 2012. According to the 
Canadian TB Standards, the major risk factors for drug resistant TB in Canada are previous treatment 
failure and being foreign born in a country where drug resistant TB is prevalent.2 

Table 9. Number of MDR-TB and XDR-TB cases: Ontario, 2007-2012 

Year TB cases (n) 

Resistance to one or 
more TB drugs MDR TB* XDR TB 

Cases (n) % Cases (n) % Cases (n) % 

2007 684 62 9 7 1 0 - 

2008 622 52 8 7 1 1 0.2 

2009 629 60 10 11 2 0 - 

2010 645 42 7 10 2 0 - 

2011 658 50 8 7 1 1 0.2 

2012 608 60 10 5 1 1 0.2 
Notes: 
*MDR-TB cases exclude XDR cases. 
MDR-TB is defined as resistance to isoniazid and rifampin with or without resistance to other anti-tuberculosis drugs; XDR-TB is 
defined as resistance to at least isoniazid and rifampin and any fluoroquinolone, and at least one of three injectable second-line 
drugs (capreomycin, kanamycin, and amikacin).  
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Exposure settings, medical and behavioural risk 
factors 
Of TB cases diagnosed in 2012, 86% (525/608) reported at least one exposure setting, medical or 
behavioural factor. These may represent risk factors for acquiring TB infection or progressing from LTBI 
to active TB disease. In 2012, 9% (48/525) of cases reporting at least one risk factor were considered to 
be a close contact of an active case of TB. From 2007 to 2011, the percentage of cases reporting at least 
one risk factor who were considered to be a close contact of an active case of TB ranged from 8% 
(51/613) in 2007 to 14% (82/566) in 2009. The relatively small percentage of active cases identified as 
being a close contact of an active case of TB is a reflection of many more cases occurring in the foreign 
born, whose disease is likely the result of reactivation of past infection. 

A number of cases each year have reported factors related to homelessness (e.g. 
underhoused/homeless, living in a shelter, etc.). Among the cases with one or more risk factor reported, 
3% of cases (16/525) reported homelessness as a risk factor in 2012, which is similar to the proportion in 
2011 (4%, 26/622) and to the average from 2007 to 2010 (2%, 13/587). Of the 16 active cases of TB with 
homelessness reported as a risk factor in 2012, 56% (nine cases) reported living in or accessing a shelter 
in that year.  From 2007 to 2011, an average of 63% (10/16) of homeless individuals with TB reported 
living in or accessing a shelter in that year. 

Certain medical conditions put people at greater risk for active disease, such as diabetes and being 
immunocompromised (e.g. due to HIV infection, cancer or immunosuppressant medications).2 Thirteen 
percent of cases (69/525) reported diabetes in 2012, compared to ten percent (57/594) who reported 
having diabetes from 2007 to 2011. Three percent of cases (17/525) reported having chronic renal 
failure/hemodialysis in 2012, compared to an annual average of three percent (15/594) who reported 
with these conditions from 2007 to 2011. Eight percent of cases (43/525) reported to be 
immunocompromised in 2012, compared to an annual average of ten percent (61/594) reported 
between 2007 and 2011. 

Of the active cases of tuberculosis, an average of 0.7% (4/594) per year were reported among long-term 
care home (LTCH) residents or staff between 2007 and 2011. In 2012, one percent of cases (6/525) were 
reported among long-term care home (LTCH) residents or staff. Ten percent of cases (55/525) reported 
being smokers or having smoked in 2012. 
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Case detection 

The majority of TB cases from 2007 to 2012 were reported to have been detected based on symptoms 
(80%, 3088/3846) (Table 10). This percentage was similar across these years with only minor 
fluctuations. Every active case of TB in Ontario results in the initiation of contact tracing to identify 
additional cases.8 PHUs must identify high priority contacts within 48 hours of identification of a source 
case and follow up with them as soon as possible. High priority contacts include close household 
contacts, children under age five years, those with risk factors for progression of LTBI to TB disease, and 
contacts exposed during bronchoscopy, sputum induction, autopsy, and other high-risk medical 
procedures.

8
 From 2007 to 2012 this resulted in the identification of 128 cases. 

Table 10. Episode detection method by year of diagnosis: Ontario, 2007-2012 

Episode Detection 
Method  

Year of Diagnosis 

Total (n) 
2007 
(n) 

2008 
(n) 

2009 
(n) 

2010 
(n) 

2011 
(n) 

2012 
(n) 

Symptoms 544 476 511 517 543 497 3088 

Immigration 
Screening1 

42 51 33 40 36 33 235 

Routine Screening2 27 35 18 33 15 26 154 

Contact Tracing 22 25 21 10 29 21 128 

Other 26 18 18 16 15 14 107 

Unknown 10 8 15 9 14 7 63 
Targeted Screening3 9 2 7 7 4 4 33 

Missing 3 1 3 10 0 6 23 

Post-Mortem 1 6 3 3 2 0 15 

Total 684 622 629 645 658 608 3846 

Note: 
1. Case was reported to have been identified during post-landing surveillance as part of immigration medical 

surveillance. 
2. Routine screening refers to cases found as part of clinical follow-up to screening done for school, 

employment, correctional facilities, or long-term care home requirement. 
3. Targeted screening refers to screening performed in dialysis patients, homeless shelters, and high risk 

groups. 
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Laboratory testing 

The majority of TB cases from 2007 to 2012 were confirmed via culture. Ontario’s provincial case 
definition9 for TB allows for the confirmation of active disease based on clinical evidence in the absence 
of a culture positive for TB. The percentage of cases that were confirmed via clinical diagnosis alone 
remained relatively stable from 2007 to 2012 (Table 11). Among cases in 2012 with an acid-fast bacilli 
smear performed, 46% were smear positive which was similar to previous years (Table 12). 

