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Staff Development Team Programs & Initiatives 
January 1, 2001 to December 31, 2001 
 
Table 1 — In-house Professional/Scientific Education 
 Attendees Sessions 

Lectures 1,210 35 

Virology 360 6 

Molecular Biology 370 6 

Special Interest 90 3 

Audioconferences 120 11 

BCCDC Public Health Grand Rounds 270 9 

 
Workshops   

Molecular Biology 16 2 

 
Tours   

Platform Technology 90 3 

 
 
 
Table 2 — In-house Personal & Skills Development 
 Attendees Sessions 

Total 162 27 

Leadership Series Workshops 27 6 

Virtual Lunches 30 1 

PC Software Training 105 20 

 
 
 
Table 3 — Client/Public Education 
 Attendees Sessions 

Total 327 29 

Malaria Workshops 32 2 

Educational Institutional Tours 226 18 

Special Interest Group Tours 66 6 

Medical Resident Training 3 3 
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Table 1 — Enteric Bacteriology 
Frequency of Isolation from Stool Specimens 
January 1, 2001 to December 31, 2001 
 

Pathogens 
(Stool Specimens Cultured = 1,089) # Positive % Positive

Patients 
Positive

% Patients 
Positive

Salmonella 51 4.7 24 48 

Yersinia 16 1.5 15 30 

Campylobacter 4 0.3 4 8 

Shigella  6 0.5 4 8 

Aeromonas 3 0.2 3 6 

Total 80 7.3 50 100 

Verotoxin 
(Stool Specimens Tested = 1,664) # Positive % Positive

Patients 
Positive

% Patients 
Positive

Pathogenic E. coli of all types 54 3.2 50 93 

Verotoxin detected but no 
causative organism isolated 4 0.2 4 7 

Total 58 3.4 54 100 

Total Human Stool Specimens Processed = 2,753 

 
 
 
Table 2 — Enteric Bacteriology 
Identifications — Isolates Submitted for Identification, Serotyping, Toxin Testing, Molecular Subtyping 
January 1, 2001 to December 31, 2001 
 

Pathogens identified Human Non Human 

Salmonella 888 210 

Campylobacter 141 0 

Shigella 289 1 

Yersinia 318 1 

Aeromonas 166 3 

Pathogenic E. coli  127 6 

Vibrio 5 0 

Helicobacter – from stool culture 
referred from other laboratories 23 0 

Plesiomonas 3 2 

Arcobacter 1 0 

Total Pathogens Identified 1,961 223 

Total Non-Pathogens Identified 243 120 

Total Referred Isolates 2,204 343 
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Table 3 — Enteric Bacteriology 
E. coli Serotypes 
January 1, 2001 to December 31, 2001 
 

Serotype 
# of Isolates 
from Stools

# of Isolates 
from Referrals Characteristic 

E. coli O157:H7 19 122 Produces Verotoxin 

E. coli O157: NM 3 3 Produces Verotoxin 

E. coli O111:NM 8  Produces Verotoxin 

E. coli O26:H11 6  Produces Verotoxin 

E. coli O103:H 2 2  Produces Verotoxin 

E. coli O145:NM 1  Produces Verotoxin 

E. coli O 136:H12 1  Produces Verotoxin  

E. coli O26:NM 1  Produces Verotoxin 

E. coli O 69:H11 1  Produces Verotoxin 

E. coli O 91:NM 1  Produces Verotoxin 

E. coli O84:NM  1 (from moose jerky) Produces Verotoxin 

E. coli O118:NM 1  Produces Verotoxin 

E. coli O117:H7  2 Produces Verotoxin 

E. coli O121:H untypeable 1  Produces Verotoxin 

E. coli O111:H untypeable 1  Produces Verotoxin 

E. coli O untypeable:H2 1  Produces Verotoxin 

E. coli O untypeable:H34 1  Produces Verotoxin 

E. coli O rough:H untypeable 1  Produces Verotoxin 

Verotoxin positive stool specimen for 
which no organism could be isolated 4   

Total Positive Verotoxin 53 127  

E. coli O Untypeable:H45 1  Enteroadherent E. coli 

 
Note:  58.5% of Total Verotoxin Producers isolated from stool are not O157 (n=31). 
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 Table 4 — Enteric Bacteriology 
Shigella Serotypes 
January 1, 2001 to December 31, 2001 

 

Source 

Organism Human Non-Human Total

Shigella boydii 1 2  2 

Shigella boydii 2 2  2 

Shigella boydii 4 1  1 

Shigella boydii 14 2  2 

Shigella boydii 20 - formerly Provisional 108 9  9 

Shigella dysenteriae 2 2  2 

Shigella dysenteriae 4 1  1 

Shigella dysenteriae 12 1  1 

Shigella dysenteriae 16 6  6 

Shigella dysenteriae Provisional 103 2  2 

Shigella flexneri 1  1 

Shigella flexneri 1 3  3 

Shigella flexneri 2 27 1 28 

Shigella flexneri 3 6  6 

Shigella flexneri 3a 1  1 

Shigella flexneri 3b 2  2 

Shigella flexneri 4a 3  3 

Shigella flexneri 6 10  10 

Shigella flexneri Provisional 101 2  2 

Shigella sonnei 173  173 

Total 256 1 257
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Table 5 — Enteric Bacteriology 
Other Organisms 
January 1, 2001 to December 31, 2001 
 

