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Meningococcal Disease (invasive)

In 2018, 27 cases of invasive meningococcal dis-
ease (IMD) were reported (0.54 cases per 100,000
population), with two fatal cases. Eighteen cases
were serogroup W, five serogroup Y and four
serogroup B.

None of the 2018 cases reported being immu-
nized against the serogroup that caused their
disease. Only one case was eligible to receive
vaccine under the publicly funded program, but
had not yet been immunized while in grade 9.
The remaining cases occurred among individuals
not eligible for a publicly funded meningococcal
vaccine indication, based on age and risk factors
reported. Routine childhood meningococcal C
conjugate vaccination began in BC for infants and
school-age children spanning grades 6 through
12 in 2003. A routine meningococcal quadriva-
lent (ACYW) conjugate vaccine immunization
program was implemented in grade 9 in BCin
September 2016, and replaced the grade 6 me-
ningococcal C conjugate program.

No serogroup C IMD cases were reported in 2018.

Since 2008, only one case of meningococcal C dis-

ease has been reported in a person less than 25
years of age (in 2017).

Twelve of the 18 serogroup W cases had ST-typ-
ing data available. Eleven of the 12 were of

the ST-11 clonal complex (cc), which has been
identified in BC in prior years, but demonstrated
outbreak activity for the first time in BCin 2017.12
Serogroup W ST-11cc cases ranged in age from

2-97 years, with a median of 55 years. Nine of the
11 cases were over 40 years old. This differs from
the previous year, when almost half of the ST-11cc
cases were aged 15-24 years. ST-11cc cases were
reported from seven of BC's 16 health service de-
livery areas (HSDAs). One of these cases was fatal;
an adult over 80 years of age.

The serogroup B cases ranged in age from 19-66
years (median 49 years). The cases were reported
from four HSDAs. Serogroup B incidence has fluc-
tuated between 0.04 and 0.36 cases per 100,000
population over the past ten years.

Serogroup Y cases ranged in age from 14-71 years
(median 33 years). The cases were reported from
three HSDAs in the Fraser Health Authority. Se-
rogroup Y incidence has fluctuated between 0.04
and 0.16 cases per 100,000 population over the
past ten years.

oMo interactive \.)
(I N dashboard ‘/‘

1. Reference: Interior Health Authority. Meningococcal Outbreak (Okanagan). Available online at: https://www.interior-

health.ca/YourEnvironment/CommunicableDiseaseControl/Pages/Meningococcal-Outbreak.aspx [Accessed: May 2, 2019].

2. BC Centre for Disease Control. 2017 Annual Summary of Reportable Diseases. Noteworthy Diseases and Conditions in
2017: Meningococcal Disease (invasive). Available at http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20
Research/Statistics%20and%20Reports/Epid/Annual%20Reports/Meningococcal%20Disease%20(invasive).pdf

6 BCCDC ANNUAL SUMMARY 2018


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard
http://www.bccdc.ca/health-professionals/data-reports/reportable-diseases-data-dashboard
https://www.interiorhealth.ca/YourEnvironment/CommunicableDiseaseControl/Pages/Meningococcal-Outbreak.aspx
https://www.interiorhealth.ca/YourEnvironment/CommunicableDiseaseControl/Pages/Meningococcal-Outbreak.aspx
http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20Research/Statistics%20and%20Reports/Epid/Annual%20Reports/Meningococcal%20Disease%20(invasive).pdf
http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20Research/Statistics%20and%20Reports/Epid/Annual%20Reports/Meningococcal%20Disease%20(invasive).pdf

BC Centre for Djsé

An agency of the Provingfal Health Services Authority

1.1 Meningococcal Disease (invasive) Rates by Year, 2009-2018

0.60
0.50
0.40
Rate per
100,000

population 0.30

0.20
0.10
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 23 12 15 16 1" 13 10 9 26 27
I BC Rate 0.52 0.27 0.33 0.35 0.24 0.28 0.21 0.19 0.53 0.54
Canada Rate 0.62 0.45 0.50 0.43 0.34 0.28 0.29 0.26 0.30

1.2 Meningococcal Disease (invasive) Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
1" East Kootenay 0 0.0
12 Kootenay Boundary 0 0.0
13 Okanagan 2 0.5
14 Thompson Cariboo Shuswap 1 0.4
21 Fraser East 5 1.6
22 Fraser North 4 0.6
23 Fraser South 8 0.9
31 Richmond 1 0.5
32 Vancouver 0 0.0
33 North Shore/Coast Garibaldi 0 0.0
41 South Vancouver Island 4 1.0
42 Central Vancouver Island 1 0.3
43 North Vancouver Island 1 0.8
51 Northwest 0 0.0
52 Northern Interior 0 0.0
53 Northeast 0 0.0
OIO 110
Rates per 100,000 population by HSDA (I ‘I —
0.6 1.6

BCCDC ANNUAL SUMMARY 2018 7


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard
http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard

BC Centre for Dis€ase Control

An agency of the Provingfal Health Services Authority

1.3 Meningococcal Disease (invasive) Cases by Serotype and Age Group, 2018

12
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W Serogroup B 0 0 0 0 1 0 0 0 2 1
Serogroup W 1 1 0 0 1 1 0 0 4 10
m Serogroup Y 0 0 0 1 1 0 0 1 1 1

1.4 Meningococcal Disease (invasive) Cases by Serotype and Year, 2009-2018
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
m Serogroup B 16 4 5 11 4 6 6 2 4 4
m Serogroup C 1 1 0 1 2 1 0 0 1 0
m Serogroup E 1 1 2 0 0 0 0 0 0 0
Serogroup W 0 2 1 0 0 1 2 2 16 18
m Serogroup Y 5 2 7 4 5 5 2 5 5 5
Non-typeable/Unknown 0 2 0 0 0 0 0 0 0 0
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Pneumococcal Disease (invasive)

The increase of invasive pneumococcal disease
(IPD) that began in 2016 continued in 2018
during which year 563 cases were reported (11.28
cases per 100,000 population). This was the high-
est number of cases ever reported, exceeding the
530 cases in 2017 as well as the 551 cases in 2007
when two outbreaks occurred.

The observed increase was largely driven by
higher numbers of cases in adult age groups
(aged 20 and over). The age specific rates for
adults (20-24 years, 25-29 years, 30-39 years, 40-
59 years, and 60+ years) were higher in 2018 than
the average age specific rates for the years 2009
through 2017. Notably, adults aged 40-59 had an
age specific incidence rate twice as high as the
average rate from 2009 to 2017 at 16.08 cases per
100,000 population compared to 8.05 cases per
100,000 population, respectively. Age specific
rates amongst cases younger than 20 years, on
the other hand, were similar to or lower in 2018
compared to the 2009 through 2017 averages.

Enhanced surveillance data are collected for all
pediatric IPD cases (aged 16 and younger) in

BC, and there were 21 of these cases reported in
2018. Fourteen cases were under the age of five.
All 21 pediatric cases were hospitalized, and men-
ingitis was the clinical syndrome reported in one
case (5%). None of these cases were fatal.

Serotype information was available for 534 (95%)
of the 2018 IPD cases with serotype 4 being the
most commonly reported (n=93, 17%). Amongst
cases aged 65 and older, a population for which
the 23-valent polysaccharide vaccine (PPV-23)

is recommended, 172 cases (97%) had serotype
information, and 65 of these cases (38%) were
due to serotypes covered by PPV-23. Vaccination
history is not routinely collected for adult cases of
IPD in BC, and as a result, the proportion of cases
aged 65 and older who received PPV-23 cannot
be assessed.
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All 14 pediatric cases under age five had serotype
information. Three of these cases (21%) were due
to serotypes covered by the pneumococcal-con-
jugate 13-valent vaccine (PCV-13) routinely rec-
ommended for infants and young children in BC.
Four cases (29%) were due to serotypes covered
by PPV-23 but not by PCV-13. PPV-23 is only rec-
ommended for certain high risk children.

The serotypes, age at onset, and documented
immunizations prior to onset of illness were
reviewed against the BC immunization schedule
for healthy and medically high-risk children to
determine preventability by the current pneumo-
coccal immunization program for children under
5 years of age.

All 14 cases were not preventable:

Seven cases were due to serotypes not
covered by PCV-13 or PPV-23 (15A, 15C, 23B
[n=3], 29, and 35F)

Three cases were due to serotypes covered by
PPV-23 but in children who were not medical-
ly high-risk and, therefore, not eligible for that
vaccine (9N, 12F, and 15B)

Two cases were due to serotype 3 which is
covered by PCV-13, and both were fully im-
munized according to the BC immunization
schedule prior to onset of illness

One case was due to serotype 14 which is
covered by PCV-13, but the case had a valid
exemption to vaccination

One case due to serotype 33F was under 2
months old and too young to be vaccinated
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2.1 Pneumococcal Disease (invasive) Rates by Year, 2009-2018

10.00
8.00
Rate per
100,000 6.00
population
4.00
2.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 324 271 326 360 363 380 378 481 530 563
Il BCRate 7.35 6.07 7.24 7.88 7.84 8.07 7.91 9.90 10.77 11.28
Canada Rate 9.79 9.83 9.63 9.84 9.06 8.94 8.96 9.07 9.50

2.2 Pneumococcal Disease (invasive) Rates by Age Group, 2009-2017 and 2018

20 4
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Rate per 10
100,000
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<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
2009-2017 Average Rate| 17.02 8.72 5.9 2.09 1.61 2.05 2.69 5.14 8.05 16.46
M 2018 Rate 11.32 4.87 2.07 0.83 1.44 3.98 4.89 7.36 16.08 18.73

10 BCCDC ANNUAL SUMMARY 2018


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard

BC Centre for Dis€ase Control

An agency of the Provingfal Health Services Authority

2.3 Pneumococcal Disease (invasive) Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate

1 East Kootenay 5 5.9
12 Kootenay Boundary 7 8.5
13 Okanagan 48 12.4
14 Thompson Cariboo Shuswap 46 19.6
21 Fraser East 36 1.3
22 Fraser North 50 7.3
23 Fraser South 69 8.1
31 Richmond 12 5.5
32 Vancouver 100 14.4
33 North Shore/Coast Garibaldi 20 6.6
41 South Vancouver Island 70 16.9
42 Central Vancouver Island 46 15.8
43 North Vancouver Island 10 7.6
51 Northwest 13 17.3
52 Northern Interior 25 16.8
53 Northeast 6 8.5

5‘.5 8‘.5 1916

”””””””””” Rates per 100,000 population by HSDA [ ‘l I —
6.6 14.4
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Streptococcal Disease (invasive) Group A

In 2018, 413 confirmed cases of invasive group A
streptococcal disease (iGAS) were reported in BC
(8.3 cases per 100,000 population). This is a slight
decline following annual increases that started in
2015 and peaked at 8.5 cases per 100,000 popula-
tionin 2017.

Fifty-nine percent of cases were male. Cases
ranged in age from two to 101 years (median 49
years) and the highest incidence rates were in the
30-39 year age group, followed by the 60+ and
the 40-59 year age groups.

Cases were reported from all 16 health service
delivery areas (HSDA), with incidence rates by
HSDA ranging from 2.8 to 21.3 cases per 100,000
population. The highest incidence rate was in the
Northwest HSDA with 16 cases aged 15-95 years
and six different emm types identified, followed
by the Northern Interior HSDA with 21 cases
aged 28-75 years and nine different emm types.
The third highest incidence rate, and the largest
number of cases, was in Vancouver HSDA, with
95 cases aged 12-92 years and 20 different emm

types.

Similar to 2017, one in three cases had homeless-
ness/under-housing and/or injection drug use

as a risk factor and over half had predisposing
wounds or skin infections.

Twenty-seven percent of cases had severe clin-
ical presentations (streptococcal toxic shock
syndrome, soft tissue necrosis, meningitis, pneu-
monia or death); this is similar to the average
rates observed in the previous ten years (range
18-35%, median 28%). While almost 90% of the
severe cases were over 30 years of age, there were
two severe cases in children under five years old
and three in children aged 10-19 years.

The 2018 case fatality rate was 5.6%. In the pre-

vious ten years, the case fatality ranged between
4.0% and 13.7% (median 7.4%). Twenty of the 23

12

deaths in 2018 were in adults over 30 years old.
There was also one death each in the 10-14 year,
19-20 year and 20-24 year age groups.

Four cases of puerperal fever were reported in
2018. One case followed a spontaneous abor-
tion; three were associated with live births. In the
previous decade, 1-5 (median 3) confirmed cases
of puerperal fever due to group A streptococcus
were reported each year.

No iGAS clusters or outbreaks were identified in
2018.

Isolates from 363 of the 413 confirmed cases were
typed by the National Microbiology Laboratory.
The most common emm types were types 76
(18%), 1 (17%) and 81 (13%). This is a slight shift
from 2018, when the most common emm types
were types 1 (21%), 76 (13%) and 101 (10%).

The emm type distribution varied by health
authority. Case risk factor profiles varied by emm
type. Large proportions of emm 76 and emm 81
cases reported homelessness/under-housing,
injection drug use, skin infections and wounds.
Six of the 14 cases aged 1-14 years with known
emm types were emm 1. Cases with emm 1 were
more likely to have severe presentations and fatal
outcomes, but less likely to have underlying risk
factors, than other emm types.

Additional detail is available in the Invasive Group
A Streptococcal Disease (iGAS) in British Columbia
2018 Annual Summary report available at http://
www.bccdc.ca/health-professionals/data-reports/
communicable-diseases.
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3.1 Streptococcal Disease (invasive) Group A Rates by Year, 2009-2018

8.00
6.00
Rate per
100,000
opulation
pop 4.00
2.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 168 144 182 143 149 170 235 303 420 413
Il BCRate 3.81 3.22 4.04 3.13 3.22 3.61 4.92 6.24 8.53 8.27
Canada Rate 4.03 4.15 4.78 4.66 4.74 5.14 5.28 5.98 6.80
3.2 Streptococcal Disease (invasive) Group A by Age Group, 2018
10.00
8.00
Rate per
100,000 6.00
population
4.00
2.00
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 4 1 3 2 9 9 37 55 48
Reports Male 0 3 3 4 2 5 14 42 85 87
Total 0 7 4 7 4 14 23 79 140 135
Female 0.00 4.49 0.85 2.53 1.48 5.80 5.30 10.72 7.81 7.22
BC Rate Male 0.00 3.13 2.43 3.27 1.40 2.92 7.85 12.08 12.68 14.61
Total 0.00 3.79 1.66 2.90 1.44 4.29 6.61 11.40 10.18 10.71
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3.3 Streptococcal Disease (invasive) Group A Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
11 East Kootenay 5 5.9
12 Kootenay Boundary 6 7.3
13 Okanagan 33 8.5
14 Thompson Cariboo Shuswap 17 7.2
21 Fraser East 23 7.2
22 Fraser North 38 55
23 Fraser South 58 6.8
31 Richmond 7 3.2
32 Vancouver 95 13.7
33 North Shore/Coast Garibaldi 18 6.0
41 South Vancouver Island 33 8.0
42 Central Vancouver Island 27 9.3
43 North Vancouver Island 14 10.7
51 Northwest 16 213
52 Northern Interior 21 141
53 Northeast 2 2.8
! 2‘.8 713 21 13
ffffffffffffffffffff Rates per 100,000 population by HSDA q:l:_
3.2 10.7
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BCCDC ANNUAL SUMMARY 2018 15


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard
http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard

BC Centre for Djsé

An agency of the Provingfal Health Services Authority

Antimicrobial Resistance
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Antimicrobial utilization (AMU) and Antimicrobial resistance (AMR)

As part of the Community Antimicrobial Stew- Antimicrobial Use highlights in 2017 -
ardship (formerly Do Bugs Need Drugs?) program
evaluation, trends in antimicrobial utilizationand «  Overall, antimicrobial utilization continued

antimicrobial resistance are routinely analyzed us- to decrease in 2017 with a 19% decrease in
ing anonymized PharmaNet BC Ministry of Health prescription rates since 2005.

database and isolate-level antimicrobial suscep- + Dentist prescription rates were previously
tibility testing data from LifeLabs (and formerly increasing but decreased 3.2% from 2016 to
BC Biomedical Laboratories), respectively. These 2017.

surveillance findings are available in a web-based -+  Prescription rates of ciprofloxacin continued
interactive data visualization platform: “BCCDC to decrease and of nitrofurantoin (preferred
Antimicrobial Surveillance Tools” (http://www. treatment of choice for UTI) continued to
bccdc.ca/health-professionals/data-reports). Data increase in 2017.

visualization platform is not yet updated incorpo- -  Overall, clindamycin prescription rate is in
rating data from 2017. decreasing trend.

4.1 Overall and dentist prescripton in BC, 1996-2017
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Antimicrobial Resistance -

Due to data analysis limitations, 2017 data was
unavailable at time of creating this report. How-
ever, as part of the future strategies to make the
antimicrobial resistance surveillance findings
more useful and easily interpretable drug resis-
tance indices (DRIs) are being calculated. DRI
combine rates of antimicrobial resistance with
prescription rates for antimicrobial drugs into a

4.2 Adaptive-use DRI for cystitis

single composite measure of the effectiveness
of empirical antibiotic treatment. The DRI that

aggregate resistance to different drugs can be
useful to assess the changes in drug resistance
over time.!
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1. Laxminarayan R, Klugman KP. Communicating trends in resistance using a drug resistance index. BMJ Open. 2011;

1:e000135. doi: 10.1136/bmjopen-2011-000135
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DRI values range from 0 to 1, where 1 means

that infections are untreatable with any of the
antibiotics used in the given setting and 0 means
all isolates included in the calculation were
susceptible. Adaptive-use DRI for cystitis which
accounts for the changing proportion of drug
classes in each year was calculated. The graph
above indicates that the adaptive-use DRI ranged
from a high of 18.3% in 2008 to a low of 14.9% in
2016.This finding is encouraging, suggesting that
physicians are adapting their prescribing patterns
for cystitis in response to local resistance patterns
and updated guidelines.

