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Invasive bacterial diseases in Northern 
Canada, 2006–2013
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Abstract 
Background: Northern populations are known to be at a higher risk of developing invasive 
bacterial diseases (IBDs) compared with the rest of Canada. Since the last published study that 
described IBDs in Northern Canada, a number of vaccines against some bacterial pathogens 
have been introduced into the routine childhood immunization schedule.

Objective: To describe the epidemiology of IBDs in Northern Canada from 2006 to 2013 and 
compare their incidences in the North to the rest of Canada.

Methods: Data for 5 IBDs (invasive pneumococcal disease [IPD], invasive Haemophilus 
influenzae disease [Hi], invasive Group A streptococcal disease [iGAS], invasive meningococcal 
disease [IMD] and invasive Group B streptococcal disease [GBS]) were extracted from the 
International Circumpolar Surveillance (ICS) program and the Canadian Notifiable Diseases 
Surveillance System. Incidence rates were calculated per 100,000 population per year.

Results: During the study period, the incidence rates of IPD ranged from 16.84–30.97,  
iGAS 2.70–17.06, Hi serotype b 0–2.78, Hi non-b type 2.73–8.53, and IMD 0–3.47 per  
100,000 population. Except for IMD and GBS, the age-standardized incidence rates of other 
diseases in Northern Canada were 2.6–10 times higher than in the rest of Canada. Over the 
study period, rates decreased for IPD (p = 0.04), and iGAS (p = 0.01), and increased for Hi 
type a (Hia) [p = 0.004]. Among IPD cases, the proportion of pneumococcal conjugate vaccine 
(PCV7) serotypes decreased (p = 0.0004) over the study period. Among Hi cases, 69.8% were 
Hia and 71.6% of these were in children under than 5 years. Of 13 IMD cases, 8 were serogroup 
B and 2 of them died. In Northern Canada, the incidence of IPD, iGAS and Hi was 2.6 to  
10 times higher than the rest of Canada.

Conclusion: Northern populations in Canada, especially infants and seniors among First Nations 
and Inuit, are at higher risk of IPD, Hi and iGAS than the rest of Canada. Hia is the predominant 
serotype in Northern Canada. 
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Introduction
Established in 1999, the International Circumpolar Surveillance 
(ICS) program is a population-based infectious disease 
surveillance network of circumpolar countries including  
United States, Canada, Greenland, Iceland, Norway, Sweden, 
Finland and Russia (1). In Canada, Northern regions (Yukon,  
Northwest Territories, Nunavut, Labrador, and Quebec Cree and 
Nunavik) and a network of laboratories, including three reference 
laboratories (the National Centre for Streptococcus [NCS]  
(1999–2009), the Laboratoire de santé publique du Québec 
[LSPQ], and the National Microbiology Laboratory [NML]) 
participate in the ICS program. ICS has been monitoring 
invasive disease caused by Streptococcus pneumoniae (invasive 
pneumococcal disease, IPD) since 1999 and invasive 

diseases caused by Streptococcus pyogenes (invasive Group A 
streptococcal disease, iGAS), Streptococcus agalactiae (Group 
B streptococcal disease, GBS), Haemophilus influenzae (Hi) and 
Neisseria meningitidis (invasive meningococcal disease, IMD) 
since 2000. 

The demography of Northern Canada differs from the rest 
of the country. In 2013, the population of Northern Canada 
was estimated to be 155,666, about 0.4% of the Canadian 
population. However, the proportion of self-identified  
Indigenous people (First Nations, Métis or Inuit) was 
approximately 60% compared to about 4% in Canada overall. 
Northern populations, and especially Indigenous peoples, have 
higher rates of invasive bacterial diseases (IBDs) compared with 
the rest of Canada (2–6). 
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The last published study describing IBDs in Northern Canada 
included data from 1999 to 2005 (5). Since then, a number 
of vaccines against some bacterial pathogens have been 
introduced into the routine childhood immunization schedule. 
In Canada, the National Advisory Committee on Immunization 
(NACI) recommends vaccines and their schedules, but the 
implementation of vaccine programs varies among provinces and 
territories. For IPD, routine infant vaccine programs for  
7-valent pneumococcal conjugate vaccine (PCV7) began in  
2002 and were fully implemented across Northern Canada by 
January 2006 (7). The IPD vaccine programs began replacing 
PVC7 with 10-valent pneumococcal conjugate vaccine (PCV10) in 
2010. By January 2011, all six regions were using  
13-valent pneumococcal conjugate vaccine (PCV13) in their 
infant IPD vaccine programs. The 23-valent pneumococcal 
polysaccharide vaccine (PPV23) is used for targeted populations 
such as people aged 65 years and over and those at risk for IPD 
(8). Routine infant vaccine programs for Hi type b have been 
implemented since 1997 (8). For IMD, routine infant vaccine 
programs of meningococcal C conjugate vaccine (MenC) [9] have 
been implemented in all six regions as of 2007. 