Source of Positives 

Organism Human Non-Human Total

Aeromonas caviae 79  79 

Aeromonas hydrophila 17  17 

Aeromonas hydrophila group 3  3 

Aeromonas jandaei 2  2 

Aeromonas schubertii 1 1 2 

Aeromonas trota 5  5 

Aeromonas veronii biovar sobria 61 2 63 

Aeromonas veronii biovar veronii 1  1 

Total Aeromonas 169 3 172

Campylobacter coli 3  3 

Campylobacter hyointestinalis 2  2 

Campylobacter jejuni 137  137 

Campylobacter upsaliensis 3  3 

Helicobacter species 3  3 

Helicobacter canadensis 3  3 

Helicobacter nemestrinae 1  1 

Helicobacter pullorum 14  14 

Helicobacter winghamensis 2  2 

Arcobacter cryaerophilus 1  1 

Total Campylobacter, Helicobacter, Arcobacter 169  169

Total Plesiomonas (shigelloides) 3 2 5

Vibrio cholerae non O1 1  1 

Vibrio fluvialis 1  1 

Vibrio parahaemolyticus 3  3 

Total Vibrio 5  5

Yersinia enterocolitica 255 1 256 

Yersinia frederiksenii 16  16 

Yersinia intermedia 24  24 

Yersinia kristensenii 4  4 

Yersinia mollaretii 20  20 

Yersinia rohdei 15  15 

Total Yersinia 334 1 335
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Table 1 —  Environmental Microbiology (Food) 
Confirmed Food Poisoning Incidents 
January 1, 2001 to December 31, 2001 

 

Etiology Specimen/Food Vehicle No. ill Locality 

Aeromonas Chinese food 2 Richmond 

Bacillus cereus Pesto sauce 1 Burnaby 

Bacillus cereus Gravy 3 Kamloops 

Bacillus cereus Chinese food 10 Terrace 

Bacillus cereus, Staphylococcus aureus Chinese food 1 Vancouver 

Bacillus cereus Chinese food 3 Richmond 

E. coli O157:H7 Stool/raw hamburger 3 Surrey 

E. coli O157:H7 Stool/moose jerky 1 Vancouver 

E. coli O157:H7 Unpasteurized goat’s milk 5 Nanaimo 

Salmonella Infantis, Staphylococcus aureus BBQ chicken, breaded cod 5 Richmond 

Salmonella Stanley, Salmonella Newport Imported peanuts >10 BC, Canada, International 

Staphylococcus aureus Prawns 2 Surrey 

Staphylococcus aureus Vomitus 1 Prince George 

Staphylococcus aureus Vomitus 1 Burnaby 

Staphylococcus aureus (enterotoxin A) Stool 1 Victoria 

 
 
 
Table 2 — Environmental Microbiology (Food) 
Food Quality Check Samples Exceeding Guidelines (Cooked Ready-To-Eat Food) 
January 1, 2001 to December 31, 2001 
 

Exceeding 
One or More 
Guidelines 

Aerobic 
Plate Count 
> 100,000/g 

Total 
Coliform 
> 1,000/g 

Fecal 
Coliform 
> 100/g 

Samples 
with S. aureus 

> 100/g 

Food Category 
Samples 

Tested # % # % # % # % # % 

Meat 63 19 30.2% 19 30.2% 6 9.5% 8 12.7% 0 0.0% 

Marine Foods 13 4 30.8% 4 30.8% 1 7.7% 0 0.0% 0 0.0% 

Poultry 42 13 31.0% 12 28.6% 2 4.8% 2 4.8% 1 2.4% 

Dairy Foods 45 24 53.3% 21 46.7% 4 8.9% 2 4.4% 1 2.2% 

Bakery Foods 54 6 11.1% 6 11.1% 2 3.7% 1 1.9% 0 0.0% 

Vegetables 16 12 75.0% 9 56.3% 8 50.0% 0 0.0% 0 0.0% 

Chinese Foods 56 10 17.9% 9 16.1% 5 8.9% 2 3.8% 0 0.0% 

Other Ethnic Foods 44 15 34.1% 15 34.1% 6 13.6% 3 6.8% 3 6.8% 

Salads 81 35 43.2% 30 37.0% 23 28.4% 21 25.9% 1 1.2% 

Salad Dressing 9 1 11.1% 1 11.1% 0 0.0% 1 11.1% 0 0.0% 

Sandwiches 37 19 51.4% 17 45.9% 3 8.1% 1 2.7% 0 0.0% 

Sausages 16 6 37.5% 6 37.5% 0 0.0% 0 0.0% 0 0.0% 

Tofu 4 2 50.0% 2 50.0% 2 50.0% 0 0.0% 0 0.0% 

Soups 9 4 44.4% 4 44.4% 1 11.1% 2 22.2% 0 0.0% 

Miscellaneous 96 38 40.6% 34 35.4% 14 14.6% 10 10.4% 0 0.0% 

Total 585 208 35.6% 189 32.3% 77 13.2% 53 9.1% 6 1.0% 
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Table 3 — Environmental Microbiology (Food) 
Food Quality Check Samples Exceeding Guidelines  (Raw Ready-To-Eat Food) 
January 1, 2001 to December 31, 2001 
 

Exceeding 
One or More 
Guidelines 

Aerobic 
Plate Count 
> 100,000/g 

Total 
Coliform 
> 1,000/g 

Fecal 
Coliform 

> 3/g 

Samples 
with S. aureus 

> 100/g 

Food Category 
Samples 

Tested # % # % # % # % # % 

Sprouts 7 7 100.0% 7 100.0% 7 100.0% 3 42.9% 0 0.0% 

Salads 14 10 71.4% 10 71.4% 5 35.7% 3 21.4% 0 0.0% 

Sushi 18 11 61.1% 9 50.0% 4 22.2% 2 11.1% 0 0.0% 

Total 47 36 76.6% 34 72.3% 20 42.6% 9 19.1% 0 0.0% 

 
 
 
 
 
Figure 1 — Environmental Microbiology (Enhanced Water) 
Percentage Positive Water Filters Tested 
January 1, 2001 to December 31, 2001 
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Figure 2 — Environmental Microbiology (Enhanced Water) 
Seasonal Variation of Parasite Positive Water Filters 
January 1, 2001 to December 31, 2001 
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General Bacteriology 
Bacterial isolates were cultured, identified and typed using a variety of techniques including molecular methods such as polymerase chain 
reaction (PCR).  This section works closely with the National Microbiology Reference Centre.  A summary of information on primary isolates 
is found in Tables 1,2 and 5.  Tables 3,4,10,11, and 12 summarize information on referred isolates received by the section for identification 
and characterization. 
 