Carbapenemase producing organisms (CPOs) —
The emergence of Carbapenemase producing

BCCDC ANNUAL SUMMARY 2018

organisms (CPOs) is a medical concern and public
health threat. CPO refers to some strains of bac-
teria such as Klebsiella, E. coli, Acinetobacter and
Pseudomonas that are resistance to most of the
antibiotics including carbapenems. To know more
about CPO surveillance program please visit at:
https://www.picnet.ca/surveillance/cpo/

For healthcare-associated infections (e.g. MRSA,
CPO, and C. difficile), please visit the Provincial
Infection Control Network of British Columbia
(PICNet) at: https://www.picnet.ca/surveillance/
latest-surveillance-reports/
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Enteric, Food and Waterborne Diseases

Enteric Disease Outbreaks

Cyclosporiasis

E.coli (Shigatoxigenic)

Hepatitis A

Listeriosis

Salmonellosis, Typhoid Fever and Paratyphoid Fever
Shigellosis

Vibrio Infection
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Enteric Disease Outbreaks in BC

In 2018, 29 enteric disease outbreaks were investi-
gated in BC (Table 5.1). The number of outbreaks
was lower than 2017, but was slightly higher than
previous years (Figure 5.2). This decrease is likely
due to gaining familiarity with whole genome
sequencing and fewer outbreaks initiated nation-
ally. All five health authorities reported outbreaks
in 2018. NHA reported the largest number of
outbreaks for a regional HA and this was due to

a large number of viral outbreaks reported in
various work camps.

A variety of etiologies were reported in outbreaks
investigation in 2018 including viruses, bacteria,
parasites and chemical/toxins (Table 5.3). The
pathogen was laboratory-confirmed in 19 (62.1%)
outbreaks; this is lower than previous years and is
primarily due to 10 viral outbreaks that were not
lab-confirmed in 2018. Norovirus and Salmonel-
la remained the two most frequently identified
pathogens as in previous years.

Outbreaks occurred in a variety of settings, most
commonly the community and mining camps

BCCDC ANNUAL SUMMARY 2018

(Table 5.4). This is a slight change from previous
years where food service establishments were the
second most common setting. The same number
of outbreaks as in similar years are reported from
food service establishments.

Similar to previous years, the most common
mode of transmission was foodborne (Table 5.5).
Among the 16 foodborne outbreak investiga-
tions, 14 (87.5%) identified a food source, which
is similar to 2017 and higher than in years prior.
Meat was the most commonly reported food
source (Table 5.6) and all meat outbreaks were
caused by chicken. Four of these were caused by
frozen breaded chicken products and led to re-
calls of products. Produce and seafood outbreaks
were caused by a variety of different etiologies,
including toxins, viruses and bacterial pathogens.
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5.1 Enteric disease outbreaks by reporting organization, BC, 2018

Reporting Organization Number of Outbreaks Investigated

Fraser Health 1

Interior Health 4
Northern Health 8
Vancouver Coastal Health 2
Island Health 3
British Columbia Centre for Disease Control 11
Total 29

5.2. Number of outbreaks by year investigation started, BC, 2009-2018 (N=237)
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5.3 Characteristics of enteric outbreaks by pathogen type, BC, 2018

Bacterial Viral Parasite Toxin/ Total
(N=11) (N=15) (N=1) Chemical (N=29)
(N=2)
Number of lab confirmed 11 5 1 1 18
outbreaks
number of lab confirmed cases 91 17 16 3 127
number of clinical cases 11 371 0 14 396
number of hospitalizations 13 15 0 32
number of deaths 0 0 0 0 0
Median and range in duration 31 5 32%* 1.5 6
of outbreak* (days) Range 2-114 Range 1-32 Range 1-2 Range
days days days 1-114 days
Causative agent Salmonella (7) Norovirus (6) | Cyclospora Paralytic
E. coli (2) Astrovirus (1) shellfish poi-
Vibrio (2) Hepatitis A (1) soning (1)
Unknown (7) Carbonate (1)

*Duration of outbreak is calculated as the time period between the earliest and last reported onset date of cases. This is
calculated for outbreaks with more than one case and for columns with more than one outbreak

** Duration only

5.4 Outbreaks by setting, BC, 2018

Outbreak Setting

Outbreaks Investigated

# %
Community 11 33.9
Mining camps 7 241
Food service establishments 13.8
Daycares 2 6.9
Other 17.2
Total 29 100.0

BCCDC ANNUAL SUMMARY 2018
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5.5 Outbreaks by mode of transmission, BC, 2018

Outbreak Mode of Transmission Outbreaks Investigated
# %
Foodborne 16 55.2
Person-to-person 11 379
Multiple 1 34
Unknown 1 34
Total 29 100.0
5.6 Source of foodborne outbreaks by pathogen, 2018, BC
Carbonate | Cyclospora | E. coli Hep:titis N‘:LZVI_ Salmonella | Vibrio Z?}E%Sﬁ Total
Poisoning
Dairy 0 0 1 0 0 0 0 0 1
Meat 0 0 0 0 0 5 0 0 5
Produce 1 0 1 0 0 1 0 0 3
Seafood 0 0 0 0 1 0 2 1 4
Unknown 0 1 0 1 0 1 0 0 3
Total 1 1 2 1 1 7 2 1 16

1. Enteric disease outbreak data are reported through a national, secure web-enabled outbreak reporting tool using the

Canadian Network for Public Health Intelligence (CNPHI). Data were extracted from CNPHI on May 13, 2019. Viral outbreaks in

hospitals and long-term care facilities are excluded.
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Cyclosporiasis

Cyclospora is not endemic in Canada. BC residents
acquire infection during travel to endemic coun-
tries in South and Central America or Asia or from
imported contaminated produce.

In 2018, 41 cases of cyclosporiasis were reported.
Half of the cases (51%) traveled to endemic areas
during their incubation period. The incidence
rate decreased in 2018 to 0.82/100,000. Sixteen
locally-acquired BC cases were associated with a
national outbreak occurring from April to August
which remained unsolved but was likely linked
to fresh produce, similar to the annual outbreaks
occurring between 2013 and 2017.

6.1 Cyclosporiasis Rates by Year, 2009-2018

The majority of cases were reported in the spring
and summer, in accordance with the peak inci-
dence in endemic countries and the time period
the outbreak was investigated.

oMo interactive
(I N dashboard
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6.2 Cyclosporiasis Reports by Week, 2018
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E.coli (shigatoxigenic)

Shigatoxigenic E. coli (STEC), also known as vero-
toxigenic E. coli and enterohemorrhagic E. coli,
causes the most serious E. coli infections which
can lead to hemolytic uremic syndrome (or kid-
ney failure) and death.

In 2018, 193 cases of STEC infection were report-
ed of which 30.8% were associated with interna-
tional travel. The incidence rate (3.87/100,000) has
increased every year since 2015. Annual peaks in
STEC incidence are usually associated with out-
breaks, of which 2 occurred in 2018. In addition,
changes in laboratory tests used in BC in the last
few years have led to an increase in the rate of E.
colinon-0157 which has also contributed to the
overall increased incidence (Noftall 2019").

There was one outbreak of 7 cases of E. coli 0121
which was associated with a locally-produced
unpasteurized cheese (BCCDC, 20182 and one
international outbreak including 3 BC cases of E.
coli 0157 associated with romaine lettuce (PHAC,
20183).

The incidence was highest among adults aged
20-24 and children 1-4 years of age. The higher
risk in children is similar to that seen in other
enteric diseases and is likely due to lower immu-
nity as well as behaviours that increase the risk

of infection (e.g. use of diapers). The increased
incidence in adults was likely due to the outbreak

1. Noftall 2019, expect to be published in September, 2019.

associated with unpasteurized cheese. Cases were
reported in all health authorities with the highest
rate in Central Vancouver Island at 12.0/100,000,
the majority of cases associated with the unpas-
teurized cheese outbreak were also from this
HSDA. Island Health reported 81 cases in 2018,
higher than any other health authority. This may
be associated with the use of a more sensitive
nucleic acid test implemented in Island Health in
2017. Although cases were reported throughout
the year, peaks occurred in the spring and fall.
The fall peak coincides with the outbreak associ-
ated with unpasteurized cheese.

Since 2017, E. coli 0121 was the most common-

ly reported serogroup in BC. Non-E. coli 0157
isolates made up 70.0% of the E. coliisolates in
BCin 2018. This may in part be due to the out-
break caused by E. coli 0121 in 2018 as well as the
increasing use of nucleic acid tests to detect E. coli
and other enteric pathogens in VIHA laboratories.
These tests are more sensitive in their detection
of non-0157 serogroups. The number of E. coli
0157 cases remained low in 2018, the reason

for this low number of cases is unclear but could
be due to improved meat processing practices

(Pollari, 20174).
€

interactive

dashhoard ‘:lb

2. BCCDC. Updated: Qualicum Spice cheese E. coli outbreak over. Accessed on May 10 2019 from: http://www.bccdc.ca/
about/news-stories/news-releases/2018/bccdc-advises-public-to-discard-%E2%80%98gualicum-spice%E2%80%99-cheese

3. PHAC. Public Health Notice - Outbreak of E. coli infections linked to romaine lettuce. Accessed on May 10 2019 from:
https://www.canada.ca/en/public-health/services/public-health-notices/2018/outbreak-ecoli-infections-linked-romaine-let-

tuce.html

4. Pollari et al. 2017. Evidence for the ebenfits of food chain interventions on E. coli 0157:H7/NM prevelance in retail ground
beef and human disease incidence. Canadian Journal of Public Health. 108:71-78
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7.1 Shigatoxigenic E. coli by Year, 2009-2018
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7.2 Shigatoxigenic E. coli Reports by Week, 2018
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7.3 Shigatoxigenic E. coli Rates by Age Group, 2018

8.00
6.00
Rate per
100,000
population 4.00
2.00
0.00
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 2 4 6 7 18 8 14 19 30
Reports Male 0 13 2 7 9 10 6 7 12 19
Total 0 15 6 13 16 28 14 21 31 49
Female 0.00 2.25 3.41 5.05 5.18 11.60 4.71 4.06 2.70 4.51
BC Rate Male 0.00 13.57 1.62 5.72 6.28 5.84 3.37 2.01 1.79 3.19
Total 0.00 8.12 2.49 5.39 5.75 8.58 4.02 3.03 2.26 3.89

7.4 Shigatoxigenic E. coli Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
" East Kootenay 6 71
12 Kootenay Boundary 0 0.0
13 Okanagan 16 4.1
14 Thompson Cariboo Shuswap 4 1.7
21 Fraser East 7 22
22 Fraser North 15 22
23 Fraser South 23 27
31 Richmond 6 2.8
32 Vancouver 28 4.0
33 North Shore/Coast Garibaldi 6 2.0
41 South Vancouver Island 38 9.2
42 Central Vancouver Island 35 12.0
43 North Vancouver Island 8 6.1
51 Northwest 0 0.0
52 Northern Interior 1 0.7
53 Northeast 0 0.0
! OXO 2.‘8 1210
ffffffffffffffffffff Rates per 100,000 population by HSDA [ { I —
0.7 71
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7.5 Shigatoxigenic E. coli Serogroup Distribution, 2018

Rank Serogroup Number of Isolates Proportion

1 0121 31 19.0%

2 0157 31 19.0%

3 0117 13 8.0%

4 026 1 6.7%

5 0103 10 6.1%
Other Non-0157 49 30.1%
Only shiga-toxin gene identified 18 11.0%
Total 163 100.0%

Note: Serogroup distribution is based on BCCDC PHL data. Numbers may vary from those reported in Panorama.
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Hepatitis A

With 25 cases reported in 2018, the incidence of Genotyping and RNA sequencing performed at

hepatitis A infection has remained stable since
2013 in BC. The majority (63%) of cases traveled
to an endemic country during their exposure
period. The incidence in North Island was high-
er than usual due to a household cluster of two
cases that occurred in the fall. Cases occurred in
all age groups and in both sexes. There was no
evidence in BC of an outbreak among men who
have sex with men, people who are homeless
and/or who use drugs, similar to that occurring
other parts of North America and Europe.

8.1 Hepatitis A by Year, 2009-2018

the National Microbiology Laboratory did not
identify any BC-specific outbreak. Two BC cases
were included in a national hepatitis A outbreak
which was believed to be foodborne but re-
mained unsolved; one case had onset in Decem-
ber 2017 and the other in May 2018.

. oMo interactive 3
in (I N dashboard _/.‘
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 31 29 105 35 21 25 26 22 16 25
Il BC Rate 0.70 0.65 2.33 0.77 0.45 0.53 0.54 0.45 0.33 0.50
Canada Rate 0.82 0.81 0.95 0.71 0.60 0.60 0.51 0.68 0.80
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8.2 Hepatitis A Reports by Week, 2018
4
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8.3 Hepaititis A Rates by Age Group and Sex, 2018

1.50
Rate per
100,000 1.00
population
0.50
0.00

<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 0 0 0 1 1 1 2 2 3
Reports Male 0 0 2 2 1 3 0 2 1 4
Total 0 0 2 2 2 4 1 4 3 7
Female 0.00 0.00 0.00 0.00 0.74 0.64 0.59 0.58 0.28 0.45
BC Rate . Male 0.00 0.00 1.62 1.63 0.70 1.75 0.00 0.58 0.15 0.67
Total 0.00 0.00 0.83 0.83 0.72 1.23 0.29 0.58 0.22 0.56
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8.4 Hepatitis A Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
1" East Kootenay 0 0.0
12 Kootenay Boundary 1 1.2
13 Okanagan 1 0.3
14 Thompson Cariboo Shuswap 0 0.0
21 Fraser East 0 0.0
22 Fraser North 6 0.9
23 Fraser South 3 0.4
31 Richmond 0 0.0
32 Vancouver 4 0.6
33 North Shore/Coast Garibaldi 3 1.0
41 South Vancouver Island 1 0.2
42 Central Vancouver Island 2 0.7
43 North Vancouver Island 3 23
51 Northwest 0 0.0
52 Northern Interior 1 0.7
53 Northeast 0 0.0
! 0‘.0 Oi7 2.3‘
ffffffffffffffffffff Rates per 100,000 population by HSDA ::]:_
0.2 1.2
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Listeriosis

The incidence of invasive listeriosis continued to
decrease in 2018 and is the lowest it has been in
the last decade (0.18 per 100,000). The reasons
for this are unclear. All cases were infected in BC
or Canada. Eight of the nine cases were among
adults aged sixty years and older, which is ex-
pected given this disease affects people whose
immunity has decreased with age, illness or med-
ications. Whole genome sequencing of all Listeria
isolates was started in January 2017; no outbreaks
of listeriosis were detected in BC in 2018.

oMo interactive \.)
(I N dashboard 7‘

9.1 Listeriosis by Year, 2009-2018

0.50

0.40

Rate per 0.30

100,000
population
0.20
0.10
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 14 14 19 14 15 19 14 18 11 9
Il BC Rate 0.32 0.31 0.42 0.31 0.32 0.40 0.29 0.37 0.22 0.18
Canada Rate 0.37 0.44 0.41 0.36 0.36 0.41 0.40 0.53 0.30
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9.2 Listeriosis by Age Group and Sex, 2018

0.80
0.60
Rate per
100,000
population 0.40
0.20
0.00
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 0 0 0 0 0 1 0 0 3
Reports Male 0 0 0 0 0 0 0 0 0 5
Total 0 0 0 0 0 0 1 0 0 8
Female 0.00 0.00 0.00 0.00 0.00 0.00 0.59 0.00 0.00 0.45
BC Rate . Male 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.84
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.00 0.00 0.63
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Salmonellosis, Typhoid Fever and Paratyphoid Fever

In 2018, 979 cases of salmonellosis (non-typhoid-
al) were reported (incidence rate 19.6/100,000);
31.4% were associated with international travel.
Salmonella infection continues to be the second
most commonly reported enteric disease in BC.
The Salmonella incidence in 2018 continues to
decrease as it has been since 2015. Although the
incidence rates are decreasing, they are still high-
er that was reported prior to 2006. This is mainly
due to the ongoing S. Enteritidis outbreak. Since
May 2017, whole genome sequencing has been
done on all human cases of salmonellosis. This
lab typing method has been useful for identifying
the most common strains of Salmonella circulat-
ing in BC and has improved our ability to detect
and has led to a greater number of solved out-
breaks (BCCDC, 2018").

Rates were highest in children under five years of
age and among residents of Northwest, Northern
Interior and East Kootenay HSDA. Cases were
reported throughout the year.

The incidence rate of typhoid fever (0.8/100,000)
and paratyphoid fever (0.5/100,000) remained
stable. The majority of cases were associated

with international travel (89.5%) of typhoid fever
and 76.2% of paratyphoid fever, with South Asia
being the most common travel location reported.
Typhoid cases clustered in the first third of the
year and paratyphoid fever cases clustered at the
beginning and end of the year, a temporal reflec-
tion of the travel patterns of BC residents. Most
cases (73.0%) were reported from Fraser Health
Authority. The highest incidence of typhoid fever
and paratyphoid fever was in children and adults
aged 20-29 years.

S. Enteritidis, S. Infantis and S. Typhimurium were
the most commonly reported Salmonella sero-
types in 2018. S. Enteritidis accounted for 42.4%
of the salmonellosis cases in BC, which is a slight
decrease compared to previous years. S. Enter-
itidis continues to be the dominant serotype of
Salmonella in BC and has been for over a decade.
The most notable shift was S. Infantis reported as
the second most common serotype in BC. This
was due to a national outbreak where cucumbers
were the likely source of illness (PHAC, 20182). S.
Heidelberg was not reported in the top 10 for the
second consecutive year.

There were 7 Salmonella outbreaks in 2018,
including four S. Enteritidis outbreaks, 1 S. Bran-
denburg, 1 S. Newport and 1 S. Infantis. All were
foodborne and six were solved. Chicken meat was
identified as the source in five of them of which

4 were frozen, breaded chicken products (see
Enteric Outbreak section).