Table 11. Active TB by diagnostic method*: Ontario, 2007-2012 

Year of 
Diagnosis 

Culture Positive Total 
(n) No (n)  % Yes (n)  % 

2007 156  23 528  77 684 

2008 160  26 462  74 622 

2009 158  25 471  75 629 

2010 150  23 495  77 645 

2011 153  23 505  77 658 

2012 144  24 464  76 608 

Total 921  24 2925  76 3846 

*If cases were culture negative, they were diagnosed on a clinical basis. 

Table 12. Acid-fast bacilli smear results* among active TB cases: Ontario, 2007-2012 

Year of 
Diagnosis 

Smear Positive Total 
(n) No (n)  % Yes (n)  % 

2007 302 50 297 50 599 

2008 260 50 262 50 522 

2009 304 55 248 45 552 

2010 311 57 232 43 543 

2011 291 52 264 48 555 

2012 266 54 231 46 497 

Total 1734 53 1534 47 3268 

*Not all cases had an AFB smear performed. All cases were only counted once. If the case had any 
positive AFB results, they were counted as smear positive, regardless of whether or not they had other 
smear results that were negative. 
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Genotyping (Ontario Universal Typing of TB [OUT-TB]) 

Genotyping of M. tuberculosis is a powerful tool for TB surveillance and laboratory quality control. 
Studies utilizing genotyping and other genomic analyses have determined that, globally, there are seven 
major genetic lineages of M. tuberculosis.11 These have been named to indicate the evolutionary history 
of the lineage (i.e. that a strain likely evolved amongst a particular population in a particular geographic 
location or region), and do not necessarily reflect the current global distribution of these strains or the 
geographic origin of a specific case. Travel and immigration have led to the world-wide distribution of 
most lineages. 

There were 2,938 culture confirmed cases between 2007 and 2012. Genotyping was performed for 
2,476 of these culture confirmed cases. The following information details the findings of strain 
prevalence and cluster sizes in Ontario based on genotyping results between 2007 and 2012. 

The four most common TB lineages among the cases were Euro-American, Indo-Oceanic, East Asian, and 
East-African Indian (Figure 5). Within each of the lineages, foreign-born individuals comprise a large 
proportion of the cases. The Euro-American lineage is the most common lineage among TB cases which 
were born in Canada. 

Figure 5. Distribution of TB lineages among Canadian and foreign-born cases: Ontario, 2007-2012 
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Through genotyping, several larger clusters were identified with more than ten cases spanning multiple 
public health units (Table 13). The presence of these clusters does not necessarily indicate active 
transmission within Ontario. However, local transmission for clusters ON-A and ON-B has been 
documented. Both of these clusters included a number of individuals who were homeless. 

Table 13. Most frequently reported TB genotype clusters based on SM24* and their associated lineages 
and cluster composition†: Ontario, 2007-2012 

Cluster Cases (n) 
Public Health 

Units (n) 
Lineage Cluster Composition 

ON-2 26 6 Indo-Oceanic 100% The Philippines 

ON-1 21 7 Indo-Oceanic 95% The Philippines 

ON-3 17 5 East Asian 47%  East Asia, 35% South-East Asia 

ON-4 16 3 East-African Indian 94% South-Central Asia 

ON-A 13 3 Euro-American 92% North America 

ON-5 11 6 East Asian 64% Africa 

ON-B‡ 10 3 Euro-American 73% North America 
*SM24 genotype cluster refers to a unique combination of spoligotype and 24-loci MIRU-VNTR results. 
†Cluster composition refers to the country or region of birth (as indicated in iPHIS) for the majority of the cases in a particular 
cluster, and cluster nomenclature (e.g. ON-A) are specific to the OUT-TB genotyping program and assigned by the program. 
‡ON-B was originally named as closely related RFLP patterns and consists of several related SM24 clusters, SM24-17 is the 
largest cluster within this group as represented here. 

There were 186 clusters identified in Ontario from 2007 to 2012. The majority of clusters with matching 
genotypes are composed of only two cases (Figure 6). There are a number of clusters that have 10 to 15, 
16 to 19, and greater than 20 cases sharing matching genotypes; all of these clusters are represented in 
Table 13. 

Figure 6.TB genotype cluster* sizes and frequency: Ontario, 2007-2012 

 
*Genotype cluster refers to two or more M. tuberculosis isolates that share matching genotypes 



 

Page 25 of 47 
 

From 2007 to 2012, Toronto reported the highest number of culture positive cases, cases genotyped and 
single public health unit genotype clusters. There were cases from Toronto identified among 72.6% 
(135/186) of the genotype clusters in Ontario. While many clusters spanned two or more public health 
units, 44.1% (82/186) were single public health unit clusters in which all cases shared the same public 
health unit of residence (Table 14). 