Antimicrobial Susceptibilities 
Minimal inhibitory concentration (MIC) testing using appropriate NCCLS protocols is carried out in this section.  Tests include the E-test on 
Mueller Hinton agar (5% sheep blood) for Neisseria meningitidis, beta lactamase and MIC tests for Neisseria gonorrhoeae.  A summary of 
results of this testing is found in Tables 6,7,8 and 9 and Figures 1-5. 
 
Molecular Methods 
PCR testing is used for the detection of Chlamydia trachomatis (Table 5) and Bordetella pertussis (Tables 1 and 2) from clinical specimens.  
In May 2001 pulsed field gel electrophoresis (PFGE) replaced polymerase chain reaction - restriction length polymorphism (PCR-RFLP) as a 
typing method for MRSA. In 2001, seventeen potential outbreaks or clusters of MRSA from 13 different hospitals were investigated using 
PFGE typing. PFGE typing was also used to investigate an outbreak of invasive meningococcal disease in the Abbotsford area.  Isolates of 
Neisseria meningitidis from 8 patients showed identical PFGE patterns and were considered to be part of the “Abbotsford invasive clone”. 
 
 
Table 1 — General Bacteriology 
Upper Respiratory Specimens 
January 1, 2001 to December 31, 2001 
 

Specimens Patients 
 

Total +ve %+ve Total +ve %+ve

Beta-hemolytic streptococci 

Cultures (Primary) 

Group A  86 8.4 85 8.5

Group C  68 6.6 66 6.6

Group G  55 5.3 54 5.4

Total 1,029 209 20.3 996 205 21.1

Bordetella pertussis 
Cultures (Primary) 4,703 226 4.8 4,646 226 4.9

Cultures (Referred) 0 0 0 0 0 0

Total 4,703 226 4.8 4,646 226 4.9

Polymerase chain reaction test (PCR) 4,709 499 10.6 4,652 498 10.7

Corynebacterium diphtheriae 
Cultures (Primary) 

Toxigenic  1 3.4 1 3.7

Non-toxigenic  1 3.4 1 3.7 

Not tested  0  0 0 0

Total    29 2 6.9  27 2 7.4

Cultures (Referred) 

Toxigenic  0 0.0  0.0

Non-toxigenic  12 100.0 12 100.0

Not tested  0  0.0   0.0

Total 12 12 100.0 12 12 100.0
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Table 2 — General Bacteriology 
Bordetella pertussis Tests 
1995-96 to 2001 
 

Number of Patients 
Year 

Cultures DFA Tests Total* 

 # Tested # (%) Positive #  Tested # (%) Positive #  Tested # (%) Positive 

1995-96 1,638  186 (11.4) 1,602 88 (5.5) 1,638 197 (12.0) 

1996-97 3,254 339 (10.4) 3,044 128 (4.2) 3,254 358 (11.0) 

1997-98 1,954 168 (8.6) 1,834 70 (3.8) 1,954 185 (9.5) 

Cultures PCR Tests** Total* 
 

#  Tested # (%) Positive #  Tested # (%) Positive #  Tested # (%) Positive 

1998 1,777 149 (8.4) 1,406 198 (14.1) 1,777 229 (12.9) 

1999 3,034 209 (6.9) 3,076 346 (11.2) 3,076 356 (11.6) 

2000 10,310 678 (6.6) 10,317 1,390 (11.2) 10,317 1,456 (14.1) 

2001 4,646 226 (4.9) 4,652 498 (10.7) 4,652 504(10.8) 

 
 *Total = Total number of patients tested or positive by either culture or DFA/PCR 
 ** PCR Tests — PCR test introduced April 1, 1998 (DFA test discontinued at that time) 
 

 
 
Table 3 — General Bacteriology 
Neisseria meningitidis Serogroups 
Blood and Cerebrospinal Fluid Isolates 
1990-91 to 2001 
 

Serogroup (number of isolates) 
Year 

A B C W135 Y Z NG*
Total

1990-91 1 7 9 (3)**  2 1 1 21 

1991-92  14 15 (5)**  7 1  37 

1992-93  9 12 (10)**  3 1  25 

1993-94  16 32 (28)** 1 2  1 52 

1994-95  14 25 (23)** 1 5 1  46 

1995-96  9 19 (18)**  4   32 

1996-97  18 16 (16)** 1 3   38 

1997-98  8 10 (10)** 2 3   23 

1998  7 5 (5)** 2 1   15 

1999  13 10 (8)**  2   25 

2000  8 10 (9)** 2 2   22 

2001  13 21 (21)** 2 3   39 

 
* NG = non-groupable 
** ( ) = number of electrophoretic type (ET) 15 isolates      
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Table 4 — General Bacteriology 
Neisseria meningitidis Antimicrobial Susceptiblity 
January 1, 2001 to December 31, 2001 
 

Number of isolates with MIC’s of: 
MIC (µg/ml) 

Penicillin Ceftriaxone Ciprofloxacin Rifampin 

< 0.002  49 12 2 

0.003  4 24 2 

0.004   14 7 

0.005     

0.006   3 6 

0.007     

0.008 1   4 

0.012 6   6 

0.016 7   10 

0.023 7    3 

0.032 17    3 

0.047 2    1 

0.064 9   4 

0.094 4   4 

0.125     1 

0.190      

0.250     

Total 53  53 53 53 

 
Note: 
MIC testing was done on blood and CSF isolates only using the E-test on Mueller Hinton agar with 5% sheep blood. All isolates 
were susceptible to all drugs tested. For penicillin isolates with MIC’s < 0.1 are considered susceptible; isolates with MIC’s 0.1-
1.0 moderately susceptible.  (Reference: Oppenhiem, B.  Antibiotic resistance in Neisseria meningitidis. Clinical Infectious 
Diseases 1997;24 (Suppl 1: 598-101). 
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Table 5 — General Bacteriology 
Specimens for Sexually Transmissible Diseases 
January 1, 2001 to December 31, 2001 
 

 Patients 

Specimens Male Female All 

 