Additional analyses comparing Salmonella hu-
man and food chain surveillance data are avail-
able through the BC Integrated Surveillance of
Foodborne Pathogens program (www.bccdc.ca/
integratedfoodchainsurveillance).

oMo interactive \.)
(I H dashboard >k

1. BCCDC 2018. Epidemiological Experience and Public Health Impact of Enteric Pathogen Sequencing. Available at: http://
mediasite.phsa.ca/Mediasite/Showcase/BCCDC/Presentation/0dc251c62aed48698564748bda7cd7461d

2. PHAC, 2018. Available at: https://www.canada.ca/en/public-health/services/public-health-notices/2018/outbreak-salmo-

nella-infections-under-investigation.html
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10.1 Salmonellosis (non-typhoidal) by Year, 2009-2018

25.00

20.00

Rate per 15.00

100,000
population
10.00
5.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 865 1,011 1,037 869 795 1,114 1,217 1,194 1,073 979
Il BC Rate 19.61 22.64 23.03 19.03 1717 23.67 25.48 24.57 21.80 19.61
Canada Rate 17.43 20.63 19.28 19.65 17.60 21.49 21.58 21.03 19.40

10.2 Salmonella Typhoid Fever Rates by Year, 2009-2018

0.80
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Rate per
100,000
population
0.40
0.20
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 38 32 33 31 23 31 18 21 36 39
Il BCRate 0.86 0.72 0.73 0.68 0.50 0.66 0.38 0.43 0.73 0.78
Canada Rate 0.42 0.51 0.54 0.41 0.36 0.37 0.34 0.35 0.50
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10.3 Salmonella Paratyphoid Fever Rates by Year, 2009-2018

1.00
0.80
Rate per
100,000 0.60
population
0.40
0.20
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 49 34 34 31 28 26 20 19 20 24
BC Rate 1.1 0.76 0.76 0.68 0.60 0.55 0.42 0.39 0.41 0.48

10.4 Salmonellosis (non-typhoidal) Reports by Week, 2018
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10.5 Salmonellosis (non-typhoidal) Reports by Age Group, 2018

40.00
30.00
Rate per
100,000
population 20.00
10.00
0.00
<1 5-9 10-14 15-19 20-24 25-29 30-39 40-59
Female 11 30 23 17 18 36 36 55 125 134
Reports Male 7 50 35 23 22 33 38 69 114 102
Total 18 80 58 40 40 69 74 124 239 237
Female 51.26 33.71 19.58 14.32 13.32 23.19 21.21 15.93 17.75 20.16
BC Rate Male 30.80 52.18 28.34 18.80 15.35 19.29 21.32 19.84 17.00 17.12
Total 40.74 43.28 24.07 16.59 14.37 21.15 21.26 17.89 17.39 18.81

10.6 Salmonellosis (non-typhoidal) Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
1" East Kootenay 19 225
12 Kootenay Boundary 14 16.9
13 Okanagan 77 19.9
14 Thompson Cariboo Shuswap 34 14.5
21 Fraser East 58 18.2
22 Fraser North 129 18.8
23 Fraser South 181 211
31 Richmond 32 14.8
32 Vancouver 141 20.4
33 North Shore/Coast Garibaldi 67 222
41 South Vancouver Island 86 20.8
42 Central Vancouver Island 53 18.2
43 North Vancouver Island 18 13.7
51 Northwest 24 32.0
52 Northern Interior 34 228
53 Northeast 12 16.9

13I7 18.‘8 32‘.0

”””””””””” Rates per 100,000 population by HSDA E:]:_
14.8 22.8
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10.7 Salmonella Serotype Distribution, 2018

Rank Serotype Number of Cases Proportion
1 Enteritidis 447 42.4%
2 Infantis 76 7.2%
3 Typhimurium 58 5.5%
4 Typhi 43 4.1%
5 Salmonella ssp 14,5,12:i: 34 3.2%
6 Newport 28 2.7%
7 Paratyphi A 20 1.9%
8 Stanley 19 1.8%
9 Paratyphi B var. java 17 1.6%
10 Javiana 16 1.5%

Other 296 28.1%
Total 1054 100.0%

Note: Serotype distribution is based on BCCDC PHL data. Numbers may vary from those reported in Panorama.
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Shigellosis

In 2018, 122 cases of shigellosis were reported; In 2018, S. sonnei was the most common species
61.9% were associated with international travel. reported, similar to between 2015 and 2017.
There had been a steady decrease in shigellosis Between 2009 and 2014, S. flexneri was the most
since 2015, in 2018 the incidence rate of shigel- common species. The decrease in shigellosis

losis was stable and similar to 2017 (2.4/100,000).  is driven by a decrease in the number S. sonnei
Similar to previous years, the incidence rate was cases detected. In 2018, 40 cases were detected,
highest in Vancouver. Incidence rates were high-  compared to 92 in 2016.

est amongst children aged 1-4 years and males

aged 25-29 years. These two groups have known

risk factors.

o/ interactive \.)
There were no Shigella outbreaks reported in BN dashboard =K
2018.

11.1 Shigellosis Rates by Year, 2009-2018

4.00
3.00
Rate per
100,000
population
2.00
1.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 194 189 161 175 141 150 181 163 115 122
Il BCRate 4.40 4.23 3.58 3.83 3.05 3.19 3.79 3.35 2.34 244
Canada Rate 2.05 2.68 2.85 3.08 1.94 2.21 2.52 243 2.30
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11.2 Shigellosis Rates by Age Group, 2018

3.00
Rate per
100,000
population 200
1.00
[]
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 1 3 0 1 3 2 6 9 22 12
Reports Male 0 5 1 4 2 2 8 10 23 8
Total 1 8 1 5 5 4 14 19 45 20
Female 4.66 3.37 0.00 0.84 2.22 1.29 3.53 2.61 3.12 1.81
BC Rate Male 0.00 522 0.81 3.27 1.40 117 4.49 2.88 3.43 1.34
Total 2.26 4.33 0.41 2.07 1.80 1.23 4.02 2.74 3.27 1.59

11.3 Shigellosis Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
1" East Kootenay 1 1.2
12 Kootenay Boundary 1 1.2
13 Okanagan 4 1.0
14 Thompson Cariboo Shuswap 0 0.0
21 Fraser East 15 4.7
22 Fraser North 13 1.9
23 Fraser South 25 2.9
31 Richmond 3 1.4
32 Vancouver 38 55
33 North Shore/Coast Garibaldi 5 1.7
41 South Vancouver Island 10 24
42 Central Vancouver Island 5 1.7
43 North Vancouver Island 0 0.0
51 Northwest 1 1.3
52 Northern Interior 1 0.7
53 Northeast 0 0.0
010 219
Rates per 100,000 population by HSDA (I ‘I —
1.9 55
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11.4 Shigella Species Distribution, 2018

Rank Species Number of cases Proportion
1 sonnei 40 54.9%
2 flexneri 28 38.4%
3 boydii 3 4.1%
4 dysentariae 2 2.7%
Total 73

Note: Species distribution is based on BCCDC PHL data. Numbers may vary from those reported in Panorama.
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Vibrio Infection

The incidence of Vibrio infections increased in
2018 to 1.28/100,000 (64 cases). After the 2015
outbreak, there was an initial decrease in reports
of Vibrio parahaemolyticus (Vp) infection that may
have been due to environmental changes (e.g.
cooler ocean temperatures), a change in circulat-
ing Vp strains and/or improved awareness and
industry practices. Since 2016 there has been

a consistent increase in incidence for unknown
reasons. The majority of Vp infections are caused
by eating raw bivalve shellfish. In 2018, 22.0% of
Vibrio infections were due to international travel.

In 2018, the highest incidence rates were report-

ed from North Vancouver Island and North Shore/

Coast Garibaldi HSDA and the highest number
of cases were reported from North Shore/Coast
Garibaldi and Vancouver HSDA. These coast-

al HSDA have are a large number of retail and
restaurant premises that serve raw oysters and/
or include areas where self-harvest of shellfish
occurs. The majority of cases occurred in adults,
with the highest incidence in adults over the age
of 40 years.

There is a peak in cases in the summer months
when the levels of Vp are highest in the marine
environment.

In 2018, there was one outbreak of Vibrio cholera
non-01/non-0139 on Vancouver Island. Three
lab-confirmed cases were associated with the
consumption of raw herring eggs harvested in
the French Creek and Qualicum Bay areas. This
was the first recorded outbreak of non-toxigenic
Vibrio cholera associated with a locally-harvested
product in BC (VIHA, 2018").

&

interactive \.)
dashboard ‘»‘

1. VIHA. lliness Associated with Herring Eggs-Vancouver Island. 2018. Accessed May 14, 2019: http://www.fnha.ca/about/
news-and-events/news/illness-associated-with-herring-eggs-vancouver-island
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12.1 Vibrio Infection Rates by Year, 2009-2018

2.00
1.50
Rate per
100,000 4 g
population
0.50
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 34 39 43 54 64 72 91 38 51 64
BC Rate 0.77 0.87 0.96 1.18 1.38 1.53 1.91 0.78 1.04 1.28

12.2 Vibrio Infection Reports by Week, 2018

9

Reports

1 —_—
2 5 8 11 14 17 20 23 26 29 32 35 38 41 44 47 50

Week Number
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12.3 Vibrio Infection Rates by Age Group, 2018

1.50
Rate per
100,000 1.00
population
0.50
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 0 0 0 1 2 1 0 9 7
Reports Male 0 0 1 2 1 1 3 4 16 16
Total 0 0 1 2 2 3 4 4 25 23
Female 0.00 0.00 0.00 0.00 0.74 1.29 0.59 0.00 1.28 1.05
BC Rate Male 0.00 0.00 0.81 1.63 0.70 0.58 1.68 1.15 2.39 2.69
Total 0.00 0.00 0.41 0.83 0.72 0.92 1.15 0.58 1.82 1.83

12.4 Vibrio Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate

1 East Kootenay 0 0.0
12 Kootenay Boundary 1 1.2
13 Okanagan 3 0.8
14 Thompson Cariboo Shuswap 1 0.4
21 Fraser East 1 0.3
22 Fraser North 5 0.7
23 Fraser South 7 0.8
31 Richmond 4 1.8
32 Vancouver 9 1.3
33 North Shore/Coast Garibaldi 13 4.3
41 South Vancouver Island 7 1.7
42 Central Vancouver Island 8 27
43 North Vancouver Island 4 3.0
51 Northwest 1 1.3
52 Northern Interior 0 0.0
53 Northeast 0 0.0
OWO 1i8
Rates per 100,000 population by HSDA E::—
0.8 4.3
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12.5 Vibrio Species Distribution, 2018

Rank Species Number of Cases Proportion
1 Parahaemolyticus 54 83.1%
2 Fluvialis 3 4.7%
3 Cholera non-01/0139 3 4.7%
3 Other/unknown 4 6.3%
Total 64 100.0%

Notes: Species distribution is based on Panaroma data
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Environmental Pathogens

Cryptococuus gattii
Legionellosis
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Crytococcus gattii Infection

In 2018, only 6 cases of Cryptococcus gattii infec- All cases occurred in adults; older age is one of
tion were reported. This is the lowest incidence the most important risk factors in C. gattii infec-
reported since this disease became reportablein  tion. All cases were infected with strains endemic
2003. The decrease is mainly attributable to no to BC; five cases were infected with VGlla and one

cases being reported from the historically endem-  with VGlIb.
ic areas of South and Central Island Health. The
reason for this is unclear.

oMo interactive \.)
(I N dashboard 7‘

13.1 Cryptococcus gattii Rates by Year, 2009- 2018

0.50

0.40

Rate per 0.30

100,000

population

0.20

0.10

0.00

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Reports 18 10 18 24 17 17 16 14 12 6
BC Rate 0.41 0.22 0.40 0.53 0.37 0.36 0.33 0.29 0.24 0.12
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13.2 Cryptococcus gattii Infection Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
1" East Kootenay 0 0.0
12 Kootenay Boundary 0 0.0
13 Okanagan 1 0.3
14 Thompson Cariboo Shuswap 0 0.0
21 Fraser East 0 0.0
22 Fraser North 0 0.0
23 Fraser South 3 0.4
31 Richmond 0 0.0
32 Vancouver 1 0.1
33 North Shore/Coast Garibaldi 0 0.0
41 South Vancouver Island 0 0.0
42 Central Vancouver Island 0 0.0
43 North Vancouver Island 1 0.8
51 Northwest 0 0.0
52 Northern Interior 0 0.0
53 Northeast 0 0.0
! OIO 0i4
ffffffffffffffffffff Rates per 100,000 population by HSDA T ‘I —
0.1 0.8
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Legionellosis

In 2018, the incidence of legionellosis increased
to 0.66/100,000. This is mainly due to a cool-

ing tower-associated outbreak of Legionella
pneumophila serogroup 1 in Fraser South HSDA
involving 14 cases with onsets from June to
October. In addition, incidence has been increas-
ing since 2012, likely due to the increasing use of
urine antigen testing throughout BC (Morshed
2015") and the introduction of a pan-respirato-

ry pathogen nucleic acid testing panel by the
BCCDC Public Health Laboratory in 2016. The
highest rates were observed in adults >60 years;
older age and comorbidities are risk factors for
infection. Most cases were infected by L. pneu-
mophila (90.1%), 1 by L. longbeachae and 2 by
unknown species.

oMo interactive \.)
(I N dashboard 7‘

1. Morshed M, Chang Y, Hoang L. Diagnostic testing for Legionnaires’ Disease: Trends in BC. BCMJ. 2015;57(10):452-3.
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14.1 Legionellosis Rates by Year, 2009-2018

1.40
1.20
1.00

Rate per 0.80

100,000
population
0.60
0.40
0.20
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 8 8 6 11 12 9 23 14 15 33
Il BC Rate 0.18 0.18 0.13 0.24 0.26 0.19 0.48 0.29 0.30 0.66
Canada Rate 0.42 0.59 0.73 1.39 1.13 0.71 0.92 0.87 1.20

14.2 Legionellosis Rates by Week, 2018

7

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52

Week Number
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14.3 Legionellosis Rates by Age Group, 2018

1.50
Rate per 1.00
100,000
population
0.50
0.00 . .

<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 0 0 0 0 1 0 2 3 9
Reports Male 0 0 0 0 0 0 0 0 5 13
Total 0 0 0 0 0 1 0 2 8 22
Female 0.00 0.00 0.00 0.00 0.00 0.64 0.00 0.58 0.43 1.35
BC Rate Male 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.75 2.18
Total 0.00 0.00 0.00 0.00 0.00 0.31 0.00 0.29 0.58 1.75

14.4 Legionellosis Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
1" East Kootenay 1 1.2
12 Kootenay Boundary 0 0.0
13 Okanagan 2 0.5
14 Thompson Cariboo Shuswap 0 0.0
21 Fraser East 0 0.0
22 Fraser North 5 0.7
23 Fraser South 20 2.3
31 Richmond 2 0.9
32 Vancouver 0 0.0
33 North Shore/Coast Garibaldi 0 0.0
41 South Vancouver Island 1 0.2
42 Central Vancouver Island 2 0.7
43 North Vancouver Island 0 0.0
51 Northwest 0 0.0
52 Northern Interior 0 0.0
53 Northeast 0 0.0
1 OEO 1i2
”””””””””” Rates per 100,000 population by HSDA (| ‘| —
0.7 23

BCCDC ANNUAL SUMMARY 2018 53


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard
http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard

An agency of the Provingfal Health Services Authority

Respiratory Diseases

Streptococcal Disease (invasive) Group A
Tuberculosis
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Streptococcal Disease (invasive) Group A (iGAS)

Information about Streptococcal Disease (inva-

sive) Group A can be found in the “Noteworthy
Diseases and Conditions in 2018” section.
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Tuberculosis

In 2018, TB incidence in BC decreased which has
been the overall trend of the past decade. Com-
pared to the Canadian rate, active TB incidence
in BC has remained consistently higher because
of the relatively high proportion of people living
in BC who were born in TB endemic areas where
exposure to TB is common. In BC, the vast ma-
jority of active TB cases are among people who
were born outside of Canada, and are largely due
to reactivation of latent TB infection (i.e. from
exposures to TB earlier in their lives) and not from
local transmission. For this reason, prevention of
reactivation by treating latent TB infection is an
important public health intervention to reduce
the burden of TB in BC. TB rates are highest in the
Lower Mainland which has a larger proportion of
people who were born or lived in areas where TB

15.1 Tuberculosis Rates by Year, 2009-2018

is endemic compared with the rest of BC.

TB incidence is historically greater in men than in
women and this trend continued in 2018. Among
men and women, the majority of people diag-
nosed with TB were over the age of 40. Active TB
in those <5 years of age indicates recent transmis-
sion because of the low probability of historic ex-
posure and reactivation. The occurrence of active
TB in those <5 years of age remains rare in BC.