The objective of this report is to describe the epidemiology of 
IBDs in Northern Canada from 2006 to 2013 and compare their 
incidences in the North to the rest of Canada.

Methods 

Epidemiological data
Surveillance data for Northern Canada and the rest of the 
country were extracted from ICS and the Canadian Notifiable 
Diseases Surveillance System (CNDSS), respectively, with disease 
onset between January 1, 2006 and December 31, 2013. Only 
cases that met the national case definitions (10) were included. 
ICS regional coordinators complete disease-specific Bacterial 
Disease Surveillance Forms (BDSFs) for cases that meet the 
national case definitions (10) and then collate and review 
laboratory information. Data included within the BDSF include 
non-nominal demographic information, clinical information, 
outcomes, risk factors and immunization history. Completed 
BDSFs and laboratory reports are sent to the Public Health 
Agency of Canada using a secure process. CNDSS receives 
aggregated data containing basic non-nominal demographic 
information from provinces and territories annually.

Laboratory data
Invasive isolates were submitted to NML, NCS (2006–2009) 
or LSPQ for characterization. Serotyping of S. pneumoniae 
using the Quellung reaction was performed using commercial 
pool, group, type and factor antisera from SSI Diagnostica, 
Statens Serum Institut, Copenhagen, Denmark (11,12). The 
emm sequence types for iGAS isolates were determined using 
the methodology recommended by the United States Centers 
for Disease Control and Prevention (CDC) [13]. GBS serotypes 
were determined using commercial latex-agglutinating antisera 
from SSI Diagnostica (11,12). Serotyping of H. influenzae was 
accomplished using bacterial agglutination test with antisera 

from Difco Laboratories (BD Diagnostics, Falcon Lakes,  
New Jersey, USA), and the results were confirmed by polymerase 
chain reaction (PCR) [14]. Non-typeable strains of Hi were 
confirmed by 16S ribosomal RNA sequencing (15). Serogrouping 
of N. meningitidis was performed using bacterial agglutination 
methods (16). All reference laboratories participate in an 
ongoing ICS quality control program (17).

Population data
General population estimates were obtained from  
Statistics Canada (18). Because Statistics Canada only 
provides Indigenous population estimates for 2006 and 2011 
census years, aggregated Indigenous (First Nations, Métis 
or Inuit) population estimates in this report were obtained 
from territorial/regional statistics departments. Indigenous 
population estimates for Labrador and Quebec Cree could only 
be estimated based on 2006 and 2011 census data. Population 
estimates of separate Indigenous groups were not available for 
this report. The 1991 Canadian population was chosen as the 
standard population for age standardization. The population 
distribution is based on the final post-Census estimates 
for July 1, 1991, Canadian population, adjusted for census 
undercoverage. The age distribution of the population has been 
weighted and normalized (19).

Data used in this report came from public health surveillance and 
were exempt from research ethics board approval.

Analysis 
The demographic data, serotype distributions, as well as clinical 
characteristics, and immunization status of the IBD cases were 
examined. Incidence rates for GBS of the newborn were not 
calculated since annual live births estimates of Northern regions 
were not available for this report. All incidence rates were 
per 100,000 population per year. Direct method was used for 
calculating age-standardized rates. Confidence intervals (CIs) of 
age-standardized rates were calculated with the method based 
on the gamma distribution (20). Cases with missing age were 
excluded from age standardization. The Chi-squared test and 
Fisher’s exact test were used to compare proportions. Poisson 
regression was used to compare incidence rates and estimate 
disease trends. Statistical significance was considered at the 
95% confidence level. Descriptive and inferential analyses were 
conducted using Microsoft Excel 2010 and SAS EG 5.1. 