Total +ve %+ve Total +ve %+ve Total +ve %+ve Total +ve %+ve 

Neisseria gonorrhoeae      

Cultures (Primary)      

STDC Clinic 7,190 134 1.9 2,954 110 3.7 1,774 15 0.8 4,738 126 2.7 

Other 12,945 968 0.7 1,703 68 4.0 10,806 23 0.2 12,593 92 0.7 

Total 20,135 230 1.1 4,657 178 3.8 12,580 38 0.3 17,331 218 1.3 

Cultures (Referred)      

All Clients 134 131 97.8 91 89 97.8 35 34 97.1 132 129 97.7 

Slides      

STDC Clinic 1,582 99 6.3 1,391 80 5.8 0 0 0.0 1,393 80 5.7 

Other 524 19 3.6 488 14 2.9 0 0 0.0 489 14 2.9 

Total 2,106 118 5.6 1,879 94 5.0 0 0 0.0 1,882 94 5.0 

Chlamydia trachomatis      

PCR      

STDC Clinic 5,741 292 5.1 3,659 200 5.5 2,055 91 4.4 5,730 291 5.1 

Other 22,657 1,103 4.9 3,831 373 9.7 18,477 705 3.8 22,503 1,088 4.8 

Total 28,398 1,395 4.9 7,490 573 7.7 20,532 796 3.9 28,233 1,379 4.9 

Trichomonas vaginalis      

Slides      

STDC Clinic 3,374 34 1.0 1,348 3 0.2 1,852 31 1.7 3,207 34 1.1 

Other 6,911 56 0.8 14 0 0.0 6,687 56 0.8 6.902 56 0.8 

Total 10,285 90 0.9 1,362 3 0.2 8,719 87 1.0 10,109 90 0.9 

Bacterial vaginosis      

Slides      

STDC Clinic  1,741 481 27.6 0 0 0.0 1,735 479 27.6 1,738 480 27.6 

Other 7,501 2,095 27.9 0 0 0.0 7,474 2,087 27.9 7,494 2,093 27.9 

Total 9,242 2,576 27.9 0 0 0.0 9,209 2,566 27.8 9,232 2,573 27.9 

Yeast      

Cultures 1,338 300 22.4 78 10 12.8 1,246 289 23.2 1,328 300 22.6 

Slides      

STDC Clinic 2,215 232 10.5 256 2 0.8 1,847 229 12.4 2,108 231 11.0 

Other 7,981 1,097 13.7 20 1 5.0 7,920 1,092 13.8 7,964 1,095 13.7 

Total 10,196 1,329 13.0 276 3 1.1 9,767 1,321 13.5 10,072 1,326 13.2 
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Table 6 — General Bacteriology 
Neisseria gonorrhoeae Antimicrobial Susceptibility   
January 1, 2001 to December 31, 2001  
 

 MIC µg/ml Primary Referred Total 

Penicillin 

Susceptible < .06 51 (22.3) 17 (13.1) 68 (19.0) 

Moderately susceptible 0.12 - 1.0 160 (70.1) 97 (75.2) 257 (72.0) 

Resistant (CMRNG) > 2.0 11 (4.8) 5 (3.9) 16 (4.5) 

Resistant (PPNG) 2.0 > 8.0 6 (2.6) 10 (7.8) 16 (4.5) 

 Total 228 129 357  

Tetracycline 

Susceptible < .25 63 (27.6) 31 (24.0) 94 (26.3) 

Moderately susceptible 0.5 - 1.0 116 (50.9) 61 (47.3) 177 (49.6) 

Resistant 2.0 - 8.0 46 (20.2) 32 (24.8) 78 (21.8) 

Resistant (TRNG) > 16 3 (1.3) 5 (3.9) 8 (2.2) 

 Total 228 129 357  

Ceftriaxone, Cefixime 

Susceptible <. 25 228 (100.0) 129 (100.0) 357 (100.0) 
 
Ciprofloxacin 
Susceptible < .06 213 (93.4) 114 (88.3) 327 (91.5) 

Moderately susceptible 0.125 - 0.5 7 (3.1) 3 (2.3) 10 (2.8) 

Resistant 1.0 1 1 2  

 2.0 1 2 3  

 4.0 0 4 4  

 8.0 4 5 9  

 16.0 2 0 2  

 32.0 0 0 0  

 Subtotal 8 (3.5) 12 (9.3) 20 (5.6) 

 Total 228 129 357  

 
Susceptible: 
patient has <5% likelihood of failing therapy 
 
Moderately susceptible(Intermediate): 
indicates predictable treatment failure rates of 5 - 15% if patient is treated with the tested antibiotic in the standard dosage (in most cases 
of moderate susceptibility, a higher dose or prolonged therapy results in >95% cure rates) 
 
Resistant: 
associated with clinical treatment failures of >15% 
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Table 7 — General Bacteriology 
Susceptibility of Neisseria Gonorrhoeae to Penicillin 
1992-93 to 2001 
 

Number (%) of isolates  

  Resistant 

 

Year Susceptible Mod. Susc. CMRNG PPNG Total isolates

92-93  162 (35.2)  253 (55.0)  7 (1.5)  38 (8.3) 460 

93-94  82 (28.4)  180 (62.3)  15 (5.2)  12 (4.2) 289 

94-95  52 (14.4)  276 (76.7)  15 (4.2)  17 (4.7) 360 

95-96  30 (8.5)  307 (87.0)  3 (0.8)  13 (3.7) 353 

96-97  45 (14.0)  230 (71.4)  22 (6.8)  25 (7.8) 322 

97-98  20 (8.7)  169  (73.8)  27 (11.8)  13 (5.7) 229 

1998  44 (17.2)  158 (61.7)  27 (10.5)  27 (10.5) 256 

1999  83 (17.6)  353 (74.8)  23 (4.9)  13 (2.8) 472 

2000  106 (24.8)  300 (70.1)  1 (0.2)  21 (4.0) 428 

2001  68 (19.0)  257 (72.0)  16 (4.5)  16 (4.5) 357 

 
Susceptible:  MIC  <  .06 CMRNG:  Chromosomally-mediated resistance 
Moderately susceptible (Intermediate):  MIC 0.12 - 1.0  PPNG:  Penicillinase-producing (plasmid-mediated) 
Resistant:  MIC  > 2.0 
 