For more information, please refer to the TB An-

nual Report.

interactive
dashboard

7.00
6.00
5.00
Rate per
100,000 400
population
3.00
2.00
1.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 314 250 276 299 271 292 273 247 298 278
Il BCRate 7.12 5.60 6.13 6.55 5.85 6.20 5.72 5.08 6.05 5.57
Canada Rate 4.92 4.66 4.72 4.89 4.70 4.54 4.57 4.79 4.90
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15.2 Tuberculosis Rates by Age and Sex, 2018

12.00
10.00
8.00
Rate per
100,000
population 6.00
4.00
2.00
0.00 I
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 0 0 1 3 10 14 13 37 50
Reports Male 0 0 0 0 3 9 17 18 32 71
Total 0 0 0 1 6 19 &l 31 69 121
Female 0.00 0.00 0.00 0.84 2.22 6.44 8.25 3.77 5.25 7.52
BC Rate . Male 0.00 0.00 0.00 0.00 2.09 5.26 9.54 5.18 4.77 11.92
Total 0.00 0.00 0.00 0.41 2.15 5.82 8.91 4.47 5.02 9.60

15.3 Tuberculosis Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
11 East Kootenay 3 3.5
12 Kootenay Boundary 1 1.2
13 Okanagan 9 23
14 Thompson Cariboo Shuswap 2 0.9
21 Fraser East 16 5.0
22 Fraser North 47 6.9
23 Fraser South 84 9.8
31 Richmond 20 9.2
32 Vancouver 61 8.8
33 North Shore/Coast Garibaldi 1" 3.6
41 South Vancouver Island 6 1.5
42 Central Vancouver Island 5 1.7
43 North Vancouver Island 2 1.5
51 Northwest 3 4.0
52 Northern Interior 4 2.7
53 Northeast 1 14

0‘.9 2i7 918

”””””””””” Rates per 100,000 population by HSDA :‘:]:‘_
17 5.0
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Sexually Transmitted and Bloodborne Pathogens

Chlamydia (genital)
Gonorrhea (gential)
Syphilis

HIV and AIDS
Hepatitis B
Hepatitis C
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Chlamydia (genital)

Data for chlamydia were not available at the time
of the generation of this report. Please refer to
previous versions of this report or the STl annual
reports for historical chlamydia data.
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Gonorrhea (gental)

Data for gonorrhea were not available at the time
of the generation of this report. Please refer to
previous versions of this report or the STl annual
reports for historical gonorrhea data.
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Syphilis

Syphilis infections are divided into several stages:
primary, secondary, early latent, and late latent.
The initial symptoms of syphilis may not always
be recognized and without treatment, individ-
uals generally enter a prolonged asymptomatic
phase. Individuals can still however, be infectious
despite not having any symptomes. Syphilis infec-
tion can lead to serious complications, including
cardiovascular and neurologic disease, and may
be fatal.

Following a decline in rates in BCin the early
1990’s, infectious syphilis (i.e., primary, secondary,
and early latent stages) began to re-emerge in BC
starting in 1997. While provincial trends had been
decreasing in 2009-2010, infectious syphilis rates
began to increase in 2011 and continue to remain
high in 2018.

The majority of infectious syphilis cases in BC are
male. Gay, bisexual, and other men who have sex
with men (MSM) continue to comprise the great-
est number of infectious syphilis cases in BC.

The BCCDC has developed a multi-prong strategy
(the Syphilis Action Plan http://www.bccdc.ca/re-
source-gallery/Documents/Statistics%20and%20
Research/Statistics%20and%20Reports/STI/Syph-
ilis%20Action%20Plan.pdf) with various partners
including the regional health authorities, the

BCCDC ANNUAL SUMMARY 2018

First Nations Health Authority, the BCCDC Public
Health Laboratory, Perinatal Services BC, and the
Office of the Provincial Health Officer to address
the increase in infectious syphilis rates. Goals of
this multi-prong strategy include increasing the
awareness of syphilis among key populations and
health care providers, enhancing surveillance of
syphilis, maintaining high treatment completion
rates, and optimizing the care of partners in order
to prevent re-infection and onward transmission.

For more information on the epidemiology of
infectious syphilis, please see the ST| Annual

Report.

interactive
dashboard
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16.1 Syphilis Rates by Year, 2009-2018

15.00
Rate per
100,000 10.00
population
5.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 217 154 191 369 559 549 760 759 683 919
Il BCRate 4.92 3.45 4.24 8.08 12.07 11.66 15.91 15.62 13.88 18.41
Canada Rate 8.32 8.34 8.42 9.73 9.63 10.29 12.83 14.81 16.20
16.2 Syphilis Rates by Age Group and Sex, 2018
80.00
60.00
Rate per
100’00.0 40.00
population
20.00
N [
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 0 0 0 4 12 10 15 10 3
Reports Male 0 0 0 0 11 79 139 268 301 51
Total 0 0 0 0 15 93 151 287 318 55
Female 0.00 0.00 0.00 0.00 2.96 7.73 5.89 4.35 1.42 0.45
BC Rate . Male 0.00 0.00 0.00 0.00 7.67 46.17 77.98 77.06 44.90 8.56
Total 0.00 0.00 0.00 0.00 5.39 28.50 43.39 41.42 23.13 4.36
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HIV and AIDS

HIV became a reportable infection in BC in 2003.
It should be noted that the number of new HIV
diagnoses reported does not reflect the number
of new HIV infections per year (i.e., HIV incidence),
as individuals may be diagnosed with HIV years
after their initial infection with HIV. Estimates of
HIV incidence in BC using mathematical modeling
are routinely done by the Public Health Agency of
Canada and available in the HIV Annual Reports
(http://www.bccdc.ca/health-professionals/da-
ta-reports/communicable-diseases/hiv-aids).

New HIV diagnosis rates have declined over the
past decade in both males and females, primar-
ily driven by the decrease in the number of new
HIV diagnoses among people who use injection
drugs (PWID). Gay, bisexual, and other men who
have sex with men (MSM) continue to comprise
the greatest number of new HIV diagnoses in BC.
Overall, the trend in new HIV diagnoses among
MSM appears to be declining slightly but not to
the same extent as in other exposure categories
such as PWID or people who acquire HIV through
heterosexual contact. See the HIV Annual Report
for more information (http://www.bccdc.ca/
health-professionals/data-reports/communica-
ble-diseases/hiv-aids).

BCCDC ANNUAL SUMMARY 2018

In BC, there are a number of programs and ser-
vices to prevent HIV, such as the Seek and Treat
for Optimal Prevention of HIV/AIDS (STOP HIV/
AIDS) which began in 2013 (http://stophivaids.

ca/about/) and a publicly funded program for

HIV pre-exposure prophylaxis (PrEP) which was
launched in 2018 (https://news.gov.bc.ca/releas-
es/2017HLTHO0114-002108).

For more information on the epidemiology HIV,
please see the HIV Annual Report.

interactive
dashboard
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17.1 HIV Rates by Year, 2009-2018

8.00
7.00
6.00
5.00
Rate per
100,000 4 g9
population
3.00
2.00
1.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 335 300 288 236 263 259 241 240 181 205
Il BC Rate 7.60 6.72 6.40 5.17 5.68 5.50 5.05 4.94 3.68 4.11
Canada Rate 7.03 6.76 6.62 5.97 5.86 5.78 5.86 6.46 6.50

17.2 HIV Rates by Age Group and Sex, 2018

15.00
10.00
Rate per
100,000
population
5.00
0.00 m I
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 0 0 0 2 5 6 9 18 1
Reports Male 0 0 0 0 1 19 26 48 56 12
Total 1 0 0 0 3 24 32 57 74 13
Female 0.00 0.00 0.00 0.00 1.48 3.22 3.53 2.61 2.56 0.15
BC Rate Il Vale 0.00 0.00 0.00 0.00 0.70 11.11 14.59 13.80 8.35 2.01
Total 2.26 0.00 0.00 0.00 1.08 7.36 9.20 8.23 5.38 1.03
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The AIDS surveillance system is a passive system
that relies on clinicians reporting the case to

the BCCDC. In BC, the majority of AIDS cases are
reported through the Provincial HIV Drug Treat-
ment Program at the BC Centre for Excellence in
HIV/AIDS which has comprehensive clinical data
on all individuals accessing antiretroviral therapy
(ART) in BC. Due to delayed reporting, AIDS case
reports presented in this report are up to the
previous year.

The rate of AIDS and the number of AIDS case
reports per year have decreased from a peak in
1993 due primarily to advances in HIV treatment
which includes ART. The rate of AIDS in BC re-
mains higher than the Canadian rate. This differ-

ence from the national rate may represent greater

ascertainment of AIDS cases in BC due to routine
reporting by the Provincial HIV Drug Treatment
Program.

BCCDC ANNUAL SUMMARY 2018

The rate of AIDS among males continues to be
greater than the rate among females which likely
reflects the distribution of HIV between males
and females in BC.

For more information on the epidemiology AIDS,
please see the HIV Annual Report.

oMo interactive \.)
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17.3 AIDS Rates by Year, 2008-2017

3.00
2.50
2.00
Rate per
100,000
opulation
pop 1.50
1.00
0.50
0.00
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Reports 139 108 102 87 72 63 64 70 56 33
Il BCRate 3.20 245 2.28 1.93 1.58 1.36 1.36 1.47 1.15 0.67
Canada Rate 1.63 1.23 1.23 1.10 0.97 0.95 0.86 0.71 0.51
17.4 AIDS Rates by Age Group and Sex, 2017
3.00
2.50
2.00
Rate per
100,000
population 1.50
1.00
0.50
0.00 [ |
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 0 0 0 0 0 0 1 4 1
Reports Male 0 0 0 0 0 0 2 3 20 1
Total 0 0 0 0 0 0 2 4 24 3
Female 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.56 0.16
BC Rate . Male 0.00 0.00 0.00 0.00 0.00 0.00 1.14 0.89 2.96 0.17
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.58 0.59 1.73 0.25
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Hepatitis B

Hepatitis B infections may be acute or chronic

in nature. Acute infections are new infections
which are often symptomatic in adults. Chronic
infections are those where the hepatitis B surface
antigen (HBsAg) is detectable for more than six
months and in BC are often identified in persons
who have immigrated from countries where HBV
is endemic and the person was infected at birth.

Hepatitis B - Chronic and Undetermined
Chronic HBV cases have continued to slowly
decline over time. Females exceed males in age
groups between 20 to 39 years as HBV is routine-
ly tested for during pregnancy to enable timely
administration of post-exposure prophylaxis to
newborns.

Hepatitis B - Acute

Cases of acute HBV in BC remained low in 2018
with no cases identified in persons less than 20
years of age, reflecting the success of routine hep-
atitis B immunization. Hepatitis B immunization
was introduced in 1992 for grade 6 children and
an infant program was introduced in 2001.

&

interactive \.)
dashboard ‘»‘

18.1 Chronic and Undetermined Hepatitis B Rates by Year, 2009-2018

30.00
25.00
20.00
Rate per
100,000
population 15.00
10.00
5.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 1,307 1,276 1,156 1,102 1,220 1,178 1,164 1,166 1,133 1,035
BC Rate 29.63 28.57 25.68 2413 26.35 25.03 24.37 24.00 23.02 20.73
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18.2 Chronic and Undetermined Hepatitis B Rates by Age Group and Sex, 2018

40.00
30.00
Rate per
100,000
population 20.00
10.00
0.00 H.= B I I
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 1 1 0 7 22 48 136 181 112
Reports Male 0 2 2 3 9 14 48 104 216 129
Total 0 3 3 3 16 36 96 240 397 241
Female 0.00 1.12 0.85 0.00 5.18 1417 28.28 39.40 25.70 16.85
BC Rate . Male 0.00 2.09 1.62 2.45 6.28 8.18 26.93 29.90 32.22 21.66
Total 0.00 1.62 1.24 1.24 5.75 11.03 27.59 34.63 28.88 19.12

18.3 Chronic and Undetermined Hepatitis B Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate

1" East Kootenay 1 1.2
12 Kootenay Boundary 2 2.4
13 Okanagan 18 4.6
14 Thompson Cariboo Shuswap 1 4.7
21 Fraser East 31 9.7
22 Fraser North 197 28.8
23 Fraser South 180 21.0
31 Richmond 161 74.4
32 Vancouver 335 48.4
33 North Shore/Coast Garibaldi 42 13.9
41 South Vancouver Island 32 7.7
42 Central Vancouver Island " 3.8
43 North Vancouver Island 4 3.0
51 Northwest 3 4.0
52 Northern Interior 3 20
53 Northeast 4 5.6
1 1.‘2 13‘.9 74‘.4
”””””””””” Rates per 100,000 population by HSDA :‘:]:‘_
5.6 28.8
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18.4 Acute Hepatitis B Rates by Year, 2009-2018

0.60
0.50
0.40
Rate per
100,000

population  0.30

0.20
0.10
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 26 11 14 13 11 18 8 6 10 12
BC Rate 0.59 0.25 0.31 0.28 0.24 0.38 0.17 0.12 0.20 0.24
18.5 Acute Hepatitis B Rates by Age Group and Sex, 2018
1.50
Rate per
100,000 1.00
population
0.50
<1 1-4 5.9 1014 1519  20-24 2529  30-39  40-59 60+
Female 0 0 0 0 0 1 3 0 1 0
Reports Male 0 0 0 0 0 1 1 1 3 1
Total 0 0 0 0 0 2 4 1 4 1
Female 0.00 0.00 0.00 0.00 0.00 0.64 1.77 0.00 0.14 0.00
BCRate [ Male 0.00 0.00 0.00 0.00 0.00 058 0.56 0.29 0.45 0.17
Total 0.00 0.00 0.00 0.00 0.00 0.61 1.15 0.14 0.29 0.08
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Hepatitis C

Due to the increased public awareness about
hepatitis C and the availability of curable treat-
ment with limited side effects, testing has for
hepatitis C has continued to increase. However,
cases of hepatitis C identified in BC declined in
2018. Hepatitis C cases are distributed across
all ages with 65% identified in males. Vancou-
ver had the highest number of cases identified,
but the rates were highest in Northern Interior
and Fraser East.

oMo interactive \.)
(I N dashboard >k

19.1 Hepatitis C Rates by Year, 2009-2018

50.00
40.00
Rate per
100,000 30.00
population
20.00
10.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 2,451 2,202 1,952 1,867 2,057 2,001 2,199 2,314 2,287 1,960
Il BCRate 55.57 49.31 43.36 40.88 44 .43 42.51 46.04 47.62 46.46 39.27
Canada Rate 33.21 31.04 29.45 29.37 29.49 29.56 30.34 31.06 31.60
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19.2 Hepatitis C Rates by Age Group and Sex, 2018

80.00

60.00
Rate per
100,000

population 40.00

20.00

0.00 (] — [ ]
+

<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60
Female 0 1 1 1 9 66 105 137 190 169
Reports Male 0 3 1 0 5 57 146 289 419 354
Total 0 4 2 1 14 123 251 428 612 525
Female 0.00 1.12 0.85 0.84 6.66 42.52 61.85 39.69 26.98 25.43
BC Rate . Male 0.00 3.13 0.81 0.00 3.49 33.32 81.91 83.10 62.50 59.43
Total 0.00 2.16 0.83 0.41 5.03 37.69 7213 61.76 44.52 41.66

19.3 Hepatitis C Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
11 East Kootenay 31 36.6
12 Kootenay Boundary 42 50.8
13 Okanagan 162 41.8
14 Thompson Cariboo Shuswap 104 443
21 Fraser East 205 64.3
22 Fraser North 221 323
23 Fraser South 266 31.1
31 Richmond 26 12.0
32 Vancouver 324 46.8
33 North Shore/Coast Garibaldi 64 21.2
41 South Vancouver Island 149 36.0
42 Central Vancouver Island 143 49.1
43 North Vancouver Island 58 44.2
51 Northwest 36 47.9
52 Northern Interior 102 68.5
53 Northeast 26 36.6

12I0 36i6 68‘.5

”””””””””” Rates per 100,000 population by HSDA [ } [ —
21.2 50.8
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Vaccine Preventable Diseases

Haemophilus influenzae type b (Hib), invasive
Influenza

Measles

Meningococcal Disease (invasive)

Mumps

Pertussis

Pneumococcal Disease (invasive)
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Haemophilus influenzae (invasive) type b (Hib)

Three cases of invasive Haemophilus influenzae in the early 1990s, with a small residual burden of
type b (Hib) disease were reported in 2018. All illness almost exclusively in adults and unimmu-
three cases were males over 40 years of age who  nized children.

lived in the Vancouver Health Service Delivery

Area.
Hib vaccine is routinely given in infancy with a

. y9 . y oMo interactive .,
booster dose in the second year of life. Its use B" N dashboard =K
in adults is limited to those with select high risk \

medical conditions. Hib disease has declined dra-
matically since the introduction of Hib vaccines

20.1 Haemophilus influenzae (invasive) type b (Hib) by Year, 2009-2018

0.12
0.10
0.08
Rate per
100,000

population .06

0.04
0.02
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 2 1 5 3 6 3 0 2 3 3
Il BC Rate 0.05 0.02 0.11 0.07 0.13 0.06 0.00 0.04 0.06 0.06
Canada Rate 0.05 0.05 0.08 0.07 0.10 0.07 0.08 0.03 0.10
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20.2 Haemophilus influenzae (invasive) type b (Hib) by Age Group and Sex, 2018

0.30
0.25
0.20
Rate per
100,000
population 0.15
0.10
0.05
0.00
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 0 0 0 0 0 0 0 0 0
Reports Male 0 0 0 0 0 0 0 0 2 1
Total 0 0 0 0 0 0 0 0 2 1
Female 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BC Rate . Male 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.17
Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.08
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Influenza

Influenza surveillance is conducted year-round
in BC, with renewed annual monitoring typically
commencing in the first week of October (week
40) and ongoing through the end of September
(week 39). This report summarises surveillance
data for the 2018-19 influenza season, spanning
week 40 (starting October 1, 2018) through week
17 (ending April 27, 2019).

Influenza surveillance in BC consists of monitor-
ing trends in influenza activity and circulating vi-
ruses to inform prevention and control programs,
including vaccine effectiveness. Surveillance
indicators for influenza and influenza-like illness
(ILI) monitoring include: (1) sentinel practitioner
ILI reporting; (2) BC Children’s Hospital emergen-
cy room visits attributed to ILI; (3) Medical Ser-
vice Plan (MSP) visits with a clinical diagnosis of
influenza illness; (4) facility and school outbreak
notifications; (5) provincial influenza laboratory
diagnosis by the BCCDC Public Health Laboratory
(PHL) and BC Children’s and Women'’s Health Cen-
tre Laboratory; and (6) strain characterization and
antiviral resistance testing by the National Micro-
biology Laboratory (NML) at the Public Health
Agency of Canada.