Results

Overview
From 2006 to 2013, the total number of confirmed cases 
reported in Northern Canada was 270 IPD, 110 iGAS,  
109 Hi, 13 IMD and 8 GBS of the newborn. The demographic 
information for cases of each disease is noted in Table 1. A total 
of 46 IBD related deaths were reported.
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Table 1: Demographic distributions of invasive bacterial 
diseases in Northern Canada, by disease, gender and 
ethnicity, 2006–2013

Table 2 shows the annual crude incidence rates of the diseases 
in Northern regions as well as the age-standardized rates for 
both Northern regions and the rest of Canada. Except for IMD, 
age-standardized incidence rates of IPD, iGAS and Hi were 
significantly higher in Northern regions. 

Disease-specific

Invasive pneumococcal disease (IPD) 

The age-standardized incidence rate (per 100,000 population) of 
IPD decreased significantly over the report period  
(p = 0.04) [data not shown]. The age-standardized incidence 
rates were similar for males (23.55, CI: 19.65–28.10) and females 
(23.40, CI: 19.31–28.22). The annual incidence rate (per 100,000 
population) was highest for infants less than 1 year old  
(132.68, CI: 88.96–190.55), children aged 1 to 4 years  
(49.53, CI: 35.70–66.96) and adults 60 years and older  
(47.85, CI: 35.84–62.59). The average annual incidence rate was 
29.51 (range: 22.13–37.12) for those of Indigenous origin and 
7.57 (range: 3.18–13.23) for those of non-Indigenous origin, and 
this difference was significant (p < 0.0001) [Figure 1].

Figure 1 also shows that the proportional distributions of IPD 
serotypes have changed over the years. The proportion of PCV7 
serotypes decreased significantly from 37% (n=10) in 2006 to  
4% (n=1) [p = 0.0004] in 2013. There have been no cases of 
PCV7 serotypes under 2 years of age since 2009. Of the cases 
in this group, the proportion of the additional PCV13 serotypes 
was 26% before 2011 and 21% after 2011 and the change was 
not significant (p = 0.49). From 2006 to 2013, the most common 
serotypes were 8 (13.9%), 7F and 19A (6.6% each), 12F (6.0%), 
and 3, 14, 22F (5.4% each). After 2010, the most common 

Disease
Crude incidence rates

Age-standardized incidence rates  
(95% CI)

Northern regions2 Rest of Canada2

2006 2007 2008 2009 2010 2011 2012 2013 2006–2013 2006–2013

IPD 18.73 30.97 23.20 30.42 20.66 22.96 16.84 17.35 23.59 (20.72–26.80) 8.68 (8.57–8.79)

iGAS 12.49 9.63 17.06 2.70 8.00 7.87 9.07 7.07 10.86 (8.83–13.26) 4.20 (4.12–4.28)

Hib 2.78 0.69 2.05 0.68 0.00 0.66 0.65 0.64 0.89 (0.45–1.71) 0.09 (0.08–0.10)

Hi non-b3 7.63 6.88 2.73 6.76 11.33 8.53 7.77 10.92 8.13 (6.26–10.48)4 0.95 (0.89–1.01)4

IMD 3.47 0 0.68 0.68 0.67 1.31 1.30 0.64 0.87 (0.46–1.63) 0.55 (0.52–0.58)
Abbreviations: CI, confidence interval; Hib, Haemophilus influenzae type b; Hi non-b, Haemophilus influenzae type OTHER; iGAS, invasive Group A streptococcal disease;  
IMD, invasive meningococcal disease; IPD, invasive pneumococcal disease 
1 Two invasive Hi disease cases with missing serotype and 1 IPD case with missing age were excluded from the incidence rate calculation 
2 Age-standardized rates and CIs are bolded when the differences between Northern regions and the rest of Canada are significant 
3 For the purpose of comparison, Hi non-b serotypes were grouped into one category to match the national data in Canadian Notifiable Diseases Surveillance System 
4 Age-standardized incidence rates for invasive Hi non-b disease do not include data of 2007–2008

Table 2: Crude and age-standardized incidence rates (per 100,000 population) of invasive bacterial diseases in 
Canada, by disease, region and year, 2006–20131

Abbreviations: IPD, invasive pneumococcal disease; PCV, pneumococcal conjugate vaccine; PPV, 
pneumococcal polysaccharides vaccine 
1 PCV7 serotypes: 7 serotypes included in PCV7, i.e., serotype 4, 6B, 9V, 14, 18C, 19F, and 23F; 
PCV13 serotypes: additional 6 serotypes included in PCV13 compared to PCV7, i.e., serotype 
1, 3, 5, 6A, 7F, and 19A; PPV23 serotypes refers to additional 11 serotypes included in PPV23 
compared to PCV13, i.e., serotype 2, 8, 9N, 10A, 11A, 12F, 15B, 17F, 20, 22F, and 33F 
2 A total of 23 cases without ethnicity information were excluded from the incidence calculation 