 
 
Table 8 — General Bacteriology 
Susceptibility of Neisseria gonorrhoeae to Tetracycline 
1992-93 to 2001 
 

Number (%) of isolates 
 

  Resistant 
 

Year Susceptible Mod. Susc. CMRNG TRNG Total isolates 

92-93  254 (55.2) 156 (33.9)  38 (8.3)  12 (2.6) 460 

93-94  123 (42.6) 118 (41.2)  38 (12.1)  10 (3.5) 289 

94-95  142 (39.4) 145 (40.3)  46 (12.8)  27 (7.5) 360 

95-96  96 (27.2) 193 (54.7)  41 (11.6)  23 (6.5) 353 

96-97  70 (21.7) 143 (44.4)  91 (28.3)  18 (5.6) 322 

97-98  38 (18.0)  93 (40.6)  86 (37.6)  12 (5.2) 229 

1998  63 (24.6)  62 (24.2)  121 (47.3)  10 (3.9) 256 

1999  71 (17.6) 181 (38.3)  208 (44.1)  12 (2.5) 472 

2000  87 (20.3) 182 (42.5)  151 (35.3)  8 (1.9) 428 

2001  94 (26.3) 177 (49.6)  78 (21.8)  8 (2.2) 357 

 
Susceptible:  MIC <  .25 CMRNG:  Chromosomally-mediated resistance 
Moderately susceptible (Intermediate):  MIC 0.5 - 1.0 PPNG:  Penicillinase-producing (plasmid-mediated) 
Resistant:  MIC > 2.0 
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Table 9 — General Bacteriology 
Susceptibility of Neisseria Gonorrhoeae to Ciprofloxacin 
1990-91 to 2001 
 

 Number(%) of isolates  

Year Susceptible Mod. Susc. Resistant Total isolates 

90-91 231 (100.0)   231 

91-92 547 (99.8)  1 (0.2)  548 

92-93 449 (97.6)  10 (2.2)  1 (0.2) 460 

93-94 278 (96.2)  11 (3.8)  289 

94-95 342 (95.0)  15 (4.2)  3 (0.8) 360 

95-96 325 (92.1)  22 (6.2)  6 (1.7) 353 

96-97 303 (94.1)  11 (3.4)  8 (2.5) 322 

97-98 216 (94.3)  5 (2.2)  8 (3.5) 229 

1998 231 (90.2)  5 (2.0)  20 (7.8) 256 

1999 436 (92.4)  9 (1.9)  27 (5.7) 472 

2000 401 (93.7)  14 (3.3)  13 (3.0) 428 

2001  327 (91.5)  10 (2.8)  20 (5.6) 357 

 
Susceptible:  MIC < .06 
Moderately susceptible (Intermediate):  MIC 0.125 - 0.5 
Resistant:  MIC > 1.0 
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Table 10 — General Bacteriology 
Gram Negative Bacteria Identified 
January 1, 2001 to December 31, 2001 

 
Achromobacter piechaudii 4 Methylobacterium species 1 

 xylosoxidans ss denitrificans 1 Moraxella catarrhalis 7 

 xylosoxidans ss xylosoxidans 16  nonliquefaciens 11 

Acinetobacter baumannii 6  osloensis 14 

 lwoffi1 9 Myroides species 1 

 asaccharolytic strain 12 Neisseria cinerea 3 

 saccharolytic strain 12  gonorrhoeae  2 

 species 3 meningitidis:   

Actinobacillus actinomycetemcomitans 4  serogroup B 18 

Aeromonas caviae 2  serogroup C 23 

 hydrophila 1  serogroup W135 2 
 hydrophila group 3  serogroup Y 5 

 veronii 4  nongroupable 2 

Agrobacterium radiobacter 2 mucosa mucosa 2 

 yellow group 1 subflava ss flava subflava ss flava 2 

Alcaligenes faecalis 2  subflava ss perflava/sicca 2 

Brucella species 1  weaveri 2 

Burkholderia cepacia 12 Ochrobactrum anthropi 1 

Capnocytophaga canimorsus 7 Oligella urethralis 2 

 haemolytica 1 Pasteurella canis 5 

 species (DF1) 4  dagmatis 1 

CDC Group EF-4a 3  multocida ss multocida 6 

 EF-4b 1  multocida ss septica 2 

 EO-2 1 Proteus mirabilis 2 

 O-1 1 Providencia stuartii 1 

 O-2 1 Pseudomonas aeruginosa 36 

Chryseobacterium  species IIb 1  fluorescens 4 

Citrobacter freundii 3  oryzihabitans 1 

 koseri 1  pseudoalcaligenes 1 

 youngae 1  putida 2 

Comamonas acidovorans 1  stutzeri 2 

 testosteroni 1  thomasii 2 

Eikenella corrodens 3  like Group 2 1 

Enterobacter aerogenes 2  sp. CDC Group 1 2 

 agglomerans 5 Psychrobacter phenylpyruvicus 1 

 asburiae 1 Ralstonia paucula 2 

 cloacae 9  pickettii 5 

Escherichia coli 115 Roseomonas species 1 

Haemophilus aphrophilus 5 Salmonella species 2 

 influenzae 36 Serratia fonticola 4 

 parainfluenzae 3  marcescens 1 1 

Hafnia alvei 1 Shewanella alga 1 

Kingella denitrificans 1 Shigella species 1 

Klebsiella oxytoca 9 Sphingomonas parapaucimobilis 1 

 pneumoniae 18 Stenotrophomonas maltophilia 15 

Kluyvera ascorbata 1 Streptobacillus moniliformis 1 

sLegionella pneumophila 4 Vibrio alginolyticus 5 

    damsela 1 

   Total (includes Proficiency Tests): 534 
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Table 11 — General Bacteriology 
Gram Positive Bacteria Identified 
January 1, 2001 - December 31, 2001 
 