Since 2004, the BCCDC has led a national surveil-
lance initiative to monitor annual vaccine effec-
tiveness (VE) against medically attended, labora-
tory-confirmed influenza, using a test-negative
case-control design overlaid upon the national

Sentinel Practitioner Surveillance Network (SPSN).

Additional phenotypic and genetic characteriza-
tion of circulating viruses is conducted to inform
VE analysis and interpretation.

Detailed surveillance bulletins are issued
throughout the year, distributed weekly or
bi-weekly during the influenza season and peri-
odically during inter-seasonal months, and are
available from: http://www.bccdc.ca/health-pro-
fessionals/data-reports/communicable-diseases/
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influenza-surveillance-reports.

SUMMARY

The 2018-19 influenza season in BC was charac-
terised by unusually prolonged activity, distin-
guished by two successive waves of influenza
A: an early primary epidemic due to A (H1N1)
pdmO09 peaking in late December/early Janu-
ary followed by an atypical secondary wave of
A (H3N2) that peaked in March. Also unusual
was the very low level of influenza B detection
throughout the 2018-19 season compared to
previous seasons. This profile is in contrast to
the 2017-18 season which was comprised of
dominant influenza A (H3N2) and early influenza
B(Yamagata) co-circulation.

Influenza activity remained at elevated levels
above historical averages for an extended period
of time this season. Among respiratory specimens
submitted for influenza testing at the BCCDC
Public Health Laboratory (PHL) and select ex-
ternal sites, the proportion of respiratory spec-
imens testing influenza positive peaked twice,
with about one third testing influenza positive

in each of weeks 1 and 11. This corresponds with
the unusual bi-modal influenza A epidemic this
season including predominant circulation of

A (H1N1) pdm09 viruses during the first wave,
followed by predominant A (H3N2) viruses during
the second lesser wave. Community influenza-like
illness (ILI) activity began to increase around early
December (weeks 49-50) and peaked twice in

late December/early January (weeks 52-2) and

in March (week 11). Activity gradually declined
thereafter; however, levels remained elevated
into April. Cumulatively, from week 40 to week
17, 94 laboratory-confirmed influenza outbreaks
in long-term care facilities (LTCFs) were reported.
The cumulative tally of LTCF outbreaks during this
season of greater A (H1IN1) pdm09 contribution is
lower than that of the prior two A (H3N2)-domi-
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nant seasons (where 179 and 198 outbreaks were
reported in 2017-18 and 2018-19, respectively).
Notably, the majority of outbreaks were accrued
in the latter half of the current season, consistent
with the secondary wave of A (H3N2) activity. This
season, around 80% of all A (HIN1) pdm09 detec-
tions were reported in individuals younger than
65 years of age. Children were particularly affect-
ed by the A (H1N1) pdm09 epidemic: 21% of A
(HTN1) pdm09 detections were observed among
children <9 years who comprise about 10% of the
BC population. Conversely, the majority (57%) of
A (H3N2) detections were among elderly adults
65 years of age and older who otherwise com-
prise <20% of the BC population.

Interim and end-of-season estimates from the
BCCDC-led Canadian Sentinel Practitioner Sur-
veillance Network (SPSN), suggest the 2018-19
northern hemisphere influenza vaccine provid-
ed substantial protection against circulating
A(HTN1)pdm09 viruses; conversely, the vaccine
provided little or no protection against late-sea-
son A(H3N2) viruses overall and particularly
among working-age adults. SPSN investigators
also reported that children under 10 years of age
were more affected during the primary 2018-19
influenza A(H1N1)pdm09 epidemic compared to
prior seasonal epidemics in Canada.

1. Sentinel practitioner reporting of ILI

During the 2018-19 season (week 40 to week 17),
24 active sentinel sites (with one or more contrib-
uting practitioners at each site) representing all
regional health authorities in BC contributed to
sentinel ILI surveillance. On average, 87% of sites
reported data each week with some expected
variation in timeliness and completeness, such
as during holiday periods. The rate of ILI among
patients presenting to these sentinel sites trend-
ed within or below 10-year historical averages
for much of the season (Figure 21.1). However,
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during the latter stages a resurgence in the pro-
portion of patients visits due to ILI was observed,
with rates exceeding historical averages in weeks
11 through 15.

2. BC Children’s Hospital emergency room
visits attributed to ILI

The proportion of visits to BC Children’s Hospi-
tal Emergency Room attributed to ILI (based on
records with a triage chief complaint of “flu” or
“influenza” or “fever/cough”) peaked twice during
the 2018-19 season in week 52 (29%) and week
11 (23%) (Figure 21.2). ILI rates exceeded histor-
ical norms throughout much of the season and
remained elevated at season close (week 17).

3. MSP visits with an influenza diagnosis

BC Medical Services Plan (MSP) general practi-
tioner claims with a clinical diagnosis of influenza
illness (ICD-9 code 487), as a proportion of all
submitted MSP claims, peaked twice during the
2018-19 season with the primary peak observed
around week 52 and a secondary peak observed
around week 12 (Figure 21.3). Overall, provincial
MSP rates exceeded expected seasonal values
during both peak periods, and remained elevated
for a prolonged period compared to historical
data for the past 10 years. Some expected region-
al variation in the timing and intensity of influ-
enza illness activity was observed across health
authorities, notably in the Interior Health Author-
ity and Northern Health Authority where sharper
primary peaks were observed, exceeding 10-year
maximums.

4. Facility outbreak notifications
Residential facilities, such as long-term care facil-
ities (LTCFs), are asked to notify their local health

unit when two or more cases of ILI occur within
their setting over a 7-day period. Influenza out-
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breaks are defined as ILI outbreaks with at least
one specimen laboratory-confirmed as influenza.
Schools are asked to report when absenteeism,
mostly likely due to ILI, is greater than 10% on
any one day; school ILI outbreaks are generally
reported without laboratory confirmation. Provin-
cial reporting of ILI outbreaks to the BCCDC is at
the discretion of the local Medical Health Officer/
health authority and varies regionally, with less
consistent reporting for school ILI outbreaks (few
health authorities routinely contributing), acute
care facility outbreaks and facility outbreaks
where non-influenza respiratory viruses were
detected. Provincial reports of ILI outbreaks are
not generally audited to verify that patients met
specific clinical criteria.

During the 2018-19 season (week 40 to week

17), 94 laboratory-confirmed influenza outbreaks
in LTCFs were reported to the BCCDC. Of the 94
LTCF outbreaks reported, 92 were attributed to
influenza A and 2 to influenza B. Of the 57 out of
92 influenza A outbreaks where subtype infor-
mation was available, 39 (68%) were influenza A
(H3N2) and 18 (32%) were A (H1N1) pdm09. The
majority (62/94; 66%) of LTCF outbreaks were
accrued between weeks 8 and 14, consistent with
the observed secondary wave of A (H3N2) activ-
ity which peaked around weeks 11 and 12 in BC

(figure 21.4).

The cumulative tally of LTCF outbreaks this A
(HTN1) pdm09-dominant season remains far
below that of the prior two seasons which were
dominated by A (H3N2) (94, 182 and 198 out-
breaks, respectively) (Figure 21.5). The number
reported this season of mixed influenza A sub-
type circulation is the fourth highest for the same
period of the past 16 seasons (since the 2003-04
season).

In addition to LTCF outbreak reports, 21 ILI out-
breaks were reported from acute care facilities, 34
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from schools, 1 from a correctional facility, and 1
from a mental health facility during the 2018-19
season (week 40 to week 17).

5. Laboratory diagnosis

a. BCCDC Public Health Laboratory

The BCCDC Public Health Laboratory (PHL) rou-
tinely conducts testing for influenza and other
respiratory viruses on specimens collected from
inpatients at pediatric and acute care hospitals,
residents of healthcare facilities associated with
outbreaks, and patients presenting to commu-
nity-based sentinel sites, or where otherwise
clinically indicated or specifically requested. This
includes specimens diagnosed with influenza A at
other hospital/regional laboratories that are sub-
mitted to BCCDC PHL for influenza A subtyping.
All submitted specimens are routinely tested for
influenza A and B and respiratory syncytial virus
(RSV), while testing for other respiratory viruses
is conducted less systematically and only on a
subset of influenza and RSV negative specimens.
With expanded influenza testing by additional
laboratories across BC this season, adjustments to
percentage influenza positivity derivation were
required and are summarized here based on pri-
mary specimens submitted for influenza testing
at the BCCDC PHL and other external sites that
shared complete testing data with the BCCDC
PHL.

During the 2018-19 season (week 40 to week 17),
of 16,319 specimens tested for influenza across
BC, 3993 (24%) tested positive for influenza A

and just 168 (1%) tested positive for influenza

B. Virtually all (96%) influenza detections were
therefore influenza A. Influenza A positivity began
to increase in week 46, peaking twice in weeks 1
and 11 (35% and 34%, respectively) (Figure 21.6).
Influenza A (H1N1) pdm09 viruses comprised the
vast majority of detections during the first peak
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period, while the second peak was attributed to
influenza A (H3N2) viruses (Figure 21.6). Influenza
B positivity remained low (0-4%) throughout the
season.

Among influenza viruses typed at the BCCDC PHL
this season, virtually all (97%) were influenza A.
Influenza A (H1N1) pdm09 viruses predominated
from October to mid-February, and accounted for
60% of subtyped influenza A viruses overall since
season start. However, since mid-February (week
7), A (H3N2) viruses comprised a greater share of
influenza A detections.

Children <9 years old were disproportionately
represented among influenza A (H1N1) pdm09
detections during the 2018-19 season (21% of de-
tections despite comprising 10% of the BC pop-
ulation') (Figure 21.7 and 21.8). Conversely, the
majority (58%) of A (H3N2) detections have been
among elderly adults =65 years of age, despite
comprising about 18% of the BC population’.

Among other respiratory viruses detected, respi-
ratory syncytial viruses were the most common-
ly detected virus (excluding influenza) for the
majority of the season (weeks 52 to 14). Entero/
rhinoviruses were also detected throughout the
season, most notably at the beginning of the sea-
son (weeks 40-47) before influenza activity began
to increase.

b. BC Children’s and Women’s Health Centre Lab-
oratory

During the 2018-19 season (week 40 to week 17),
the BC Children’s and Women'’s Health Centre Lab-
oratory conducted 2,630 tests for influenza A and
B. Of these, 364 (14%) were positive for influenza
A and 31 (1%) were positive for influenza B. Influ-
enza A therefore accounted for the vast majority

1 Government of British Columbia, BC Stats. Popu-
lation Estimates 2017. URL: https://www.bcstats.gov.bc.ca/
apps/PopulationEstimates.aspx.
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(92%) of influenza detections. Influenza A posi-

tivity peaked twice in week 1 (24%) and between
weeks 9 and 12 (~26%), while influenza B activity
fluctuated at very low levels during the latter half
of the season only (weeks 4-17), peaking at 6% in

week 11 (Figure 21.9).

RSV was the dominant respiratory virus detected
at the BC Children’s and Women'’s Health Centre
Laboratory, with 398 out of 2577 (15%) tests
positive cumulatively during the season. RSV
co-circulated with influenza A throughout the
season, with percent positivity peaking in week
52 at 32%.

c. Strain characterisation by the National Microbi-
ology Laboratory

Select influenza isolates have historically been
sent by the BCCDC PHL to the National Microbi-
ology Laboratory (NML) for strain characterisa-
tion by haemagglutination inhibition (HI) assay.
More recently, however, HI characterization has
become more challenging and difficult to inter-
pret, especially for A (H3N2) viruses. Recognizing
that, only a small proportion of BC viruses were
submitted for HI characterization and/or could
be successfully characterised antigenically (or
genetically) (n=38). Here we have therefore sum-
marised HI characterisation findings based on
viruses submitted to the NML from all provinces.

From September 1, 2018, to April 25,2019, the
NML characterised 2006 influenza viruses [353 A
(H3N2), 1553 A (H1N1) pdm09 and 100 B (23 Ya-
magata lineage and 77 Victoria lineage)] received
from Canadian laboratories.

Of the 1553 influenza A (H1N1) pdm0Q9 viruses
characterised, 1510 (97%) were considered anti-
genically similar to an A/Michigan/45/2015-like
virus: the WHO-recommended influenza A
(HTN1) component of the 2018-19 northern

79


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard
http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard

An agency of the Provin

al Health Services Authority

hemisphere influenza vaccine. However, 43 (3%)
viruses showed reduced titer with ferret antisera
raised against cell culture-propagated A/Michi-
gan/45/2015.

Of the 353 influenza A (H3N2) viruses, only 189
(54%) had sufficient haemagglutination titre for
successful antigenic characterisation by Hl assay.
Of these viruses, 111 (59%) were considered
antigenically similar to an egg-propagated A/
Singapore/INFIMH-16-0019/2016-like virus, the
WHO-recommended A (H3N2) component of the
2018-19 northern hemisphere influenza vaccine.
However, 78 (41%) viruses showed reduced titer
with ferret antisera raised against egg- propagat-
ed A/Singapore/INFIMH-16-0019/2016.

Of 329 A (H3N2) viruses successfully sequenced,
38 (12%) belonged to genetic group (clade)
3C.23a, 210 belonged to genetic group 3C.2al
(64%), and 81 (25%) belonged to genetic group
3C.3a.The 2018-19 northern hemisphere influen-
za vaccine included a clade 3C.2a1 virus.

Of the 100 influenza B viruses characterised,
23 (23%) belonged to the B(Yamagata) lineage
and 77 (77%) to the B(Victoria) lineage. All of
the B(Yamagata) viruses were considered an-
tigenically similar to a cell-culture passaged B/
Phuket/3073/2013-like virus. Among the 77
B(Victoria) viruses, 16 (21%) were antigenically
similar to a cell-culture passaged B/Colora-
do/06/2017-like virus while 61 (79%) viruses
showed reduced titre with ferret antisera raised
against cell culture-propagated B/Colora-
do/06/2017.

For context, the WHO-recommended compo-
nents of the 2018-19 and upcoming 2019-20
northern hemisphere trivalent (TIV) and quadri-
valent (QIV) vaccines are listed below. Note that
all influenza vaccines used in Canada are based
on egg-propagated viruses that may not be iden-
tical to the WHO-recommended vaccine strains:
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2018-19° 2019-20"

A/Michigan/45/2015
(HINT) pdm09-like virus

an A/Brisbane/02/2018
(HINT) pdm09-like virus
§

A/Singapore/IN-
FIMH-16-0019/2016
(H3N2)-like virus

A/Kansas/14/2017
(H3N2)-like virus §

B/Colorado/06/2017-like
virus (Victoria lineage)

B/Colorado/06/2017-like
virus (Victoria lineage)

B/Phuket/3073/2013-like
virus (Yamagata lineage)
[QIV only]

B/Phuket/3073/2013-like
virus (Yamagata lineage)
[QIV only]

* Recommended strains represent a change for two of the
three components used in the 2017-18 northern hemisphere
TIV.

t Recommended strain represents a change from the
2017-18 season vaccine which contained an A/Hong
Kong/4801/2014 (H3N2)-like virus .

+ Recommended strain represents a change from the
2017-18 season vaccine which contained a B/Bris-
bane/60/2008-like virus (Victoria lineage).

** Recommended strains represent a change for two of the
three components used in the 2018-19 northern hemisphere
TIV

§ Recommended strain represents a change from the 2018-
19 season vaccine.

d. Antiviral resistance assessment by the National
Microbiology Laboratory

Among influenza isolates submitted to the NML
for HI characterization, selected viruses are also
tested for antiviral drug susceptibility. Since BC
contributed few viruses for characterization this
season, we have summarized findings below
based on viruses submitted to the NML from all
provinces for the period September 1,2018 to
April 25,2019.

Of the 428 influenza A viruses [77 A (H3N2), 351

A (HINT) pdm09] tested against amantadine, all
were resistant.
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Of the 1183 influenza viruses [134 A (H3N2),
989 A (H1N1) pdm09, and 60 B] tested against
oseltamivir, 1179 were sensitive, and 4 A (H1N1)
pdmO09 viruses with an H275Y mutation were
resistant.

Of the 1182 influenza viruses [134 A (H3N2), 988
A (HINT) pdm09, and 60 B] tested against zana-
mivir, all were sensitive.

6. Sentinel influenza vaccine effectiveness
monitoring

Mid-season estimates of influenza vaccine effec-
tiveness (VE) against the primary A(HTN1)pdm09
epidemic were published by the BCCDC-led
Canadian Sentinel Practitioner Surveillance
Network (SPSN). Given the bimodal nature of the
2018-19 influenza A epidemic, VE against both
A(HTN1)pdmO09 and A(H3N2) viruses could be
reported in end-of-season analyses. For all sets of
analyses, respiratory specimens and epidemio-
logical information were collected from patients
presenting with ILI to SPSN sites in British Colum-
bia, Alberta, Ontario, and Quebec and VE esti-
mates were based on the test-negative design as
per usual.

Based on data collected between November 1,
2018, and April 30, 2019, VE against any influen-
za, foremost driven by A(HTN1)pdm09 viruses,
was 56% (95% Cl: 47-64%), and for A(H1N1)
pdmO09 alone was 67% (95% Cl: 58-75%). This
substantial protection against A(HIN1)pdm09
was observed in all age groups. Conversely,

the SPSN reported little or no vaccine protec-
tion against A(H3N2) viruses, with an overall VE
against medically-attended outpatient A(H3N2)
illness of 17% (95% Cl: -13-39). VE was particu-
larly low among working-age adults 20-64 years
old who comprise the majority of SPSN partici-
pants (VE of -7%; 95% Cl: -56-26%). Overall, the
A(H3N2) VE estimate for 2018-19 was lower than

BCCDC ANNUAL SUMMARY 2018

expected generally for A(H3N2) vaccines (~30%),
and similar to that observed in the 2017-18
A(H3N2)-dominant season where VE was estimat-
ed at 15% (95% Cl: -6-32).