Figure 1: Invasive pneumococcal disease serotype 
distribution by year and incidence rates  
(per 100,000 population) by year and ethnicity in 
Northern Canada, 2006–20131,2

Disease 
(total 

number)

Median 
age, 
years 

(range)1

Sex2 
(male/
female)

Number of cases (%)

Ethnicity3

First 
Nations

Inuit Métis
Non-

Indigenous

IPD 
(N=270)

39 
(0–92)

142/127 114 (46) 94 (38) 3 (1) 36 (15)

iGAS 
(N=110)

41 
(0–90)

61/49 50 (48) 44 (42) 0 11 (10)

Hi  
(N=109)

1 
 (0–80)

59/50 28 (11) 74 (72) 0 1 (1)

IMD 
(N=13)

0 
(0–56)

5/8 4 (31) 6 (46) 0 3 (23)

GBS  
(N=8)

0 
(0–88)

5/3 3 (38) 4 (50) 0 1 (12)
 

Abbreviations: GBS, Group B streptococcal disease; Hi, Haemophilus influenzae;  
iGAS, invasive Group A streptococcal disease; IMD, invasive meningococcal 
disease; IPD, invasive pneumococcal disease 
1 Two cases with unknown age were excluded 
2 One case with unknown sex was excluded 
3 Thirty-five cases with unknown ethnicity were excluded
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serotypes were 7F (16.5%), 10A (11.4%), 19A, 22F and 33F  
(7.6% each), and 11A (5.1%). 

Of the 44 cases who had been vaccinated with PCV7, the 2 who 
had PCV7 serotypes were not fully vaccinated at the time of 
illness. All of the 6 cases who had been vaccinated with PCV10 
had non-PVC10 serotypes. Of the 13 cases who had been 
vaccinated with PCV13, only one had a PCV13 serotype and that 
case had not been fully vaccinated, i.e., had not received all  
4 doses. Of the 70 cases that had PPV23, 20 (29%) were infected 
with non-vaccine serotype and 5 (7%) with unknown serotype. 

In total, 87.4% (n=236) of IPD cases were hospitalized. The most 
common clinical syndromes (Table 3) were pneumonia (68.2%), 
septicemia/bacteremia (50.4%) and meningitis (7.4%). The overall 
case-fatality ratio (CFR) was 11.0% (n=28). The majority of the 
fatal cases were individuals aged 40 and 59 years  
(46.4%, n=13) and 60 years and older (35.7%, n=10). Individuals 
in these two age groups with IPD had significantly higher risk 
for death (CFR=18.1%) than those in younger age groups 
(CFR=3.9%, p = 0.0003). The fatality ratio did not vary between 
cases in Indigenous and non-Indigenous people (p = 0.78). 
Among 26 fatal cases with serotype information, the majority 
were PPV23 serotypes (46.2%, serotypes are not included in 
PCV13) and non-vaccine serotypes (34.6%). 

Table 3: Common clinical manifestations and outcomes 
of cases of invasive pneumococcal disease, invasive 
Group A streptococcal disease, Haemophilus influenzae 
type b, invasive meningococcal disease and  
Group B streptococcal disease of the newborn in 
Northern Canada in 2006-20131

Manifestation and  
outcome

Number of cases (%)

IPD2  
(n=258)

iGAS  
(n=106)

Hi  
(n=102)

IMD3 
(n=13)

GBS3  
(n=8)

Septicemia/
Bacteremia

130 (51.2) 42 (40.8) 36 (38.3) 4 6

Meningitis 19 (7.5) 0 24 (25.5) 8 2

Pneumonia 176 (69.3) 17 (16.5) 41 (43.6) 2 2

Empyema 7 (2.8) 7 (6.8) 2 (2.1) 0 0

Septic arthritis 4 (1.6) 11 (10.7) 11 (11.7) 1 0

Necrotizing 
fasciitis

0 10 (9.7) 0 0 0

Cellulitis 0 33 (32.0) 6 (6.4) 0 0

Death4 28 (11.0) 8 (7.8) 8 (8.5) 2 (15.4) 0

Abbreviations: GBS, Group B streptococcal disease; Hi, Haemophilus influenzae;  
iGAS, invasive Group A streptococcal disease; IMD, invasive meningococcal disease;  
IPD, invasive pneumococcal disease 
1 For each disease, the total percentage of manifestation could be more than 100% due to the 
multiple manifestations for an individual case 
2 For IPD, pneumonia refers to pneumonia with bacteremia 
3 Due to the small total number of cases, the proportions of manifestation were not calculated for 
IMD and GBS of the newborn 
4 The total number of cases where outcome information is available was: 254 (IPD), 103 (iGAS),  
94 (Hi), 13 (IMD), and 7 (GBS)