Abiotrophia species 
Actinomyces naeslundii 
 neuii ss neuii 
        neuii ss anitratus 
        odontolyticus 
        israelii 
        radingae 
 viscosus 
Aerococcus urinae 
     sanguicola 
 species 
Arcanobacterium haemolyticum 
Arthrobacter species 
Bacillus cereus 
 circulans 
       licheniformis 
 pumilus 
 species 
 sphaericus 
 subtilis 
        thuringiensis 
Brevibacillus      brevis 
Corynebacterium amycolatum 
 afermentans ss fermentans 
 argentoratense 
 diphtheriae 
        group F-1 
 group G 
 group G-2 
 minutissimum 
        mucifaciens 
        propinquum 
 pseudodiphtheriticum 
        species 
        striatum 
 urealyticum 
        xerosis 
Enterococcus faecalis 
 faecium 
 gallinarum 
        raffinosus 
Gardnerella vaginalis 
Gemella haemolysans  
Leuconostoc  species 
 citreum 
Lactococcus      species 
Lactobacillus casei ss rhamnosus 
        salivarius ss salicinus 
 species 

5
2
1
1
1
2
3
3
 9
1
3
 4
 2

 11
7
1
4
2
3
6
1
2

 11
6
1
2
2
4
2
5
1
3

23
3
6
3
1

22
40
10
2
3
4
2
1
1
1
2
4

Microbacterium species 
Micrococcus luteus 
Paenibacillus alvei 
        macerans 
        polymxa 
Pediococcus species 
Propionibacterium avidum 
 granulosum 
 Staphylococcus aureus 
 capitis ss capitis 
       epidermidis 
 haemolyticus 
 hominis 
       intermedius 
 lugdunensis 
        saccharolyticus 
 saprophyticus 
 schleferi ss scheliferi 
 simulans 
 warneri 
Stomatococcus mucilaginosus 
Streptococcus Group A (pyogenes) 
        Group B 
        Group C 
        agalactiae 
        anginosus 
        anginosus Group C 
 anginosus Group F 
 anginosus (no group) 
 anginosus - sp.  group 
        bovis 
 bovis variant 
 constellatus 
        dysgalactiae ss.equisimilis 
        equi 
        equisimilis 
        gordonii 
 intermedius 
 mitis 
 mitis species/group 
 mutans  
 oralis 
 arasanguis 
 neumoniae 
 alivarius 
 anguis  
  sanguis I 
 anguis species/group 
 iridans 

 
Total 

 4
2
2
3
1
1
2
7

343
3

26
9
5
1
3
2
2
2
2
4
2

91
4
1
2

13
1
1
 3
12
2
5

25
1
1
1
1

15
6

17
2

36
1

89
25
4
1

22
3

1,050
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Table 12 — General Bacteriology 
Anaerobes Identified 
January 1, 2001 to December 31, 2001 

 
Actinomyces israelii 
 meyeri 
 naeslundii 
 odontolyticus 
Bacteroides capillosus 
 distasonis 
 fragilis 
 ovatus 
 putredinis 
 thetaiotaomicron 
Clostridium        bifermentans 
 butyricum 
 clostridioforme 
 innocuum 
 perfringens 
 putrificum 
 sardiensis 
 septicum 
 sporogenes 
Desulfamonas pigra 
Eubacterium lentum 
 limosum 

16 
7 
3 
2 
3 
4 
8 
2 
2 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
4 
1 
1 

Fusobacterium necrophorum 
 nucleatum 
 mortiferum 
Lactobacillus plantarum 
 species 
Leptotrichia buccalis 
Peptostreptococcus asaccharolyticus 
 anaerobius 
 magnus 
 micros 
 prevotii 
 productus 
Porphyromonas assacharolyticus 
Prevotella disiens 
 melaninogenica 
 species 
 zoogleoformans 
Propionibacterium acnes 
 granulosum 
 species 
Staphylococcus accharolyticus 
Veillonella                    parvula 
 

Total 

1 
5 
1 
2 
1 
1 
1 
2 
4 
2 
3 
2 
1 
1 
6 
1 
1 

15 
3 
4 
3 
1 
 

128 
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Figure 1 — General Bacteriology 
Neisseria gonorrhoeae Penicillin MICs 
January 1, 2001 to December 31 ,2001 

 
 
 
 
Figure 2 - General Bacteriology 
Neisseria gonorrhoeae Tetracycline MICs 
January 1, 2001 to December 31, 2001 
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Figure 3 — General Bacteriology 
Neisseria gonorrhoeae Ciprofloxacin MICs 
January 1, 2001 to December 31 ,2001 
 
 

 
 
 
Figure 4 — General Bacteriology 
Neisseria gonorrhoeae Ceftriaxone MICs 
January 1, 2001 to December 31 ,2001 
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Figure 5 — General Bacteriology 
Neisseria gonorrhoeae Cefixime MICs 
January 1, 2001 to December 31 ,2001 
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Table 1 — Mycobacteriology 
Frequency of Isolation by Species from 22,933 Clinical Specimens & 428 Referred Isolates 
January 1, 2001 to December 31, 2001 
 