As in the past several years, SPSN mid-season
findings were submitted to the WHO in February
2019 to support vaccine strain selection for the
2019-20 northern hemisphere influenza vaccines.
End-of-season findings are also being shared
with the WHO in September 2019 to support
vaccine strain selection for the 2020 southern
hemisphere influenza vaccines.

Mid-season findings by the Canadian SPSN were
published in EuroSurveillance, an open-access,
online, peer-reviewed journal, on January 24,
2019: https://www.eurosurveillance.org/con-
tent/10.2807/1560-7917.ES.2019.24.4.1900055.

Late-season, updated, 2018-19 interim VE esti-
mates were disseminated via the weekly reports
produced by FluWatch (included in reports dis-
tributed since week 14): https://www.canada.ca/
en/public-health/services/diseases/flu-influenza/
influenza-surveillance/weekly-influenza-reports.
html.

2018/19 end-of-season findings will be published
in due course.

Current and historic VE findings of the Canadian
SPSN since 2004-05 are available here: http://
www.bccdc.ca/health-info/diseases-conditions/
influenza/sentinel-network-spsn

7. Additional findings of the Canadian SPSN

SPSN investigators also published within sea-
son observations showing that children under
10 years of age were more affected during the
primary 2018-19 influenza A (H1N1) pdm09
epidemic compared to prior seasonal epidemics
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in Canada. The full report, which also explores
potential reasons for this surveillance obser-
vation (notably hypothesizing a cohort effect
following the 2009 pandemic), was published
April 11,2019, in Eurosurveillance: https://www.
eurosurveillance.org/content/10.2807/1560-7917.
ES.2019.24.15.1900104.

21.1 Percent of patient visits to sentinel practitioners due to influenza-like illness by week compared to the
historical 10-season average, British Columbia, 2018-19 season

1.5
02018-19 Season*
W Historical Average (95% CI)t

1.0 +

P

it 114
T o T L ng?mﬂ LT

Week Number

% of Patient Visits due to ILI

ILI: influenza-like iliness; Cl: confidence interval.

*Surveillance period spans week 40 (starting October 1, 2018) to week 17 (ending April 27, 2019), inclusive.

tTen-year historical average based on 2005-06 to 2017-18 seasons, excluding 2008-09 and 2009-10 seasons due to atypical
seasonality.
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21.2 Percent of patients presenting to BC Children’s Hospital Emergency Room attributed to influenza-like
illness, British Columbia, 2018-19 season

40%

e 2018-19 Season
- Historical Average*

----95% CI*
30% -

20% -

10% -

Proportion of patient visits due to ILI

0%

40 41 42 43 44 45 46 47 48 49505152 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Week number

ILI: influenza-like illness; Cl: confidence interval

Source: BCCH Admitting, Discharge, Transfer database. Data includes records with a triage chief complaint of “flu” or “influen-
za" or “fever/cough!
* 5-year historical average for 2018-19 season based on 2012-13 to 2017-18 seasons.
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21.3 BC MSP general practitioner service claims for influenza illness as a proportion of all submitted service
claims (7-day moving average), British Columbia, 2018-19 season
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MSP: Medical Services Plan

Influenza illness is tracked as the percent of all submitted MSP service claims for selected general practitioner services with a
diagnosis of influenza (ICD-9 code 487). Data are provided by Population Health Surveillance and Epidemiology, BC Ministry
of Health Services. Data for the period August 1, 2009 to July 31, 2010 have been excluded from the 10-year median calcula-
tion due to atypical seasonality during the 2009-10 HIN1 pandemic year. Note: Week beginning August 1, 2018 corresponds
to calendar week 31; data are current to May 14, 2019.

21.4 Number of laboratory-confirmed influenza outbreaks in long-term care facilities (LTCF) reported to the
BCCDC by week, British Columbia, 2018-19 season

14 -
mInfluenza A(H1N1)pdm09

12 4 Binfluenza A(H3N2) .
Olnfluenza A (subtype unknown)

Binfluenza B

Number of outbreaks reported

o

40 41 42 43 44 45 46 47 48 49 50 51 52 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Week number

LTCF influenza outbreaks are defined as 2 or more cases of ILI within a 7-day period, with at least one specimen laborato-
ry-confirmed as influenza.
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21.5 Number of laboratory-confirmed influenza outbreaks in long-term care facilities (LTCF) reported to the
BCCDC by season, British Columbia, 2003-04 - 2018-19
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Number of laboratory-confirmed influenza outbreaks

2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19

Influenza season

The 2014-15 season’s outbreak tally includes one laboratory-confirmed influenza outbreak reported in an assisted living
facility. Historic outbreak tallies are from the BC Annual Summary of Reportable Diseases: http://www.bccdc.ca/health-profes-
sionals/data-reports/communicable-diseases/annual-summaries-of-reportable-diseases. Tallies for 2018-19 are preliminary
and may be adjusted with final data reconciliation. Influenza outbreaks are defined according to the national FluWatch case
definition of two or more cases of influenza-like illness within a 7 day period including at least one laboratory-confirmed case
but reporting is based upon notification by the health authority to BCCDC without further audit: https://www.canada.ca/en/
public-health/services/diseases/flu-influenza/influenza-surveillance/about-fluwatch.html#a5

BCCDC ANNUAL SUMMARY 2018 85


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard
http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard
http://www.bccdc.ca/health-professionals/data-reports/communicable-diseases/annual-summaries-of-reportable-diseases
http://www.bccdc.ca/health-professionals/data-reports/communicable-diseases/annual-summaries-of-reportable-diseases

BC Centre for Dis€ase Control

An agency of the Provingfal Health Services Authority

21.6 Influenza and other respiratory virus detections among respiratory specimens submitted to the BCCDC
Public Health Laboratory, British Columbia, 2018-19 Season*
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* Influenza positivity is derived based on primary specimens submitted for influenza testing at the BCCDC PHL and other
external sites that share complete testing data with the BCCDC PHL. Findings support trend analysis but data do not include
all testing sites in British Columbia.

Data are current to May 22, 2019.

21.7 Cumulative number of influenza detections by type/subtype and age group, BCCDC Public Health
Laboratory, 2018-19 season
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Data are current to May 22, 2019; figure includes cumulative influenza detections for specimens collected from weeks 40-17.

86 BCCDC ANNUAL SUMMARY 2018


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard

BC Centre for Dis€ase Control

An agency of the Provingfal Health Services Authority

21.8 Age distribution of influenza detections by type/subtype, BCCDC Public Laboratory, 2018-19
season
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Data are current to May 22, 2019; figure includes cumulative influenza detections for specimens collected from weeks 40-17.

21.9 Influenza and other respiratory virus detections among respiratory specimens submitted to the BC
Children’s and Women'’s Health Centre Laboratory, British Columbia, 2018-19 season
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Positive rates were calculated using aggregate data. The denominators for each rate represent the total number of tests;
multiple tests may be performed for a single specimen and/or patient.
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Measles

In 2018, there were six confirmed cases of mea-
sles in residents of BC. Three of these acquired
infection during out of country travel (import-
ed), and three acquired their infection within BC
(import-associated). All BC cases had laboratory
confirmation by PCR testing. Additionally, three
cases were reported in out of country visitors

to BC and were not included in the 2018 annual
cases.

The first of the six BC cases occurred in Junein a
Fraser Health resident whose travel history was
compatible with acquisition of infection in India.
No secondary transmission occurred. The Nation-
al Microbiology Laboratory identified measles
genotype D8.

In August, a case occurred in a BC resident who
had attended the Canada Place cruise ship termi-
nal in Vancouver during the same time period as
an out of country visitor with confirmed measles.
One household transmission occurred from this
case, with onset in September. Genotype D8 of

a different strain from that of the June case was
identified in both.

Separately in September, a confirmed case of
measles was reported by Vancouver Coastal
Health in an individual with no recent travel and
no known contact with a measles case. Measles
genotype D8 was again identified by the National
Microbiology Laboratory. This strain was known
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to be circulating in Ukraine and was different
from the previous D8 strains identified earlier in
the year.

The last two measles cases of 2018 were report-
ed in November. The first of these was reported
by Fraser Health and was an individual with
acquisition compatible with recent travel to the
Philippines. This case resulted in transmission to
a single secondary case exposed in a congregate
setting. Genotype B3 was confirmed by the Na-
tional Microbiology Laboratory for both of these
cases.

Five out of six of the BC cases reported visiting an
emergency department while ill, and two were
then hospitalized with full recovery. Three cases
(50%) were fully immunized with two document-
ed doses of the measles, mumps, and rubella
(MMR) vaccine, and one case had one document-
ed dose of MMR vaccine. One case provided a his-
tory of ‘childhood vaccines’ without documenta-
tion, and one had unknown immunization status.

interactive
dashboard
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v
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22.1 Measles Rates by Year, 2009-2018
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22.2 Measles Reports by Week, 2018
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Meningococcal Disease (invasive)

Information about meninggococcal disease (in-
vasive) can be found in the “Noteworthy Diseases

and Conditions in 2018"” section.
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Mumps

There were 19 confirmed cases of mumps report-
ed in BCin 2018 (0.38 cases per 100,000 popula-
tion) and an additional 6 probable cases. This was
a significant decline compared to the previous
two years when 148 and 160 confirmed cases
were reported in 2016 and 2017, respectively.
Mumps remains endemic in BC, and cases were
reported by each of the regional health authori-
ties in 2018.

Sixty-eight percent of the 19 confirmed cases
were male. The median age was 35 years (range
23-71). Thirteen cases (68%) were born in 1970
through 1994, a period of time when only one
dose of mumps-containing vaccine was provided
in the routine childhood immunization schedule.
Only one case (5%) reported receipt of one doc-
umented dose of measles, mumps, and rubella
(MMR) vaccine. Seven cases (34%) reported re-
ceiving MMR vaccine but were unable to provide
documentation. Eleven cases (58%) reported

BCCDC ANNUAL SUMMARY 2018

being unimmunized or had unknown immuniza-
tion history of MMR vaccine receipt.

Fifteen cases were laboratory confirmed by PCR,
and of these, 11 had genotype results provided
by the National Microbiology Laboratory. Ten
cases were genotype G, the predominant strain
endemic in Canada. One case was genotype D, a
strain not circulating in Canada at the time of the
report. This individual had a travel history com-
patible with acquisition in Europe.
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23.1 Mumps Rates by Year, 2009-2018

6.00
5.00
4.00
Rate per
100,000

population 5 gq

2.00
1.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 25 11 132 8 60 23 14 148 160 19
Il BC Rate 0.57 0.25 2.93 0.18 1.30 0.49 0.29 3.05 3.25 0.38
Canada Rate 0.56 2.26 0.79 0.14 0.27 0.11 0.16 1.00 6.20
23.2 Mumps Rates by Age Group and Sex, 2018
1.20
1.00
0.80
Rate per
100,000
population 0.60
0.40
0.20
0.00
<1 1-4 5-9 1014 15119  20-24  25-29  30-39  40-59 60+
Female 0 0 0 0 0 0 2 4 0 0
Reports Male 0 0 0 0 0 1 0 3 6 3
Total 0 0 0 0 0 1 2 7 6 3
Female 0.00 0.00 0.00 0.00 0.00 0.00 1.18 1.16 0.00 0.00
BC Rate Il Male 0.00 0.00 0.00 0.00 0.00 0.58 0.00 0.86 0.89 0.50
Total 0.00 0.00 0.00 0.00 0.00 0.31 0.57 1.01 0.44 0.24
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Pertussis

As elsewhere, pertussis remains an endemic
disease in BC, with cyclical peaks occurring every
3-5 years. In 2018, pertussis activity in BC was at

a cyclical low compared to the prior cyclical peak
levels observed in 2016 (24.1), and moreover, was
lower than any year since the historical trough
levels observed in BCin 2011 (the latter associat-
ed with the lowest pertussis incidence in BC since
at least 1992).

While low overall, incidence rates were highest

teens/teens 10-14 years old), followed by younger
children 1-9 years old (24.2). Lower incidence was
observed in older teens (15-19 years old) and was
lowest among adults >60 years old. The current
age distribution is consistent with prior years,
including the cyclical peak of 2016, emphasising
risk in young infants and pre-teens/teens.

in Vancouver I§Iand Health Authority and Fraser o/ interactive -"B
Health Authority, driven by pockets of regional RN dashboard ,\
activity notably in Central and South Vancouver
Island and Fraser East, respectively (24.3).
The highest age-specific incidence rates in 2018
were in infants <1 year old, next highest in pre-
24.1 Pertusis Rates by Year, 2009-2018
20.00
15.00
Rate per
100,000
population 44 g9
5.00
0.00
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 163 125 58 458 317 504 963 1,000 641 309
Il BC Rate 3.70 2.80 129 1003 685 1071 2016 2058  13.02  6.19
Canada Rate 4.84 2.21 202 1339 363 4.29 9.81 10.85  9.80
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24.2 Pertusis Rates by Age Group and Sex, 2018

60.00
50.00
40.00
Rate per
100,000 30.00
population
20.00
10.00
000 I Homemimnm._
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 11 18 29 23 8 8 8 26 33 12
Reports Male 13 13 11 22 10 7 6 15 31 5
Total 24 31 40 45 18 15 14 41 64 17
Female 51.26 20.22 24.69 19.37 5.92 5.15 4.71 7.53 4.69 1.81
BC Rate . Male 57.20 13.57 8.91 17.98 6.98 4.09 3.37 4.31 4.62 0.84
Total 54.32 16.77 16.60 18.67 6.46 4.60 4.02 5.92 4.66 1.35

24.3 Pertusis Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate
1 East Kootenay 3 3.5
12 Kootenay Boundary 0 0.0
13 Okanagan 15 3.9
14 Thompson Cariboo Shuswap 2 0.9
21 Fraser East 37 11.6
22 Fraser North 23 3.4
23 Fraser South 48 5.6
31 Richmond 5 23
32 Vancouver 30 4.3
33 North Shore/Coast Garibaldi 27 8.9
41 South Vancouver Island 62 15.0
42 Central Vancouver Island 43 14.8
43 North Vancouver Island 2 1.5
51 Northwest 2 2.7
52 Northern Interior 9 6.0
53 Northeast 1 14

0‘.0 4i3 15I0

”””””””””” Rates per 100,000 population by HSDA [ { [ —
1.5 8.9
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Pneumococcal Disease (invasive)

Information about pneumococcal disease (inva-
sive) can be found in the “Noteworthy Diseases
and Conditions in 2018" section.
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Vectorborne and Zoonotic Diseases

Lyme Disease
Rabies Exposure

Reportable Zoonoses in Animals
Zika Virus
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Lyme Disease

In 2018, the reported number of Lyme disease
cases decreased to 9 compared to 18 cases in
2017 (Eigure 25.1). The fluctuation in incidence
from year to year may be due to the low number
of reported cases.

All of the reported cases were lab-confirmed.
Three cases were caused by the European strains
of the bacterium that causes Lyme disease which
means these people were likely infected in Eu-
rope. Based on reported travel history, four addi-
tional cases likely acquired their iliness outside of
BC but within North America. Based on this, it is
believed that two or 22% of cases were exposed
in BC.

Most cases were reported in the summer and fall

months, consistent with tick season. The highest
number of cases was reported among adults over

25.1 Lyme Disease Rate by Year, 2009-2018

the age of 40 years. The highest incidence was
reported from North Shore/Coast Garibaldi HSDA
however all these cases acquired their illness
outside of BC.

The majority of ticks that carry the bacteria that
cause Lyme disease are found in southwestern
BC, including Vancouver Island, the Gulf Islands,
the Sunshine Coast, Greater Vancouver, and the
Fraser Valley. The geographic distribution of hu-
man Lyme disease and B. burgdorferiin ticks in BC
has remained constant.
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4.00
3.00
Rate per
100,000
population
2.00
1.00
M ciinical
0.00 [N E— - s NS - [ ]
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Reports 10 7 20 18 7 11 22 40 18 9
BC Rate 0.23 0.16 0.44 0.39 0.15 0.23 0.46 0.82 0.37 0.18
Canada Rate 0.34 0.31 0.55 0.62 1.37 1.09 1.98 2.04 4.50

BCCDC ANNUAL SUMMARY 2018

97


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard
http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard
http://www.bccdc.ca/health-professionals/data-reports/reportable-diseases-data-dashboard

BC Centre for Djsé

An agency of the Provingfal Health Services Authority

25.2 Lyme Disease Rates by Age Group, 2018

0.50
0.40
Rate per
100,000 0.30
population
0.20
0.10
0.00
<1 1-4 5-9 10-14 15-19 20-24 25-29 30-39 40-59 60+
Female 0 1 0 0 0 0 0 1 1 1
Reports Male 0 0 1 0 0 0 0 0 2 2
Total 0 1 1 0 0 0 0 1 3 3
Female 0.00 1.12 0.00 0.00 0.00 0.00 0.00 0.29 0.14 0.15
BC Rate Male 0.00 0.00 0.81 0.00 0.00 0.00 0.00 0.00 0.30 0.34
Total 0.00 0.54 0.41 0.00 0.00 0.00 0.00 0.14 0.22 0.24

25.3 Lyme Disease Rates by HSDA, 2018

ID Health Service Delivery Area Cases Rate

1" East Kootenay 0 0.0
12 Kootenay Boundary 1 1.2
13 Okanagan 0 0.0
14 Thompson Cariboo Shuswap 1 0.4
21 Fraser East 1 0.3
22 Fraser North 0 0.0
23 Fraser South 0 0.0
31 Richmond 1 0.5
32 Vancouver 0 0.0
33 North Shore/Coast Garibaldi 4 1.3
41 South Vancouver Island 1 0.2
42 Central Vancouver Island 0 0.0
43 North Vancouver Island 0 0.0
51 Northwest 0 0.0
52 Northern Interior 0 0.0
53 Northeast 0 0.0
OIO OIS
”””””””””” Rates per 100,000 population by HSDA E:_
0.3 1.3
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Rabies Exposure

There were no human rabies cases in 2018.The
last case reported in BC occurred in 2003. Bats are
the only known reservoir for rabies in BC. When a
person reports an encounter with a bat or other
animal, public health authorities assess the rabies
risk and may provide rabies post-exposure pro-
phylaxis to prevent infection.