Invasive Group A streptococcal disease (iGAS)

The age-standardized annual incidence rate of iGAS decreased 
significantly (p = 0.01) over the report period. Of 110 iGAS cases, 
61 were male and 49 female. The age-standardized incidence 
rates (per 100,000 population) were similar for males  

(11.86, CI: 8.94–15.51) and females (9.72, CI: 7.07–13.14). The 
annual incidence rate (per 100,000 population) was the highest 
for infants under 1 year of age (41.18, CI: 18.83–78.17) and 
adults aged 60 years and older (47.85, CI: 35.84–62.59), and 
children aged 1 to 4 years (11.79, CI: 5.66–21.69). The annual 
incidence rate ranged between 2.25 and 20.44 for Indigenous 
peoples and between 0 and 6.80 for non-Indigenous people, and 
the rate was significantly higher for Indigenous peoples  
(p < 0.0001).

Isolates of 74 iGAS cases were emm typed, and the most 
common types were emm59 (10.8%), emm1 and emm91  
(9.5% each) and emm41 (6.8%). Nighty-two percent (n=101) of 
cases were hospitalized. As shown in Table 3, the most common 
manifestations were septicemia/bacteremia (39.6%) and cellulitis 
(31.1%). Pneumonia (16%), septic arthritis (10.4%), necrotizing 
fasciitis (9.4%) and empyema (6.6%) were also commonly seen. 
The overall CFR was 7.8% (n=8) and all fatal cases (except 1 with 
unknown ethnicity) were in Indigenous peoples. The emm types 
of the fatal cases were all different.

Invasive Haemophilus influenzae disease (Hi) 

Overall, there were no significant changes in the 
age-standardized annual incidence rates of Haemophilus 
influenzae type b (Hib) (p = 0.18) or Hi non-b (p = 0.15) from 
2006 to 2013. Except for 6 cases with missing ethnicity and 1 
non-Indigenous case, all the other 102 cases were First Nations 
and Inuit people. Of the 12 Hib cases, 10 were under 18 months 
of age; 4 had completed their primary vaccine series, 5 had 
received the vaccine but were not up-to-date and 1 was not 
vaccinated.

Figure 2 shows the serotype distribution of Hi cases. During the 
study period, Hi type a (Hia) accounted for 69.8% of the cases, 
followed by Hib (11.3%) and Hi non-typable (10.4%). No  
serotype e cases were reported. The annual incidence rate (per 
100,000 population) of Hia increased significantly (p = 0.004) 
from 2006 to 2013. Fifty-three (71.6%) of Hia cases were in 
children under than 5 years. The incidence rate of Hia was the 
highest for infants less than 1 year (132.68, CI: 88.86–190.55), 
followed by children aged 1 to 4 years (28.31, CI: 18.14–42.12). 

In total, 87.5% (n=91) of Hi cases were hospitalized. The most 
common manifestations (Table 3) were pneumonia (38.7%), 
septicemia/bacteremia (34.0%), meningitis (22.6%), and septic 
arthritis (10.4%). The overall CFR was 8.5% (n=8) and all fatal 
cases were of Hia. 

Invasive meningococcal disease (IMD) 

Of 13 IMD cases, 8 were serogroup B (all under 5 years of age),  
2 were C (both between 40 and 59 years) and 3 were W (all 
under 10 years of age). In terms of manifestation, 4 cases had 
meningitis only, 4 had meningitis with septicemia/bacteremia or 
other conditions, 2 had septicemia/bacteremia only (Table 3). 
Two cases died; both had serogroup B. 

Invasive Group B streptococcal disease (GBS) of the newborn 

Of 8 cases of GBS of the newborn, 6 were early onset and  
2 were late onset. The serotyping information was available for 
only 3 cases, 1 serotype Ia and 2 serotype III.  
Septicemia/bacteremia was the most common manifestation 
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(n=6), followed by meningitis (n=2) and pneumonia (n=2)  
(Table 3). No deaths were reported. 