 # Postive  % Positive 
  
Group 

 
Specimens   Patients Specimens Patients 

Tuberculosis Complex (total = 837)         

bovis (BCG)    
1  1 0.1% 0.1% 

tuberculosis    
836  330 51.3% 40.0% 

Photochromogen (total = 27)         

aurum    
1  1 0.1% 0.1% 

kansasii    
13  7 0.8% 0.8% 

marinum    
7  6 0.4% 0.7% 

simiae    
6  1 0.4% 0.1% 

Non-Photochromogen (total = 577)         

avium-intracellulare    
560  318 34.3% 38.6% 

celatum    
1  1 0.1% 0.1% 

gastri    
1  1 0.1% 0.1% 

haemophilum    
1  1 0.1% 0.1% 

Non-Photochromogen (Group III)    
2  2 0.1% 0.2% 

paraffinicum    
1  1 0.1% 0.1% 

terrae    
9  9 0.6% 1.1% 

terrae complex    
2  2 0.1% 0.2% 

Skotochromogen (total = 66)         

flavescens    
1  1 0.1% 0.1% 

gordonae    
50  47 3.1% 5.7% 

scrofulaceum    
2  1 0.1% 0.1% 

Skotochromogen (Group II)    
2  1 0.1% 0.1% 

szulgai    
1  1 0.1% 0.1% 

xenopi    
10  5 0.6% 0.6% 

Rapid Grower (total = 124)         

chelonae    
76  46 4.7% 5.6% 

fortuitum    
34  27 2.1% 3.3% 

parafortuitum    
1  1 0.1% 0.1% 

phlei    
2  2 0.1% 0.2% 

Rapid Grower (Group IV)    
10  10 0.6% 1.2% 

3    
1  1 0.1% 0.1% 

Total All Groups         1,631            824 100.0% 100.0% 

 



 

 xxviii

Table 2 — Mycobacteriology 
Mycobacteria by Patient Age in BC 
January 1, 2001 to December 31, 2001 
 

Region > 65 1 to 15 16 to 25 26 to 65 Unknown Total 

Capital 52   1 23   76 

Cariboo 2     7   9 

Central Vancouver Island 13   1 12   26 

Coast Garibaldi 4     2   6 

East Kootenay 1         1 

Fraser Valley 15 1 2 11 3 32 

Kootenay Boundary 1     1   2 

Non BC       2   2 

North Okanagan 6     2   8 

North Shore 9   1 8   18 

North West 6 1   4   11 

Northern Interior 3     2   5 

Okanagan Similkameen 23     12   35 

Peace Liard 2     5   7 

Simon Fraser 31   8 55   94 

South Fraser 42 6 8 55   111 

Thompson 11   1 8   20 

Upper Island/Central Coast 5 1 1 9   16 

Vancouver/Richmond 134 4 14 188 2 342 

Yukon     1 2   3 

Total 360 13 38 408 5 824 

 
 
 
Table 3 — Mcyobacteriology 
Tuberculosis & Non-Tuberculous Mycobacteria Positive Isolates 
January 1, 2002 to December 31, 2002 
 

Isolates from TB NTM 

Clinical specimens 680 81% 539 68% 

Referred culture 157 19% 255 32% 

Total 837   794   
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Mycology 
Thirty-eight blood cultures and bone marrow samples were received. These were processed routinely and also cultured using the Organon 
Technika system. Eighteen proficiency tests were completed. 
 
Deep Mycosis Isolates 2001 
 
Level II Pathogens No of Isolates  No of Patients 
 Cryptococcus neoformans var. neoformans 12 12 
 Cryptococcus neoformans var. gattii 32 30 
 Sporothrix schenkii 1 1 
 
Level III Pathogens No of Isolates No of Patients 
 Coccidioides immitis 11 10 
 Histoplasma capsulatum 2 1 
 
 
Table 1 — Mycology 
Frequency of Isolation of Species from Cultures 
January 1, 2001 to December 31, 2001 
 

Postive  Positive 

Group # % Group # % 

Yeast   Dermatophytes   

Candida albicans 1104 61% Trichophyton rubrum 264 70% 

Candida species 192 10% Trichophyton metagrophytes 68 18% 

Torolupsis glabrata 168 9% Trichophyton violaceum  15 4% 

Candida parapsilosis 158 9% Microsporum canis 11  3% 

Candida tropicalis 44  2% Epidermophyton floccosum 8 2% 

Cryptococcocus neoformans var gattii 38  Trichophyton verrucosum 6   2% 

Trichosporon species 31  Trichophyton tonsurans 3 1% 

Saccharomyces cerevisiae 27  Total 375  

Malassezia furfur 22     

Cryptococcocus neoformans var neoformans 12     

Rhodotorula species 8     

Candida dubliensis 6     

Geotrichum candidum 4     

Total 1,814     

Aspergillus    Dimorphic Fungi   

Aspergillus fumigatus 268  71% Coccidioides immitis 11 79% 

Aspergillus niger 34 9% Histoplasma capsulatum 2 14% 

Aspergillus species 28 8% Sporothrix schenkii 1 7% 

Aspergillus flavus  20 5% Total 14  

Aspergillus nidulans 17 5%    

Total 367     

Other Pathogens   Aerobic Actinomycetes   

Other ID’s 299 73% Nocardia asteroides 11 39% 

Pseudoallescheria boydii 25 6% Streptomyces species 3 10% 

Penicillium species 24 6% Nocardia species 7 25% 

Fusarium species 13 3% Nocardia farcinica 3 10% 

Nattrassia magnifera 12 3% Nocardia nova    2 7% 

Acremonium species 12 3% Nocardia brasiliensis 1 4% 

Chrysoporium species 11 3% Total 27  

Scopulariopsis species 11 3%    

Stachbotrys species 2     

Total 409     
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Figure 1 – Mycology 
Workload Patterns 
1987-88 to 2000-01 
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Table 1 — Parasitology 
Gastrointestinal Parasites Identified 
January 1, 2001 to December 31, 2001 
 

Protozoan Parasites Helminthic (Worm) Eggs 

+ Blastocystis hominis 1,212 Trichuris trichiura 80 

 Entamoeba coli 489 Ascaris lumbricoides 60 

 Endolimax nana 543 Hymenolepis nana 39 

 Entamoeba hartmanni  309 Hookworm 31 

+ Dientamoeba fragilis 281 Enterobius vermicularis 13 

* Giardia lamblia 222 Resembling Clonorchis sinen 12 

 Iodamoeba bütschlii 195 Schistosoma mansoni 10 

* Entamoeba histolytica/dispar 102 Trichostrongylus species  6 

* Cryptosporidium species 63 Taenia species 4 

 Chilomastix mesnili  45 Diphyllobothrium species 2 

* Entamoeba species, possibly 
E. histolytica/dispar 30 Fasciola/Fasciolopsis species 2 