Table 14. TB genotype clusters by public health unit: Ontario, 2007–2012 

Public Health Unit 
No. Culture 
Pos. Cases 

No. Cases 
Genotyped 

Total No. Genotype Clusters  
(Single Public Health Unit 

Clusters*) 

Toronto 1379 1179 135 (52) 

Peel Region 531 440 55 (9) 

York Region 283 223 35 (2) 

City Of Ottawa 200 176 32 (7) 

City Of Hamilton 97 81 13 (3) 

Halton Region 64 57 13 (0) 

Waterloo Region 61 48 7 (0) 

Windsor-Essex County 54 49 9 (1) 

Durham Region 51 43 7 (0) 

Middlesex-London 39 32 4 (1) 

Niagara Region 26 22 3 (2) 

Wellington-Dufferin-Guelph 21 18 4 (1) 

Northwestern 19 16 2 (2) 

Simcoe Muskoka District 17 16 1 (0) 

Thunder Bay District 12 9 0 (0) 
 Sudbury And District 9 8 0 (0) 
 Brant County 8 6 0 (0) 
 Haliburton, Kawartha, Pine Ridge 8 8 3 (0) 

Peterborough County-City 8 5 1 (0) 

Kingston, Frontenac, Lennox & Addington 7 6 2 (0) 

Eastern Ontario 6 5 2 (0) 

North Bay Parry Sound District 5 3 1 (1) 

Porcupine 5 5 0 (0) 
 Elgin-St. Thomas 4 2 1 (0) 

Grey Bruce 4 3 0 (0) 
 Hastings & Prince Edward Counties 4 2 1 (0) 

Lambton County 4 4 2 (0) 

Haldimand-Norfolk 3 3 0 (0) 
 Renfrew County And District 3 2 0 (0) 
 Algoma District 2 2 1 (1) 

Perth District 2 1 0 (0) 
 Huron County 1 1 0 (0) 
 Timiskaming 1 1 0 (0) 

 *Single public health unit genotype cluster refers to two or more M. tuberculosis isolates that share matching genotypes and all 
cases are in the same public health unit during the specified time period. 
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Summary 

Canada supports the goals of the Stop TB Partnership, including a 50% reduction in TB prevalence and 
death rates worldwide by 2015 compared with their levels in 1990.3,12 The reported incidence of active 
TB disease in the Canadian population is among the lowest in the world; Ontario accounts for 
approximately 40% of the TB cases in Canada.13 As a result, the Canadian goal of 3.6 cases of TB per 
100,000 population or less by 201512 will be difficult to meet without further reduction in the number 
cases in Ontario from 4.5 cases per 100,000 population in 2012. Additionally, the Ontario Burden of 
Infectious Diseases Study (ONBOIDS) ranked TB among the top twenty most burdensome infectious 
diseases in the province.4 With this in mind, the province remains committed to working to reduce the 
threat of TB in communities that remain at risk for the disease as noted in the Ontario Public Health 
Standards and Tuberculosis Prevention and Control Protocol. 

From 2007 to 2012, there were between 600 and 700 cases of TB in the province each year. The 
majority of TB cases are the result of reactivation of infection in foreign-born persons. Foreign-born 
cases have decreased by 15% over the time period under investigation, which has led to an overall 
decrease in TB cases in Ontario. Other population groups in the province such as Canadian-born/non-
Aboriginal, First Nations, and Inuit reported relatively stable TB case counts. 

Of those with a positive HIV status, the co-infection rate with TB in Ontario was lower (3%) than WHO 
estimates for HIV prevalence in TB cases in Canada (5-19%).3 However, greater than half of the TB cases 
from 2007 to 2012 in the province had an unknown HIV status, which makes it difficult to determine the 
actual number of TB cases with a co-infection. 

As immigration to Ontario from TB endemic areas like Africa and Asia continues, the number of TB cases 
in Ontario will remain dependent on the number of imported latent infections. Within Ontario, the 
Toronto census metropolitan area (which includes the Toronto, Peel and York Region public health 
units) remains the top destination for immigrants, which is reflected in the higher TB rates in the public 
health units in this area. According to Citizenship and Immigration Canada, the source area for more 
than half of immigrants to Ontario in 2013 was Asia and Pacific.14 The top five countries of birth for TB 
cases in Ontario were all in the Asia Pacific region: India, the Philippines, China, Vietnam and Pakistan. 
These are countries where TB and MDR-TB prevalence are high3, making a rise in the rate of MDR-TB in 
Ontario a possibility. However, cases of MDR- and XDR-TB are still relatively uncommon in Ontario. 

Genotyping of M. tuberculosis strains has enhanced the understanding of the epidemiology of TB in 
Ontario. The high genotypic diversity and low clustering rate of M. tuberculosis isolates as well as the 
correlation between strain lineage and patient's country of birth suggest that the majority of TB cases 
are due to reactivation of latent infections and not active transmission. However, genotyping also 
confirms that local transmission continues to occur. Of particular concern is the ongoing transmission of 
endemic strains among under-housed Canadian-born patients. 

OUT-TB Web has enhanced the OUT-TB genotyping program by merging genotyping, cluster analyses 
and laboratory data with key clinical and epidemiological information from iPHIS, providing the results in 
near real-time to the public health units using a web-based geographic information system (GIS) 
platform. Currently, eight public health units, including those with the highest incidence of new active 
TB cases, access OUT-TB Web to aid in their TB case investigations. 
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In order to prevent transmission, control measures include early diagnosis, effective treatment of both 
latent infection and active disease, and mandatory reporting to public health, which then helps to 
ensure that the following takes place: respiratory isolation and contact follow-up. Another prevention 
initiative includes public education campaigns that build awareness around TB. While significant 
progress has been made in TB prevention and control in the province, further action is needed to 
address the incidence of active TB disease that still persists. Ontario has an important role to play in 
preventing and controlling TB, building on best practices, collaborating with other governments and 
stakeholders, and contributing to the global response. 

As the epidemiology of TB in Ontario evolves, PHO will continue to work on methods to improve the 
quality of TB data reported in the province. Limitations to the provincial TB data are listed in Appendix 1. 
Future reports will try to address some of the data gaps present in the iPHIS data. Further understanding 
TB in Ontario may include analyses of TB cases via provincial administrative databases. Additionally, 
better access to First Nations TB data will improve the overall understanding of TB epidemiology in 
Ontario. 
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Appendices 

Appendix 1: Methods 

DATA SOURCES  

REPORTABLE DISEASE SURVEILLANCE 

The main source for TB data in this report is the integrated Public Health Information System (iPHIS). 
iPHIS is the electronic reporting system for reportable diseases in Ontario. Under the Health Protection 
and Promotion Act, RSO 1990, clinical and/or laboratory confirmed cases of TB are required to be 
reported by persons designated by the Act (e.g. physicians, laboratory operators, and supervisors of 
institutions) to their local medical officer of health. 