Discussion 
In Northern Canada, the incidence of IPD, iGAS and Hi was  
2.6 to 10 times higher than in the rest of Canada, especially 
among First Nations and Inuit people. These findings are 
consistent with previous Canadian and international circumpolar 
studies (3-6,21-23). 

IPD accounted for half of the IBDs cases during the study period 
and continues to be a substantial cause of morbidity in  
Northern Canada, especially for infants and people aged  
60 years and greater. The risk of death did not vary between 
Indigenous and non-Indigenous peoples. 

Routine PCV7 vaccination of infants started in 2002 in some 
Northern regions and IPD incidence has reduced since then 
(5,6). This report demonstrates a further reduction and sustained 
decreasing trend in PCV7 serotype-caused IPD as well as the 
total incidence of IPD. The incidence of IPD caused by PCV13 
has not changed. More longitudinal data are needed for further 
assessment of PCV13. The efficacy and effectiveness of PPV23, 
which differs from conjugated vaccines, are relatively lower 
(24-26), and the protection of PPV23 appears to wane after  
5 years (27). It is not surprising to see cases in individuals who 
had been immunized.

Routine Hib vaccine programs have been implemented in 
Canada since 1997 (8) and (Hib) is now rare in the country. 
However, it is still a concern in Northern Canada with a 
substantially higher rate among Indigenous infants. Some 
studies suggested that poor health, environmental and housing 

conditions of Indigenous children may be potential risk factors  
(28-31). Hia has been a predominant serotype in Northern 
Canada since the beginning of ICS (5,22,32), whereas 
non-typaeble Hi and type f are more common in other 
circumpolar regions (32). This report also demonstrates the 
significant increasing trend of Hia. National data of Hi non-b 
types are aggregated into a single category, so the serotype 
specific trends and distributions of Northern Canada and the rest 
of the country cannot be compared. 

IMD is generally rare in Northern Canada as well as the rest 
of the country (33). Since the implementation of childhood 
immunization programs for MenC, the incidence of 
meningococcal C is at an all-time low and meningococcal B is 
the predominant serotype in Canada (33). None of the cases 
reported during the study period could have been prevented by 
the vaccine programs at the time. 

The incidence of iGAS increased between 1999 and 2005 (5,32) 
but decreased between 2006 and 2013. This change in trend 
should be interpreted with caution due to the small number of 
cases. The most common emm types were emm1,  
emm59 and emm91, similar to the distribution reported between 
1999 and 2005 (5) and the rest of Canada (34), but different than 
that of other circumpolar regions such as Alaska where emm3, 
emm41 and emm12 were more common (5,32). 

Due to the lack of live birth population data and extremely small 
number of cases of GBS of the newborn, it is difficult to compare 
the disease epidemiology between Northern Canada and the 
rest of Canada or other countries.

It is important to consider the limitations when interpreting the 
data in this report. The disease characteristics, e.g., serotyping, 
outcomes and immunization history, could be underestimated 
or overestimated due to missing data. The analyses of GBS and 
IMD were limited due to the extremely small case numbers and 
the lack of live birth population data. Due to the instability of 
results based on the small number of cases and small population 
sizes, caution should be used when interpreting results. Finally, 
further detailed analysis of Inuit, First Nations and Métis 
individuals was not possible due to small numbers and the lack of 
availability of population estimates of these individual groups in 
the ICS region.

Compared to the rest of Canada, data indicate that Northern 
Canada has higher incidence rates of IPD, Hi and iGAS, 
especially among infants and seniors. First Nations and Inuit 
groups are more vulnerable to the diseases than non-Indigenous 
people. Enhanced national surveillance of IBDs is needed to 
better understand the disease disparities between Northern 
Canada and the rest of the country. In Canada, ICS is the only 
surveillance system that captures both epidemiological and 
laboratory data on IBDs for Northern populations. Ongoing 
surveillance will contribute to the understanding of disease 
epidemiology, which will ultimately assist in the formulation 
of prevention and control strategies, including immunization 
recommendations, for Northern populations. 

Figure 2: Serotype distribution of invasive Haemophilus 
influenzae disease cases and serotype specific incidence 
rates in Northern Canada, by year, 2006–20131

Abbreviations:  NT, non-typeable; Hia, Haemophilus influenzae type a; Hi NT, Haemophilus 
influenzae non-typeable 

1 Three cases with serotype missing were excluded
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