* Microsporidia 9 Total 259 

* Sarcocystis species 6  

* Cyclospora cayetanensis 5 Helminth Larvae 

 Trichomonas hominis 5 Strongyloides stercoralis 9 

* Isospora belli 4 Anisakis species 2 

 Enteromonas hominis 4 Total 11 

 Entamoeba species, undetermined 1  

 Retortamonas intestinalis 1 Worms or Worm Segments 

 Total 3,526 Ascaris lumbricoides 16 

+ Potential pathogenicity controversial Diphyllobothrium species 7 

* Organisms are considered pathogenic Taenia proglottids 2 

  Enterobius vermicularis 1 

  Total 26 
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Table 2 — Parasitology 
Ectoparasites & Insecta Identified 
January 1, 2001 to December 31, 2001 
 

Ticks*  Lice 

Ixodes pacificus 393  Pediculus humanus 5 

Dermacentor andersoni 203  Phthirus pubis 1 

Ixodes angustus 40  Damalinia bovis (cattle lice) 1 

Rhipicephalus sanguineus 16  Total 7 

Amblyomma species 3   

Ixodes species 3  Nits 

Dermacentor albipictus 3  Pediculus humanus 1 

Rhipicephalus species 3    

Damaged tick 3  Fly/Fly Larva 

Dermacentor variabilis 2  Dermatobia hominis (Bot fly) 3 

Haemaphysalis leporis-palustris 1  Sheep ked 1 

Otobius megnini 1  Total 4 

Amblyomma americanum 1    

Ixodes ricinis 1  Bedbug 

Boophilus species 1  Cimex lectularius 4 

Total 674    

*Some ticks were from animal hosts. 
 
Non-pathogenic worms, insects and insect larvae received for identification: 44  
 
 
 
Parasitology - Figure 1 
Specimen Analysis for Ova & Parasites 
January 1, 2001 to December 31, 2001 
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Parasitology - Figure 2 
Analysis of Helminth Groups Identified 
January 1, 2001 to December 31, 2001 
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Parasitology - Figure 4 
Types of Trematodes (Flukes) Identified 
January 1, 2001 to December 31, 2001 
 

Trichuris 
trichiura

36%

Anisakis species
1%

Hookworm
14%

Enterobius 
vermicularis

8%

Trichostrongulus 
species

3%

Strongyloides 
stercoralis

4%

Ascaris 
lumbricoides

34%

 

Parasitology - Figure 3 
Types of Nematodes (Roundworms) Identified 
January 1, 2001 to December 31, 2001 
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Parasitology - Figure 5 
Types of Cestodes (Tapeworms) Identified 
January 1, 2001 to December 31, 2001 
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Table 1 — Virology
Specimens Received 
January 1, 2001 to December 31, 2001 
 
 2000 2001 

Virus Isolation 

Culture 23,047 22757 

Electron Microscopy (933) (1625) 

Light Microscopy (33) (13) 

Fluorescence Microscopy (1129) (1050) 

Molecular Diagnostics (4484) (5138) 

Virus Serology 

Rubella 47,461 47461 

Hepatitis 99,596 112,218 

Other 23,290 25,880 

HIV 

HIV Serology 135,145 134,776 

Isolation 242 234 

HTLV Serology 687 788 

Total 336,047 344,114 

 
 
 
 
Table 2 — Virology 
Proficiency Testing Programs 
January 1, 2001 to December 31, 2001 
 

Source Survey Type Frequency 
(per year) 

CAP Virology Culture 3 

CAP Virology Antigen Detection (IF) 3 

CAP Virology Antibody Detection 3 

CAP Nucleic Acid Amplification 3 

CAP AABB/CAP Viral Markers (Hepatitis, HIV, HTLV,CMV) 3 

CAP Rubella 3 

CDC (U.S.) HIV Serology 3 

CDC (U.S.) HTLV Serology 3 

CDC (U.S.) HIV p24 Antigen 3 

LCDC Measles/Rubella Serology 1 

LCDC HIV Serology 3 

LCDC Influenza (Identification) 1 

LCDC Hepatitis Serology 1 
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Table 3 — Virology 
Summary of Virus Identifications 
January 1, 2001 to December 31, 2001 
 

Virus/Agent Isolation Electron 
Microscopy 

Light & Fluorescent 
Microscopy PCR Serology Total 

Adenovirus 65 12 1   78 

Chlamydia pneumoniae     80 80 

Chlamydia psittaci     1 1 

Chlamydia trachomatis     5 5 

Cytomegalovirus 17    92 109 

Dengue     10 10 

Ehrlichia equi     1 1 

Enterovirus (nt) 16     16 

Epidemic Typhus                    2 2 

Epstein-Barr virus     184 184 

Hepatitis A     50 50 

Hepatitis B     903 903 

Hepatitis C    1,935 4,905 6,840 

Hepatitis E     4 4 

Herpes simplex (nt) 27 1  17 37 82 

Herpes simplex type 1 2,482     2,482 

Herpes simplex type 2 2,786 3    2,789 

Human herpesvirus 6     11 11 

HIV-1     939 939 

HTLV I     14 14 

HTLV II     23 23 

Influenza A (nt) 92  12   104 

Influenza B 114  8   122 

Measles 2  11  18 31 

Mumps 1    22 23 

Mycoplasma pneumoniae     172 172 

Norwalk virus  40    40 

Parainfluenza 1 11  1   12 

Parainfluenza 2 5     5 

Parainfluenza 3 42  9   51 

Parvovirus B19     99 99 

Picornavirus 10 1    11 

Q Fever     12 12 

Reovirus 1 1    2 

Respiratory Syncytial 25  70   95 

Rhinovirus 4     4 

Rocky Mountain Spotted Fever     1 1 

Rotavirus  153    153 

Rubella     6 6 

Torovirus  1    1 

Varicella zoster 140  1  58 199 

Total 5,840 212 113 1,952 7,649 15,766 

 