The information contained in this report reflects the number of TB cases diagnosed between January 1, 
2007 and December 31, 2012 for all active cases of TB. Data for this report were based on information 
entered in the Ontario Ministry of Health and Long-Term Care, integrated Public Health Information 
System (iPHIS) database as of April 12, 2013. 

LABORATORY BASED SURVEILLANCE 

All specimens or positive mycobacterial cultures collected/obtained for the diagnosis of TB are 
submitted to the Public Health Ontario Laboratories (PHOL). Laboratory identification of M. tuberculosis 
isolates in culture utilized the AccuProbe test (Hologic, Bedford, MA), and following positive 
identification antibiotic susceptibilities were determined using phenotypic methods (BACTEC MGIT TB 
960, Becton Dickinson, Franklin Lakes, NJ). 

Since 2012, laboratory confirmed cases of TB are cross-referenced with cases reported in iPHIS to ensure 
reporting of cases is as complete as possible. If a discrepancy is identified, a notification process is in 
place, requesting that public health units report the laboratory confirmed cases in iPHIS or correct 
information related to those cases. 

POPULATION COUNTS 

Population counts for Ontario, originally sourced from Statistics Canada, were obtained from 
intelliHEALTH for this report. Population data for Ontario were extracted by PHO from intelliHEALTH 
ONTARIO in October 2012. All 2012 rates were calculated using the 2011 population estimate because 
the 2012 population projections did not have public health unit and age breakdowns available at the 
time of analysis. 
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Data interpretation 

Incidence data in this report are presented by the date the individual was diagnosed with active TB 
(diagnosis date), not by their symptom onset date. Information on how diagnosis date is determined is 
available in the appendix. Data are reported by the jurisdiction where the individual resides ‘most of the 
time’ and not necessarily the place of TB exposure or acquisition. 

In addition to the iPHIS operational policies and user guides to assist public health units with meeting 
the reporting requirements, an annual data clean-up occurs each year across the province for TB cases 
reported or managed by each public health unit. Public health units review case counts for accuracy and 
key data fields for completeness as part of routine national reporting to the Public Health Agency of 
Canada (PHAC). However, reporting practices may differ across public health units and reporting 
completeness might vary depending on the jurisdiction. The degree of completeness and accuracy of 
data can be influenced by the resources and priorities of a public health unit. Although the best efforts 
are made to ensure data entry is correct and as clean as possible, data may still contain data entry errors 
or data entries may be inaccurate. 

The rates of TB in this report may be highly variable from year to year in less populous public health 
units. As such, it is necessary to interpret these trends with caution. 

Only active cases of TB are included in the reporting of confirmed cases (i.e. latent TB infections are not 
included). This measure refers to the total number of TB cases in a calendar year. A case of TB is 
considered confirmed if it meets the provincial case definition9 within the Ontario Public Health 
Standards Infectious Diseases Protocol.9 

Data on HIV/AIDS co-infection should be interpreted with caution. Missing data on HIV/AIDS status 
among TB cases mean that the known data may not be representative of the true HIV status of all TB 
patients. As well, patients who test anonymously for HIV and are reported in iPHIS as such cannot be 
linked with TB records. 

Aboriginal persons or persons living on reserves with TB in Ontario fall within the Federal jurisdiction of 
First Nations and Inuit Health (FNIH). This information may not be reported to public health units and in 
the event that it is, reporting and entry of this information may vary by individual public health unit and 
may result in underreporting or an inability to determine whether the case is Aboriginal. 

Death and hospitalization information may be underreported, as information may not be available or 
may not have occurred during the time of case follow up by the public health unit. Information for 
reason of death may or may not be available from a patient death certificate. Ascertainment of cause of 
death can vary across practitioners. 

TB data in this report may differ from those published in other reports depending on: 

 differences in data extraction from iPHIS 

 the date field used to aggregate data 

 enhanced data cleaning prior to and during analysis 

 local data clean up 

 late reporting of cases 

http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/docs/tb_cd.pdf
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/infdispro.aspx
http://www.health.gov.on.ca/en/pro/programs/publichealth/oph_standards/infdispro.aspx
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Diagnosis date algorithm 

Diagnosis date is defined using the following: 

 In cases not confirmed by culture of M. tuberculosis from sputum, urine, etc., the date of 

diagnosis is the date of clinical diagnosis or of positive smear, whichever comes first. 

 In cases confirmed by culture: 

o If treatment is commenced on the basis of a clinical diagnosis or positive smear report, 

‘date of diagnosis’ is the date of clinical diagnosis or of the smear report, whichever 

comes first 

o If treatment is commenced on the basis of the positive culture report, ‘date of diagnosis’ 

is the date of the culture report. 
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Confirmed provincial case definition for TB 

According to the 2009 Infectious Diseases Protocol, a confirmed case of TB is defined as: 

 Isolation by culture from an appropriate clinical specimen (e.g., sputum, tissue). 
OR 

 In the absence of bacteriological proof, cases clinically compatible with active TB  that have: 
o Radiological changes compatible with active TB 

AND 
o Histopathologic or post-mortem evidence of active TB 

OR 
o Response to anti-TB treatment 
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Incidence rates 

Crude incidence rates are calculated by dividing the total number of TB cases in a specific period (e.g. 
year) by the total number of people at risk of acquiring the disease. In this report, rates are presented 
per 100,000 population. The formula for calculating overall population-specific rates used within this 
report is defined below. 