The rate of reported rabies exposures'in BC
increased in 2018 for the second year in a row to
274 exposures or 5.6/100,000 (Figure 26.1). This is
the highest rate in the last decade. In the last two
years, there has been an increase in exposures
occurring outside Canada, which accounted for
65% of all exposures in 2018. In 2018, the increase
is specifically attributable to a greater number of
dog exposures occurring among travelers. The
exposure rate within BC and Canada has been
stable for the last four years.

The majority (76%) of exposures occurring in BC
or Canada involved bats, the only rabies reser-
voir in BC (Figure 26.2). Dogs, cats and monkeys
accounted for 89% of international exposures.
Ninety-two BC residents were exposed to dogs
internationally, with 70% of these in various Asian
countries. This is higher than in previous years
when an annual average of 46 exposures to dogs
occurred internationally (2013-2017). The reason
for this increase is unclear. Forty-five BC residents

were exposed to monkeys in 2018, the majority
occurring in Thailand and Indonesia; this is similar
to last year.

In 2018, Vancouver reported the highest rate of
exposures at 8.8/100,000, with 87% of exposures
occurring internationally. This HSDA experienced
the largest increase in recent years, with the
number of exposures outside Canada increasing
to 52 in 2018. Fraser Health reported the highest
number of rabies exposures (N=86) but rates
close to the provincial average (Figure 26.5); the
majority (69%) of exposures occurred internation-
ally. The Northwest also reported a high exposure
rate in 2018 but this represented a small number
of exposures.

The highest rates of exposure were reported
in young adults, the vast majority of who were
exposed internationally (Figure 26.3).

Most BC/Canada exposures were reported in July
and August when bats are active (Figure 26.4).
International exposures occurred throughout the
year.

1. The terms “exposure” denotes a report of an individual exposed to an animal which presents a risk of rabies infection.
Rabies exposures were defined in Panorama as “confirmed exposure” AND “MHO recommends RPEP".
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26.1 Rabies Exposure Rates by Year, 2009-2018

Rate per Count
100,000 6.0 300
population
5.0 - 250
4.0 - 200
*— w
30 \\(/‘/ |
20 - 100
1.0 - 50
0.0 0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
mmmm Outside Canada 65 64 78 89 89 86 74 82 124 179
mmmm [nside BC/Canada 76 45 41 66 63 67 98 94 97 93
Unknown 2 2 2 2 5 1 3 1 2 2
—*— Rates per 100,000 32 25 2.7 3.4 3.4 33 3.7 3.6 4.5 5.5
== Total Exposures 143 111 121 157 157 154 175 177 223 274

26.2 Rabies Exposures by Animal Species Involved, 2018

Inside BC/Canada (93/274) Outside Canada (179/274)

UNKNOWN
3%

UNKNOWN
Racoon 0%
2%

*Omit 2/274 *Omit 2/274
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26.3 Rabies Exposures by Age Group, 2018

Rate per
100,000 Count
population 16.0 70
14.0 /\ - 60
12.0
\ - 50
10.0
- 40
8.0
- 30
6.0
/\ / 20
4.0 N
) . l N
<1Year 1-4Years 5-9 Years 10-14 Years | 15-19 Years | 20-24 Years | 25-29 Years | 30-39 Years | 40-59 Years 60+ Years
mmmm Outside Canada 7 3 5 10 37 32 29 39 17
B nside BC/Canada 1 3 5 6 5 8 9 11 26 19
Unknown 2
—»— Rate per 100,000 2.2 5.5 3.4 4.6 5.8 135 12.3 6.0 4.9 2.9

26.4 Rabies Exposures by Month, 2018

No. of 45
Exposures

40

35

30

25

20

15

10

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

® Outside Canada 15 17 25 10 18 11 10 16 11 11 18 9
M Inside BC/Canada 3 1 11 11 19 26 9 6 9 2
m Unknown 1
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26.5 Rabies Exposure Rates by HSDA, 2018

BC/Can. Int'l
ID Health Service Delivery Area Exps. Rate Exps. Exps.
1 East Kootenay 4 4.7 4 0
12 Kootenay Boundary 6 7.3 4 2
13 Okanagan 29 7.5 1 18
14 Thompson Cariboo Shuswap 16 6.8 14 2
21 Fraser East 13 4.1 3 10
22 Fraser North *35 5.1 10 24
23 Fraser South *35 4.1 7 27
31 Richmond 5 23 1 4
32 Vancouver 60 8.7 8 52
33 North Shore/Coast Garibaldi 14 4.6 3 "
41 South Vancouver Island 29 7.0 10 19
42 Central Vancouver Island 9 3.1 6 3
43 North Vancouver Island 7 53 2 5
51 Northwest 6 8.0 6 0
52 Northern Interior 4 27 2 2
53 Northeast 2 2.8 2 0

Note: *The location of 1 exposure in Fraser North and Fraser South was not reported.

2‘.3 417 8‘.7
”””””””””” Rates per 100,000 population by HSDA ::l:_
3.1 5.3

102 BCCDC ANNUAL SUMMARY 2018


http://www.bccdc.ca/health-info/disease-system-statistics/reportable-disease-dashboard

An agency of the Provin

al Health Services Authority

Reportable Zoonoses in Animals

Since 2015, the British Columbia Chief Veterinary
Officer shares reports of selected zoonotic diseas-
es in animals with the Provincial Health Officer or
delegate (i.e. BCCDC). Fourteen zoonotic diseas-
es, plus new or unusual diseases or clusters with
potential public health significance, were identi-
fied for which the occurrence in animals is report-
ed to the public health authorities to consider
and possibly initiate a public health response. The
reportable zoonoses include: anthrax, bovine
spongiform encephalopathy, brucellosis, chla-
mydiosis (psittacosis in humans), influenza A in
swine, avian influenza H5 and H7, plague, Q fever,
rabies, trichinosis, tuberculosis, tularemia, West
Nile virus, zoonotic viral hemorrhagic fevers. The
Reportable Zoonoses Guideline’ outlines the
process for reporting and the recommended
public health response. Summary guidelines for
veterinarians are also available? Separate guide-
lines dedicated to rabies for both public health
professionals and veterinarians are also posted on
the BCCDC website?.

Excluding rabies, 9 events of reportable zoonoses
in animals were reported to public health in 2018
(Table 27.1). Diseases included anthrax, influenza
(avian and swine), chlamydiosis, bovine tuber-
culosis*, and West Nile virus (WNv). The animal
species affected included bison, cattle, pigeons,
swine, wild waterfowl, and horses, which resided
in three health authorities (Fraser, Interior, and
Northern Health Authorities). The single case

of WNv in a horse in 2018 was locally-acquired
and was detected in the Kootenay Region of the
province. The number of WNv cases remained
the same in 2017 and 2018; each with 4 cases per
year. No new regions of the province were identi-
fied with cases in 2018.

For rabies, many suspect animal cases are identi-
fied each year. A total of 131 samples were sub-
mitted from BC to the Canadian Food Inspection
Agency laboratory for rabies testing in 2018° and
119 were suitable for testing. Ten percent (10/99)
of bat specimens were positive for rabies virus in
2018; no other species tested positive. The 5-year
average for bats in BC testing positive for rabies
is 13%. An increasing trend in the percent of bats
testing positive for rabies has been noted in big
brown bats from an average of 15% (2004-2013)
to 32% (2014-2018).

Human exposure occurred in 60% (6/10) of
positive bat cases and domestic animal exposure
occurred in 20% (2/10) of positive bat cases. At
least one rabies positive bat was detected within
the boundaries of 4 out of 5 health authorities in
BC (Figure 27.2). No positive bats were detected
in Northern Health in 2018; however in previous
years, all health authorities have had positive
rabies cases in bats.

1. http://www.bccdc.ca/resource-gallery/Documents/Guidelines%20and%20Forms/Guidelines%20and%20Manuals/Epid/

CD%20Manual/Chapter%201%20-%20CDC/CompleteReportableZoonosesGuidelineFinalVers.pdf

2. http://www.bccdc.ca/health-info/disease-types/zoonotic-diseases/reportable-zoonoses

3. http://www.bccdc.ca/health-info/diseases-conditions/rabies

4. http://www.inspection.gc.ca/animals/terrestrial-animals/diseases/reportable/bovine-tuberculosis/investigation-british-co-

lumbia/eng/1544220226249/1544220226495

5. http://www.inspection.gc.ca/animals/terrestrial-animals/diseases/reportable/rabies/rabies-in-canada/

eng/1519159995664/1519159996478
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27.1 Reportable zoonoses in animals, BC, 2018

Disease Month Species Health Authority
Anthrax October Bison Northern Health
Low pathogenic avian influenza January Wild waterfowl Fraser Health
Chlamydiosis October Pigeon Fraser Health
Rabies Various Bats (10) All areas
Swine Influenza (H1N1-09) January Swine Northern Health
Swine Influenza (H1N1) December Swine Fraser Health
Bovine Tuberculosis November Cattle Interior Health
(Mycobacterium bovis)

West Nile virus September Horse (1) Interior Health
West Nile virus August Raven (2) Interior Health
West Nile virus September Blue jay (1) Interior Health

27.2 Number of bats tested for rabies in British Columbia in 2018

Bat submissions

. positive

* negative

Port Hardy

VANCOUVER

0 50 100 KM 200 ISLAND
Lov s b
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Zika Virus

Zika virus disease is transmitted primarily
through the bite of infected Aedes mosquitoes,
which bite during the day. The virus can also
be transmitted from mother to fetus during
pregnancy, through sexual contact, transfusion
of blood and blood products and organ trans-
plantation. Zika virus infection during preg-
nancy can cause congenital malformations and
pregnancy complications (http:/www.who.int/
news-room/fact-sheets/detail/zika-virus).

In 2018 there were no reported confirmed Zika
cases in BC. All of the previously confirmed
Zika cases in BC reported travel to countries
where mosquito-borne Zika virus transmission
is known to occur. To date there have been no
reported cases of sexually transmitted Zika
virus infections among British Columbians.

BCCDC ANNUAL SUMMARY 2018

Pregnant women and those planning a preg-
nancy should avoid travel to Zika-affected
countries because of increased risk of congen-
ital malformations in infants born to women
infected with Zika virus during pregnancy.
Continued surveillance among British Colum-
bians will inform future revisions to our risk
assessment.
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Counts And Rates For All Reportable Diseases
in 2018

Note: Chlamydia and gonorrhea data were not ready in time for this report. Other
reportable diseases not included in these tables had no cases reported in BC.
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BC Reportable Disease Case Reports by Health Service Delivery Area

BC Total Fraser Health Interior Health
Provincial | Fraser | Fraser | Fraser | Fraser East Kootenay Okanagan Thompson Interior

Total East North | South Total |Kootenay| Boundary Cariboo Total
2018 Population 4991687 | 319023 (685094 | 856681 | 1860798 | 84594 82620 387135 234874 | 789223
AIDS 33 8 2 10 1 1 1 3
Amebiasis 411 22 46 69 137 4 2 15 7 28
Botulism 3 1 1
Brucellosis 3 1 1 2
Campylobacteriosis 1687 101 229 285 615 29 27 130 74 260
Cryptococcus gattii 6 3 3 1 1
Cryptosporidiosis 60 8 5 15 28 3 2 6 11
Cyclosporiasis 41 4 6 10 1 3 2 6
Diphtheria-Carrier 1
E. coli (shigatoxigenic) 193 7 15 23 45 6 16 4 26
Giardiasis 508 33 48 105 186 7 9 28 17 61
Haemophilus influenzae non-type b (invasive) 78 4 7 16 27 2 4 3 5 14
Haemophilus influenzae type b (invasive) 3
Hepatitis A 25 6 3 9 1 1 2
Hepatitis B-Acute 12 4 2 6
Hepatitis B-Chronic & Undetermined 1035 31 197 180 408 1 2 18 11 32
Hepatitis C 1960 205 221 266 692 31 42 162 104 339
Hepatitis D 6 2 1 3 1 1
Hepatitis E 5 1 2 3 1 1
HIV 205 10 24 28 62 3 1 7 2 13
Legionellosis 33 5 20 25 1 2 3
Leptospirosis 1
Listeriosis 9 1 1 1 1 2
Lyme Disease 9 1 1 1 1 2
Malaria 31 5 8 13 1 1
Measles 6 2 2 4
Meningococcal Disease (invasive) 27 5 4 8 17 2 1 3
Mumps 19 1 2 1 4 1 1 2
Paralytic Shellfish Poisoning 2
Paratyphoid Fever 24 1 3 14 18 3 3
Pertussis 309 37 23 48 108 3 15 2 20
Pneumococcal Disease (invasive) 563 36 50 69 155 5 7 48 46 106
Q Fever 3 1 1 2 2
Rabies Exposure 274 13 35 35 83 4 6 29 16 55
Rickettsial Disease 8 1 1
Salmonella (non-typhoidal) 979 58 129 181 368 19 14 77 34 144
Shigellosis 122 15 13 25 53 1 1 4 6
Streptococcal Disease group A (invasive) 413 23 38 58 119 5 6 33 17 61
Streptococcal Disease group B (neonatal) 15 1 1 3 5
Syphilis (infectious) 919 19 83 61 163 3 6 41 9 59
Tuberculosis 278 16 47 84 147 3 1 9 2 15
Tularemia Infection 1 1 1
Typhoid Fever 39 4 2 22 28 2 2
Vibrio Infection 64 1 5 7 13 1 3 1 5
Yellow Fever 1
Yersiniosis 758 29 112 120 261 5 4 23 21 53
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BC Centre for Djsé

An agency of the Provin

al Health Services Authority

Vancouver Island Health

Northern Health

Vacouver Coastal Health

Central North South Vancouver Northern Northern North . Vancouver
Vancouver | Vancouver | Vancouver Island Northeast Interior Northwest Total Shorg/Coa;t Richmond [Vancouver| Coastal
Island Island Island Total Garibaldi Total
291209 131256 413406 835871 70955 148845 75104 294904 302363 216300 692228 1210891
1 1 2 2 2 2 1 13 16
8 3 23 34 2 4 9 15 28 8 161 197
1 1 2
1 1
93 37 111 241 1 30 12 43 162 63 303 528
1 1 1 1
2 4 6 2 2 3 2 8 13
5 5 2 2 3 3 12 18
1 1
35 8 38 81 1 1 6 6 28 40
21 11 50 82 12 9 8 29 49 11 90 150
4 3 4 11 3 5 2 10 3 2 11 16
3 3
2 3 1 6 1 1 3 4 7
1 1 4 6
11 4 32 47 4 3 3 10 42 161 335 538
143 58 149 350 26 102 36 164 64 26 324 414
2 2
1 1
8 3 22 33 5 2 7 9 4 77 920
2 1 3 2 2
1 1
1 1 1 1 4 4
1 1 4 1 5
1 4 5 2 10 12
1 1 2
1 1 4 6 1 1
1 1 1 1 2 2 8 10
2 2
1 1 1 1 1 1
43 2 62 107 1 9 2 12 27 5 30 62
46 10 70 126 6 25 13 44 20 12 100 132
9 7 29 45 2 4 6 12 14 5 60 79
2 2 4 1 1 1 1 2
53 18 86 157 12 34 24 70 67 32 141 240
5 10 15 1 1 2 5 3 38 46
27 14 33 74 2 21 16 39 18 7 95 120
3 3 1 1 1 1 4 6
42 16 76 134 2 3 3 8 36 28 491 555
5 2 6 13 1 4 3 8 11 20 61 92
1 1 8 8
8 4 7 19 1 1 13 4 9 26
1 1
47 12 84 143 3 13 12 28 67 36 170 273
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BC Centre for Djsé

An agency of the Provingfal Health Services Authority

BC Reportable Disease Case Rates (per 100,000 population) by Health Service Delivery Area

BC Total Fraser Health Interior Health
Provincial | Fraser | Fraser | Fraser | Fraser East Kootenay Okanagan Thompson | Interior