{
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑠𝑒𝑠 𝑖𝑛 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑒𝑑 𝑡𝑖𝑚𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 𝑎𝑛𝑑 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
× 100,000} 

Overall: Number of all TB cases over a specified time period divided by the Ontario population 
for that time period, multiplied by 100,000. 

Group-specific: Number of TB cases in a sub-group (e.g. age group, sex or public health unit) 
over a specified time period divided by the Ontario population for that sub-group for that time 
period, multiplied by 100,000. 

Throughout the report, the term “incidence rate” is used interchangeably with the term “incidence” to 
refer to a rate (the number of cases observed for every 100,000 Ontarians in a given time period). In 
general, incidence refers to new cases of TB that have been reported to public health. 

All confirmed active TB cases having no documented evidence of previously active TB are considered to 
be ‘new’. TB cases are considered to be ‘reactivated’ if the client has documented evidence or history of 
previously active TB which became inactive* and now meets the TB case definition for active TB. 

*Inactive TB: 
 Cultures for M. tuberculosis negative for at least 6 months 
 In the absence of cultures, chest or other x-rays have been stable for a minimum of 6 

months (to distinguish NEW and REACTIVATED cases of TB) 
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Geographic distribution of cases 

Incidence rates are provided for each public health unit, and are calculated as per the group-specific 
incidence rate formula described above. Public health unit refers to the public health unit where a case 
resided most of the time and not necessarily the place of disease exposure or acquisition. 

Table A1. Confirmed cases of active TB by public health unit: Ontario 2007-2012* 

 
*Low numbers of cases in less populous public health units results in unstable incidence rates, interpret 
trends with caution.  

Algoma 0 (0.0) 0 (0.0) 0 (0.0) 2 (1.7) 0 (0.0) 0 (0.0)

Brant 4 (2.9) 1 (0.7) 4 (2.9) 2 (1.4) 1 (0.7) 2 (1.4)

Chatham -Kent 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.9) 0 (0.0)

City of Hamilton 39 (7.4) 20 (3.8) 19 (3.6) 11 (2.1) 18 (3.3) 13 (2.4)

City of Ottawa 37 (4.3) 53 (6.1) 49 (5.6) 48 (5.4) 47 (5.2) 40 (4.4)

Durham 15 (2.5) 15 (2.5) 11 (1.8) 9 (1.4) 13 (2.1) 8 (1.3)

Eastern Ontario 2 (1.0) 3 (1.5) 4 (2.0) 1 (0.5) 0 (0.0) 0 (0.0)

Elgin-St.Thomas 2 (2.2) 1 (1.1) 0 (0.0) 0 (0.0) 1 (1.1) 0 (0.0)

Grey Bruce 1 (0.6) 0 (0.0) 1 (0.6) 0 (0.0) 1 (0.6) 1 (0.6)

Haldimand-Norfolk 0 (0.0) 1 (0.9) 0 (0.0) 2 (1.8) 1 (0.9) 0 (0.0)

Haliburton 0 (0.0) 3 (1.7) 1 (0.6) 0 (0.0) 4 (2.2) 2 (1.1)

Halton Region 10 (2.1) 11 (2.3) 14 (2.8) 12 (2.4) 13 (2.5) 19 (3.7)

Hastings 2 (1.2) 1 (0.6) 1 (0.6) 1 (0.6) 0 (0.0) 0 (0.0)

Huron 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.7) 0 (0.0)

Kingston 2 (1.0) 3 (1.6) 3 (1.5) 2 (1.0) 0 (0.0) 1 (0.5)

Lambton 0 (0.0) 0 (0.0) 1 (0.8) 1 (0.8) 1 (0.8) 1 (0.8)

Leeds, Grenville, Lanark 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Middlesex-London 8 (1.8) 8 (1.8) 8 (1.8) 8 (1.8) 6 (1.3) 5 (1.1)

Niagara 7 (1.6) 7 (1.6) 3 (0.7) 4 (0.9) 7 (1.6) 6 (1.3)

North Bay-PS 2 (1.6) 1 (0.8) 0 (0.0) 2 (1.6) 0 (0.0) 0 (0.0)

Northwestern 7 (8.5) 6 (7.3) 6 (7.3) 4 (4.9) 1 (1.2) 1 (1.2)

Oxford 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Peel 127 (10.2) 115 (9.0) 118 (9.0) 129 (9.6) 141 (10.3) 125 (9.2)

Perth 1 (1.3) 0 (0.0) 1 (1.3) 0 (0.0) 0 (0.0) 1 (1.3)

Peterborough 1 (0.7) 2 (1.4) 3 (2.2) 1 (0.7) 1 (0.7) 1 (0.7)

Porcupine 0 (0.0) 0 (0.0) 4 (4.5) 1 (1.1) 1 (1.2) 1 (1.2)

Renfrew 2 (1.9) 0 (0.0) 1 (1.0) 0 (0.0) 0 (0.0) 1 (1.0)

Simcoe-Muskoka 1 (0.2) 0 (0.0) 4 (0.8) 8 (1.5) 2 (0.4) 5 (1.0)

Sudbury 5 (2.5) 0 (0.0) 0 (0.0) 4 (2.0) 1 (0.5) 1 (0.5)

Thunder  Bay 2 (1.3) 2 (1.3) 1 (0.6) 5 (3.2) 3 (1.9) 2 (1.3)

Timiskaming 1 (2.8) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Toronto 305 (11.6) 291 (11.0) 273 (10.2) 302 (11.1) 316 (11.5) 291 (10.6)

Waterloo 18 (3.6) 13 (2.5) 17 (3.3) 9 (1.7) 12 (2.3) 9 (1.7)

Wellington-Duffer 3 (1.1) 6 (2.2) 7 (2.6) 9 (3.3) 2 (0.7) 8 (2.9)

Windsor-Essex 10 (2.5) 6 (1.5) 15 (3.7) 6 (1.5) 10 (2.5) 11 (2.7)

York 70 (7.3) 53 (5.4) 60 (5.9) 62 (5.9) 53 (5.0) 53 (5.0)

TOTAL 684 (5.3) 622 (4.8) 629 (4.8) 645 (4.9) 658 (4.9) 608 (4.5)

Health Unit

Trends in TB Rate, 

2007-2012

Number of active TB cases (rate per 100,000 population)

2007 2008 2009 2010 2011 2012
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Immigration status 

Two iPHIS fields ‘Client Origin’ and ‘Immigration Birth Country’ were used to determine if a client was 
foreign born. For cases with the drop down selected as ‘born outside of Canada’ within the ‘Client 
Origin’ field, and the ‘Immigration Birth Country’ field was blank, the client was reclassified as foreign 
born. ‘Immigration Birth Country’ was used to determine the country in which the client was born. If 
‘Immigration Birth Country’ was filled in, the client was reclassified as foreign born regardless of the 
data entered in the ‘Client Origin’ field. 
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Aboriginal status and on reserve 

For cases who reported ‘On reserve most of the time –YES’ and did not report a value for ‘Client origin’ 
and ‘Immigration birth country’, cases were reclassified as ‘Born in Canada Aboriginal –Other’. These 
cases were not classified as ‘Born in Canada – registered status Indian’, as information was not available 
to make this distinction. 

Since TB cases among First Nations peoples living on-reserve fall within federal jurisdiction, it is possible 
that cases in this population are under-reported via iPHIS in Ontario. Furthermore, those who live on or 
off-reserve may not be identified as being First Nations in iPHIS due to incomplete origin information. 
The data only represent information reported through public health and available through iPHIS and 
interpretation of overall trends in these groups should take this into consideration. 
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TB diagnosis site 

Multiple TB diagnoses can be reported for each case of TB within iPHIS. For the purposes of this report, 
TB cases were classified as respiratory or non-respiratory based on the definitions from the Canadian TB 
Standards 7th edition. If a case had any diagnosis of TB in a site constituting respiratory TB they were 
classified as such regardless of the other sites of TB diagnosis (e.g. a case with diagnoses of miliary TB, 
unspecified and TB of the lung would be classified as respiratory TB). Respiratory cases of TB were 
further categorized into a ‘Tuberculous pleurisy and/or TB of intrathoracic lymph nodes’ group and an 
‘All other’ group. Cases were included in the ‘All other’ group if they had a diagnosis of TB for at least 
one of: primary respiratory tuberculosis; tuberculosis of lung; tuberculosis of larynx, trachea and 
bronchus; respiratory tuberculosis unspecified; or other respiratory tuberculosis. 

Table A2. Respiratory and non-respiratory disease descriptions of TB in iPHIS 

Disease Description in iPHIS 

Re-Classification - 
based on TB 
standards for 
Resp/Non Resp 

ATYPICAL MYCOBACTERIAL INFECTIONS N/A 

ACUTE MILIARY TUBERCULOSIS OF A SINGLE SPECIFIED SITE Non-Respiratory 

ACUTE MILIARY TUBERCULOSIS OF MULTIPLE SITES Non-Respiratory 

ACUTE MILIARY TUBERCULOSIS, UNSPECIFIED Non-Respiratory 

MENINGEAL TUBERCULOMA Non-Respiratory 

MILIARY TUBERCULOSIS, UNSPECIFIED Non-Respiratory 

OTHER MILIARY TUBERCULOSIS Non-Respiratory 

OTHER TUBERCULOSIS OF NERVOUS SYSTEM Non-Respiratory 

TUBERCULOSIS OF ADRENAL GLANDS Non-Respiratory 

TUBERCULOSIS OF BONES AND JOINTS Non-Respiratory 

TUBERCULOSIS OF EAR Non-Respiratory 

TUBERCULOSIS OF EYE Non-Respiratory 

TUBERCULOSIS OF GENITOURINARY SYSTEM Non-Respiratory 

TUBERCULOSIS OF INTESTINES, PERITONEUM AND MESENTERIC LYMPH Non-Respiratory 

TUBERCULOSIS OF NERVOUS SYSTEM, UNSPECIFIED Non-Respiratory 

TUBERCULOSIS OF OTHER SPECIFIED ORGANS Non-Respiratory 

TUBERCULOSIS OF SKIN AND SUBCUTANEOUS TISSUE Non-Respiratory 
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TUBERCULOSIS PERIPHERAL LYMPHADENOPATHY Non-Respiratory 

TUBERCULOUS MENINGITIS Non-Respiratory 

TUBERCULOSIS OF INTRATHORACIC LYMPH NODES 

Respiratory 
(Tuberculous pleurisy 
and TB of intrathoracic 
lymph nodes) 

TUBERCULOUS PLEURISY 

Respiratory 
(Tuberculous pleurisy 
and TB of intrathoracic 
lymph nodes) 

OTHER RESPIRATORY TUBERCULOSIS Respiratory (All other) 

PRIMARY RESPIRATORY TUBERCULOSIS Respiratory (All other) 

RESPIRATORY TUBERCULOSIS UNSPECIFIED Respiratory (All other) 

TUBERCULOSIS OF LARYNX, TRACHEA AND BRONCHUS Respiratory (All other) 

TUBERCULOSIS OF LUNG Respiratory (All other) 
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Mortality 

The following fields in iPHIS were used to classify if a case was deceased: 

 Reason treatment ended = ‘Incomplete death’ 

 Reason treatment ended = ‘Client deceased’ 

 Treatment outcome status description = ‘Death’ 

 Death date was reported 

 A value was entered for the field ‘Episode death cause description’ 
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TB treatment compliance calculations 

Treatment compliance is based on the iPHIS field ‘Overall Client Compliance (manual)’. iPHIS users select 
the compliance value based on the proportion of medication taken over the amount prescribed. This can 
be based on the number of doses. 