Total East North | South Total | Kootenay | Boundary Cariboo Total
2018 Population 4991687 [ 319023 | 685094 | 856681 | 1860798 | 84594 82620 387135 234874 | 789223
AIDS 0.67 0.00 1.18 0.24 0.55 0.00 1.22 0.26 0.43 0.39
Amebiasis 8.23 6.90 6.71 8.05 7.36 4.73 242 3.87 2.98 3.55
Botulism 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.00 0.13
Brucellosis 0.06 0.31 0.00 0.12 0.11 0.00 0.00 0.00 0.00 0.00
Campylobacteriosis 33.80 31.66 | 3343 | 33.27 33.05 34.28 32.68 33.58 31.51 32.94
Cryptococcus gattii 0.12 0.00 0.00 0.35 0.16 0.00 0.00 0.26 0.00 0.13
Cryptosporidiosis 1.20 2.51 0.73 1.75 1.50 3.55 0.00 0.52 2.55 1.39
Cyclosporiasis 0.82 0.00 0.58 0.70 0.54 0.00 1.21 0.77 0.85 0.76
Diphtheria-Carrier 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E. coli (shigatoxigenic) 3.87 2.19 2.19 2.68 2.42 7.09 0.00 4.13 1.70 3.29
Giardiasis 10.18 10.34 7.01 12.26 10.00 8.27 10.89 7.23 7.24 7.73
Haemophilus influenzae non-type b (invasive) 1.56 1.25 1.02 1.87 1.45 2.36 4.84 0.77 2.13 1.77
Haemophilus influenzae type b (invasive) 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hepatitis A 0.50 0.00 0.88 0.35 0.48 0.00 1.21 0.26 0.00 0.25
Hepatitis B-Acute 0.24 0.00 0.58 0.23 0.32 0.00 0.00 0.00 0.00 0.00
Hepatitis B-Chronic & Undetermined 20.73 9.72 28.76 | 21.01 21.93 1.18 242 4.65 4.68 4.05
Hepatitis C 39.27 64.26 | 32.26 | 31.05 37.19 36.65 50.84 41.85 44.28 42.95
Hepatitis D 0.12 0.00 0.29 0.12 0.16 0.00 0.00 0.26 0.00 0.13
Hepatitis E 0.10 0.31 0.00 0.23 0.16 0.00 0.00 0.00 0.43 0.13
HIV 4.11 3.13 3.50 3.27 3.33 3.55 1.21 1.81 0.85 1.65
Legionellosis 0.66 0.00 0.73 2.33 1.34 1.18 0.00 0.52 0.00 0.38
Leptospirosis 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Listeriosis 0.18 0.31 0.00 0.00 0.05 0.00 0.00 0.26 0.43 0.25
Lyme Disease 0.18 0.31 0.00 0.00 0.05 0.00 1.21 0.00 0.43 0.25
Malaria 0.62 0.00 0.73 0.93 0.70 0.00 0.00 0.00 0.43 0.13
Measles 0.12 0.00 0.29 0.23 0.21 0.00 0.00 0.00 0.00 0.00
Meningococcal Disease (invasive) 0.54 1.57 0.58 0.93 0.91 0.00 0.00 0.52 0.43 0.38
Mumps 0.38 0.31 0.29 0.12 0.21 1.18 0.00 0.26 0.00 0.25
Paralytic Shellfish Poisoning 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Paratyphoid Fever 0.48 0.31 0.44 1.63 0.97 0.00 0.00 0.77 0.00 0.38
Pertussis 6.19 11.60 3.36 5.60 5.80 3.55 0.00 3.87 0.85 2.53
Pneumococcal Disease (invasive) 11.28 11.28 7.30 8.05 8.33 5.91 8.47 12.40 19.58 13.43
Q Fever 0.06 0.00 0.15 0.00 0.05 0.00 0.00 0.52 0.00 0.25
Rabies Exposure 5.49 4.07 5.11 4.09 4.46 4.73 7.26 7.49 6.81 6.97
Rickettsial Disease 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.00 0.13
Salmonella (non-typhoidal) 19.61 18.18 | 18.83 | 21.13 19.78 22.46 16.95 19.89 14.48 18.25
Shigellosis 2.44 4.70 1.90 2.92 2.85 1.18 1.21 1.03 0.00 0.76
Streptococcal Disease group A (invasive) 8.27 7.21 5.55 6.77 6.40 5.91 7.26 8.52 7.24 7.73
Streptococcal Disease group B (neonatal) 33.95 28.72 16.03 36.72 27.95 0.00 0.00 0.00 0.00 0.00
Syphilis (infectious) 18.41 5.96 12.12 7.12 8.76 3.55 7.26 10.59 3.83 7.48
Tuberculosis 5.57 5.02 6.86 9.81 7.90 3.55 1.21 2.32 0.85 1.90
Tularemia Infection 0.02 0.00 0.00 0.00 0.00 0.00 1.21 0.00 0.00 0.13
Typhoid Fever 0.78 1.25 0.29 2.57 1.50 0.00 0.00 0.00 0.85 0.25
Vibrio Infection 1.28 0.31 0.73 0.82 0.70 0.00 1.21 0.77 0.43 0.63
Yellow Fever 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Yersiniosis 15.19 9.09 16.35 | 14.01 14.03 5.91 4.84 5.94 8.94 6.72
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al Health Services Authority

Vancouver Island Health

Northern Health

Vacouver Coastal Health

Central North South Vancouver Northern Northern North Vancouver
Vancouver | Vancouver | Vancouver Island Northeast Interior Northwest Total Shore/Coast | Richmond | Vancouver Coastal
Island Island Island Total Garibaldi Total
291209 131256 413406 835871 70955 148845 75104 294904 302363 216300 692228 1210891
0.35 0.77 0.00 0.24 0.00 1.35 0.00 0.68 0.67 0.47 1.90 1.34
2.75 2.29 5.56 4.07 2.82 2.69 11.98 5.09 9.26 3.70 23.26 16.27
0.34 0.00 0.24 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.76 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
31.94 28.19 26.85 28.83 1.41 20.16 15.98 14.58 53.58 29.13 43.77 43.60
0.00 0.76 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.08
0.69 0.00 0.97 0.72 0.00 1.34 0.00 0.68 0.99 0.92 1.16 1.07
0.00 0.00 1.21 0.60 0.00 1.34 0.00 0.68 0.99 1.39 1.73 1.49
0.00 0.00 0.24 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12.02 6.09 9.19 9.69 0.00 0.67 0.00 0.34 1.98 2.77 4.04 3.30
7.21 8.38 12.09 9.81 16.91 6.05 10.65 9.83 16.21 5.09 13.00 12.39
1.37 2.29 0.97 1.32 4.23 3.36 2.66 3.39 0.99 0.92 1.59 1.32
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.25
0.69 2.29 0.24 0.72 0.00 0.67 0.00 0.34 0.99 0.00 0.58 0.58
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.46 0.58 0.50
3.78 3.05 7.74 5.62 5.64 2.02 3.99 3.39 13.89 74.43 48.39 44.43
49.11 4419 36.04 41.87 36.64 68.53 47.93 55.61 21.17 12.02 46.81 34.19
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29 0.17
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.46 0.00 0.08
2.75 2.29 5.32 3.95 0.00 3.36 2.66 2.37 2.98 1.85 11.12 7.43
0.69 0.00 0.24 0.36 0.00 0.00 0.00 0.00 0.00 0.92 0.00 0.17
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.08
0.34 0.00 0.00 0.12 0.00 0.67 0.00 0.34 0.00 0.00 0.58 0.33
0.00 0.00 0.24 0.12 0.00 0.00 0.00 0.00 1.32 0.46 0.00 0.41
0.00 0.76 0.97 0.60 0.00 0.00 0.00 0.00 0.00 0.92 1.44 0.99
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.46 0.14 0.17
0.34 0.76 0.97 0.72 0.00 0.00 0.00 0.00 0.00 0.46 0.00 0.08
0.00 0.00 0.24 0.12 0.00 0.67 1.33 0.68 0.66 0.00 1.16 0.83
0.69 0.00 0.00 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.24 0.12 0.00 0.67 0.00 0.34 0.00 0.00 0.14 0.08
14.77 1.52 15.00 12.80 1.41 6.05 2.66 4.07 8.93 2.31 4.33 5.12
15.80 7.62 16.93 15.07 8.46 16.80 17.31 14.92 6.61 5.55 14.45 10.90
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.09 5.33 7.01 5.38 2.82 2.69 7.99 4.07 4.63 2.31 8.67 6.52
0.69 0.00 0.48 0.48 1.41 0.00 0.00 0.34 0.00 0.46 0.14 0.17
18.20 13.71 20.80 18.78 16.91 22.84 31.96 23.74 22.16 14.79 20.37 19.82
1.72 0.00 2.42 1.79 0.00 0.67 1.33 0.68 1.65 1.39 5.49 3.80
9.27 10.67 7.98 8.85 2.82 14.11 21.30 13.22 5.95 3.24 13.72 9.91
133.75 0.00 0.00 46.33 0.00 62.00 0.00 28.85 44,52 52.99 68.65 60.24
14.42 12.19 18.38 16.03 2.82 2.02 3.99 2.71 11.91 12.94 70.93 45.83
1.72 1.52 1.45 1.56 1.41 2.69 3.99 2.71 3.64 9.25 8.81 7.60
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.24 0.12 0.00 0.00 0.00 0.00 0.00 0.00 1.16 0.66
2.75 3.05 1.69 2.27 0.00 0.00 1.33 0.34 4.30 1.85 1.30 2.15
0.34 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16.14 9.14 20.32 17.11 4.23 8.73 15.98 9.49 22.16 16.64 24.56 22,55
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Sources and Explanatory Remarks

1.

Numbers in this report were generated

in April 2019 and are subject to change
due to possible late reporting and/or data
clean up in the regions. This may also ex-
plain changes in the number of reported
cases in previous years for some diseases.

All geographic breakdowns reflect place

of residence at time of reporting, diagno-
sis, or treatment. Subsequent movement
is not reflected in this report.

Clinical, probable, suspect, and confirmed
case reports are collected from the health
regions in British Columbia through
Panorama, unless otherwise specified.
Only confirmed cases are described in
the main report, in keeping with BC
reporting to the Public Health Agency of
Canada. For the breakdown of cases by
their confirmed or clinical case status for
2005 and previous years, see the 2005 BC
Annual Summary of Reportable Diseases
posted on www.bccdc.ca. The exceptions
are Lyme disease and tetanus for which
clinical cases are included and amebiasis
for which probable cases are included.

All data for influenza, invasive menin-
gococcal disease, invasive group A
streptococcal disease, MRSA and VRE,

as well as 2011 through 2018 data for
measles, mumps, and rubella, are col-
lected through surveillance databases
maintained at BCCDC which are sourced
from reporting by BC health authorities
using forms specifically designed for each
disease, and sometimes reconciliation
with laboratory data. Data for invasive
pneumococcal disease are collected
through both Panorama (all age groups)
and through a surveillance database
(pediatric cases <16 years of age). The
databases may not always correspond

to Panorama reports, including by case
classification (i.e., confirmed and clinical/
probable status).

Enteric disease outbreak data are report-
ed through a national, secure web-en-

BCCDC ANNUAL SUMMARY 2018

10.

abled outbreak reporting tool using

the Canadian Network for Public Health
Intelligence (CNPHI). Data were extracted
from CNPHI on August 23. Viral outbreaks
in residential facilities are excluded.

Invasive meningococcal disease, invasive
group A streptococcal disease and zika
virus are reported using episode date.
Measles, mumps, and rubella are report-
ed using reported date for 2008 through
2010 and episode date for 2011 through
2018. Cryptococcus gattii infections are
reported using the date the diagnosis is
reported by the laboratory. Other dis-
eases are classified by the reported date
which is the date reported to the health
authority.

The BCCDC Public Health Laboratory and
the National Microbiology Laboratory
provide phage type data, genotyping re-
sults, and other subtyping data for several
diseases included in this report.

Data for HIV and AIDS are collected
through HAISYS, the HIV/AIDS Infor-
mation System. Data for other sexually
transmitted infections (STls) are collected
through the STI Information System. AIDS
case reports are for 2017.The 2018 AIDS
statistics will be available in our next
report due to a delay associated with
AIDS data collection. The BC total age
group and sex numbers for AIDS, chla-
mydia (genital), gonorrhea (genital), HIV
and syphilis (infectious) is the sum of the
following genders: female, male, trans-
gender and gender unknown.

The number of AIDS case reports by year
from 2008 to 2017 in this report differ sig-
nificantly from what is reported in the HIV
Annual Report, as the HIV Annual Report
includes non-BC and unknown geogra-
phy AIDS case reports.

AII TB surveillance data comes from
Panorama, the public health solution for
disease surveillance and management.
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11.

12.

13.

14.

An agency of the Provin

al Health Services Authority

TB Services commenced using Panorama
on March 12, 2016, with data conver-
sion from the previous Integrated Public
Health Information System (iPHIS). Minor
differences in the aggregate counts may
be seen if comparing annual report data
to that found in iPHIS due to data conver-
sion from iPHIS to Panorama. Numbers in
this report are subject to change due to
data clean up and possible late reporting
as this new system is being adopted.

Active TB is rare in BC. Rates or percent-
ages over time for some indicators may
reflect minor differences in small num-
bers, and not meaningful changes in the
underlying disease process. Active TB
case totals may differ from those reported
nationally by the Public Health Agency of
Canada (PHACQ). Briefly, PHAC only in-
cludes cases that started treatment in BC
in the total counts for BC, while the BC-
CDCincludes all cases who have received
treatment in BC in the total counts for

BC, regardless of where their treatment
initially began.

For information on Antimicrobial Resis-
tant Organism (ARO) Surveillance in BC,
please refer to: Antimicrobial Resistance
Trends in the Province of British Columbia
-2012. Available at www.bccdc.ca/pre-
vention/AntibioticResistance.

Amebiasis, cryptosporidiosis and liste-
riosis were removed from national sur-
veillance in January 2000. Listeriosis was
made reportable nationally again in 2007.
Lyme disease became nationally notifi-
able in 2009; methicillin resistant Staph-
ylococcus aureus, vancomycin resistant
enterococci, Vibrio Infections and yersin-
iosis have not been nationally notifiable
diseases in the period 2005 through 2018.

The Jenks Natural Breaks Classification
method was used for defining different
classifications of disease rates in the
maps. This classification method identifies
gaps or depressions within the data distri-

15.

16.

17.

18.

19.

bution and creates the categories based
on the best fit of the data (i.e., groups
based on similarities).

Health service delivery area boundaries
are taken from BC STATS; BC STATS is the
central statistical agency of the Province
of British Columbia.

National rates are provided by the Pub-
lic Health Agency of Canada -Division

of Surveillance and Risk Assessment. In
2011, New Brunswick and Prince Edward
Island did not report cyclosporiasis hence
the population of those provinces have
been removed for rate calculation. The
resulting national rates are therefore
based only on the data and populations
for the remaining participating jurisdic-
tions, and the national rates may change
once reporting is complete. 2018 national
rates are unavailable currently until data
updates are finalized.

Population estimates come from BC Stats
(http://www.bcstats.gov.bc.ca/Home.
aspx). Please note for the 2010 BC Annual
Summary of Reportable Diseases and pre-
vious years’' reports, population estimates
were taken from PE.O.P.L.E. Projection
(Population Extrapolation for Organiza-
tional Planning with Less Error).

The rates for neonatal group B Strepto-
coccal infection under 2018 BC Report-
able Disease Case Rates by HSDA (pages
109-110) are calculated based on the
population under 12 months of age, in-
stead of the entire BC population.

While we endeavour to include data on
the majority of reportable diseases in this
publication, data on some are not includ-
ed. For information on the incidence of
these diseases in 2018 in British Colum-
bia, please contact admininfo@bccdc.ca.
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An agency of the Provingfal Health Services Authority

British Columbia Health Service Delivery Areas

British Columbia
HEALTH AUTHORITIES
Health Service Delivery Areas

INTERIOR

11. East Kootenay

12. Kootenay Boundary

13. Okanagan

14. Thompson Cariboo Shuswap

FRASER

21. Fraser East

22. Fraser North
23. Fraser South

VANCOUVER COASTAL

31. Richmond

32. Vancouver

33. North Shore/Coast Garibaldi

VANCOUVER ISLAND

41. South Vancouver Island
42. Central Vancouver Island
43. North Vancouver Island

Southwestern

NORTHERN British
51. Northwest Columbia
52. Northemn Interior Inset Map

53. Northeast
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Reportable Communicable Diseases In BC, March 2013*

Schedule A: Reportable by all sources, including laboratories

Acquired Immune Deficiency Syndrome
Anthrax
Botulism
Brucellosis
Cholera
Congenital infections:
Toxoplasmosis, Rubella,Cytomegalovirus,
Herpes Simplex, Varicella-zoster,
Hepatitis B Virus, Listeriosis and any
other congenital infection
Creutzfeldt-Jacob Disease
Cryptococcus neoformans
Cryptosporidiosis
Cyclospora Infection
Diffuse Lamellar Keratitis (DLK)
Diphtheria:
Cases
Carriers
Encephalitis:
Post-infectious
Subacute sclerosing panencephalitis
Vaccine-related
Viral
Foodborne illness:
All causes
Gastroenteritis epidemic:
Bacterial
Parasitic
Viral
Genital Chlamydia Infection
Giardiasis
H5 and H7 strains of the Influenza virus
Haemophilus Influenzae Disease,
All Invasive, by Type
Hantavirus Pulmonary Syndrome
Hemolytic Uremic Syndrome
Hemorrhagic Viral Fevers
Hepatitis Viral:
Hepatitis A
Hepatitis B
Hepatitis C
Hepatitis E
Other Viral Hepatitis

114

Human Immunodeficiency Virus
Invasive Group A Streptococcal Disease
Invasive Streptococcus Pneumoniae Infection
Leprosy
Lyme Disease
Measles
Meningitis: All causes
(i) Bacterial:
Haemophilus
Pneumococcal
Other
(i) Viral
Meningococcal Disease:
All Invasive
Including Primary Meningococcal
Pneumonia and Primary Meningococcal
Conjunctivitis
Mumps
Neonatal Group B Streptococcus Infection
Paralytic Shellfish Poisoning (PSP)
Pertussis (Whooping Cough)
Plague
Poliomyelitis
Rabies
Reye’s Syndrome
Rubella:
Congenital Rubella Syndrome
Severe Acute Respiratory Syndrome
Smallpox
Tetanus
Transfusion Transmitted Infection
Tuberculosis
Tularemia
Typhoid Fever and Paratyphoid Fever
Venereal Disease:
Chancroid
Gonorrhea - all sites
Syphilis
Waterborne lliness:
All causes
West Nile Virus Infection
Yellow Fever
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Schedule B: Reportable by laboratories only

All specific bacterial and viral stool pathogens: Legionellosis
(i) Bacterial: Leptospirosis
Campylobacter Listeriosis
Salmonella Malaria
Shigella Q Fever
Yersinia Rickettsial Diseases
(ii) Viral Severe Acute Respiratory Syndrome
Amoebiasis Smallpox
Borrelia burgdorferi Infection Tularemia
Cerebrospinal Fluid Micro-organisms West Nile Virus Infection

Chlamydial Diseases, including Psittacosis
Creutzfeldt-Jacob Disease

Cryptococcus neoformans

Herpes Genitalis

Human Immunodeficiency Virus

Influenza virus, including the H5 and H7 strains

*The above list was current during the period covered by this report. A revised list effective January 2019 is available at
http://www.bclaws.ca/civix/document/id/Ic/statreg/167 2018.
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