In the event the client dies while on treatment, the compliance estimate is the proportion of medication 
taken over the amount prescribed up until the time of death. However, if the client on TB medication 
dies 2 months after treatment starts and only took 1/3 of all medications and refused all others, 
compliance estimates in this situation would be <50%. 

The adequacy of the treatment regimen was not evaluated when analyzing treatment adherence. 

Genotyping and OUT-TB program 

Genotyping, or “DNA fingerprinting”, is the process of determining a genetic profile for an organism. It is 
used to compare and differentiate strains which may appear identical using routine diagnostic tests. This 
type of information complements traditional case investigation activities and can help confirm or refute 
suspected transmission events, detect potential outbreaks, and link cases that have occurred at 
different times or in different places. 

Genotyping of TB isolates has been performed at the Public Health Ontario Laboratories since 1997. 
Prior to the initiation of the Ontario Universal Typing of Tuberculosis (OUT-TB) program at the Toronto 
Public Health Ontario Laboratories (August 2007), TB case isolates were genotyped primarily using the 
RFLP method. Since RFLP is laborious, it was only performed upon request, and subsequently only a 
subset of strains was genotyped. The goal of OUT-TB is universal surveillance, which involves genotyping 
the first M. tuberculosis isolate from every new culture-positive TB case in Ontario. With the 
implementation of more rapid, PCR-based genotyping methods (spoligotyping and 24-locus MIRU-
VNTR), the ability to provide genotyping results in near real-time became possible. Together, these 
methods provide excellent discriminatory power for the analysis (equivalent to the gold standard RFLP) 
and classification of M. tuberculosis strains. 

Upon notification of an M. tuberculosis positive result, cases are entered into the integrated Public 
Health Information System (iPHIS) by public health units and a unique Client ID is generated. This ID is 
used in OUT-TB Web to link laboratory records to the provincial surveillance records. Once genotyping 
results are completed and the iPHIS linkage has occurred, case based genotyping results are available to 
OUT-TB users. Note that, due to technical issues, not all isolates can be completely genotyped. 
Untypeable isolates are not included in the database from which the following data were derived. 
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Risk factors 

In 2011, standard definitions for Risk Factors were implemented and a user guide was released to all 
public health units. Multiple risk factors can be reported for each case; therefore the total number of 
risk factors reported can be greater than the total number of cases or the total number of cases 
reporting at least one risk factor. Only cases who reported at least one risk factor are included in the 
analysis. 

Where noted, risk factors were combined to form new categories. In some instances, cases reporting 
the risk factors to be combined are counted once because the combined risk factors are considered 
sufficiently similar such that they measure the same risk. In contrast, risk factors included in the ‘Other’ 
category measure different risks and as such each recorded risk factor contributes to the count for the 
‘Other’ risk factor category. 

The measure of ‘homelessness’ included the following risks entered in iPHIS: 

 Underhoused/homeless 

 (I) underhoused 

 Homeless shelter drop-in/day program use 

 Shelter <1 year 

 Shelter 1-5 years 

 Shelter 6-10 years 

 Shelter>10 years 

The measure of ‘immunocompromised’ included the following risks entered in iPHIS: 

 Cancer (specify) 

 HIV status 

 (I) HIV infection 

 HIV lab confirmed 

 (I) HIV clinically confirmed 

 HIV positive self-admitted 

 (I) AIDS 

 Organ tissue transplant (specify) 

 Immunocompromised (specify) 

 Takes TNF (tumour necrosis factor) – alpha inhibitors 

The following was used to determine the risk factor categories ‘any risk factor’, ‘no risk factor’, and 
‘unknown risk factor’. 

 A case was considered to have reported ‘any risk factor’ if they selected any available risk factor 
in iPHIS with the exception of ‘unknown’ for medical, exposure setting or behavioural risk 
factors. 

 If a case reported medical risk factors ‘none’, behavioural risk factor ‘none’ and no other risk 
factors, the case was considered to have ‘no risk factor’ reported. 

 A case was considered to have an ‘unknown risk factor’ if they reported ‘unknown’ medical risk 
factor and ‘unknown’ exposure setting and ‘unknown’ behavioral social risk factor and no other 
risk factors. 
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Additional data tables 

Table A3. Incidence of active TB by age and sex: Ontario 2007-2012 

  

2007 2008 2009* 2010 2011 2012 

Count Rate Count Rate Count Rate Count Rate Count Rate Count Rate 

M
al

e
 

<1 3 4.3 1 1.4 1 1.4 0 0.0 0 0.0 1 1.4 

1-4 1 0.3 3 1.0 2 0.7 0 0.0 6 2.0 5 1.7 

5-14 3 0.4 6 0.8 8 1.0 3 0.4 7 0.9 8 1.1 

15-24 35 3.9 29 3.2 51 5.6 41 4.4 37 4.0 38 4.1 

25-34 67 7.9 47 5.5 45 5.2 49 5.5 49 5.4 53 5.7 

35-44 69 6.9 48 4.9 70 7.3 63 6.7 52 5.6 49 5.4 

45-54 47 4.8 58 5.8 35 3.4 50 4.8 47 4.4 46 4.3 

55-64 35 5.0 47 6.5 48 6.4 39 5.0 39 4.9 32 3.9 

65-74 31 7.4 41 9.5 31 7.0 34 7.4 40 8.4 46 9.1 

75 + 52 16.3 51 15.4 52 15.3 58 16.5 49 13.6 51 13.8 

Total 
Male 

343 5.4 331 5.2 343 5.3 337 5.2 326 4.9 329 4.9 

Fe
m

al
e

 

<1 0 0.0 1 1.5 0 0.0 0 0.0 0 0.0 2 2.9 

1-4 4 1.5 1 0.4 4 1.4 2 0.7 5 1.8 2 0.7 

5-14 4 0.5 10 1.3 7 1.0 5 0.7 8 1.1 7 1.0 

15-24 42 4.9 35 4.0 41 4.7 35 4.0 45 5.1 38 4.3 

25-34 69 8.0 62 7.1 66 7.4 63 7.0 72 7.8 60 6.4 

35-44 61 6.1 56 5.7 49 5.1 54 5.7 53 5.6 48 5.1 

45-54 42 4.3 32 3.2 31 3.0 46 4.4 44 4.2 39 3.7 

55-64 37 5.1 22 2.9 26 3.3 32 3.9 30 3.6 22 2.6 

65-74 34 7.2 42 8.7 25 5.0 29 5.7 33 6.3 24 4.3 

75 + 48 9.8 30 6.0 36 7.1 42 8.1 42 7.9 37 6.9 

Total 
Female 

341 5.3 291 4.4 285 4.3 308 4.6 332 4.9 279 4.1 

Total 684 5.3 622 4.8 628 4.8 645 4.9 658 4.9 608 4.5 

*One case with missing sex excluded in 2009. 
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Appendix 2: Technical notes and data caveats 

There are a numbers of caveats with respect to the data presented in this report, these are as follows: 

 iPHIS is a dynamic disease reporting system which allows ongoing updates to data previously 

entered. As a result, data extracted from iPHIS represent a snapshot at the time of extraction 

and may differ from previous or subsequent reports. 

o The data for this report were based on information entered in the Ontario Ministry of 

Health and Long-Term Care, integrated Public Health Information System (iPHIS) 

database as of April 12, 2013. 

 MDR and XDR-TB data were extracted from Labware on February 18, 2014. 

 The data only represent cases reported to public health and recorded in iPHIS. As a result, all 

counts will be subject to varying degrees of underreporting depending on factors such as 

disease awareness, medical seeking behaviours, changes in laboratory testing, reporting 

behaviours, and severity of illness. 

 Changes to provincial surveillance case definitions and disease classifications have occurred over 

the years. Cases are classified in iPHIS according to the Ontario Ministry of Health and Long-

Term Care (MOHLTC) surveillance case definitions used at the time the case was identified. 

Please note that the case definitions available online as part of the Infectious Diseases Protocol 

represent the most recent definitions, and cases reported in prior years may have been 

classified according to different case definitions or disease classifications which may impact 

analysis of trends. 

 Case counts include only the following classifications: Confirmed. 

 Cases of TB are reported based on ‘diagnosis date’. 

 Orientation of case counts by geography is based on the diagnosing health unit (DHU). DHU 

refers to the case's public health unit of residence at the time of illness onset and not 

necessarily the location of exposure. Cases for which the DHU was reported as MOHLTC (to 

signify a case that is not a resident of Ontario) or Muskoka Parry Sound (a public health unit that 

no longer exists) have been excluded. 

 Cases for which the Disposition Status was reported as ENTERED IN ERROR, DOES NOT MEET 

DEFINITION, DUPLICATE-DO NOT USE, or any variation on these values have been excluded. 

 The possibility of duplicates exists because duplicate sets were not identified and excluded 

unless they were resolved prior to data extraction either at the local or provincial level. 
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Appendix 3: Ontario’s public health units and 

regions 

As depicted in the map below, there are 36 public health units (PHUs) in Ontario, which are grouped into 

regions. The table on the following page also provides a reference to PHU abbreviations used in this 

report. 
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PUBLIC HEALTH UNITS AND REGIONS 

 

Public Health Units and Regions Abbreviation 

NORTH WEST  

Northwestern  

Thunder Bay District 

NWR  

THB  

NORTH EAST  

Algoma 

North Bay Parry Sound District  

Porcupine  

Sudbury & District  

Timiskaming 

ALG 

NPS 

PQP 

SUD 

TSK 

EASTERN 

Eastern Ontario  

City of Ottawa 

Hastings & Prince Edward Counties 

Kingston, Frontenac and Lennox & 
Addington 

Leeds, Grenville And Lanark District 

Renfrew County and District 

EOH 

OTT 

HPE 

KFL 

LGL 

REN 

CENTRAL EAST 

Durham Region 

Haliburton, Kawartha, Pine Ridge 

Peel Region 

Peterborough County-City 

Simcoe Muskoka District 

York Region 

DUR 

HKP 

PEE 

PTC 

SMD 

YRK 

 

Public Health Units and Regions Abbreviation 

TORONTO 

Toronto  TOR 

SOUTH WEST  

Chatham-Kent 

Elgin-St. Thomas 

Grey Bruce 

Huron County  

Lambton County  

Middlesex-London 

Oxford County 

Perth District 

Windsor-Essex County 

CHK 

ELG 

GBO 

HUR 

LAM 

MSL 

OXF 

PDH 

WEC 

CENTRAL WEST  

Brant County 

City Of Hamilton 

Haldimand-Norfolk 

Halton Region 

Niagara Region 

Waterloo Region 

Wellington-Dufferin-Guelph 

BRN 

HAM 

HDN 

HAL 

NIA 

WAT 

WDG 
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