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» INTRODUCTION

The Division of Tuberculosis Prevention and Control in the Bureau of HIV/AIDS, STD and
TB at the Laboratory Centre for Disease Control (LCDC), Health Canada, in collaboration
with the Canadian Tuberculosis Laboratory Technical Network (CTLTN) (Appendix 1),
established a laboratory based national surveillance system in 1998 in order to monitor
tuberculosis drug resistance patterns in Canada. Participating laboratories (representing
all provinces and territories) report their results on Mycobacterium tuberculosis (MTB)
drug sensitivity testing to the Division for every patient for whom a specimen or an isolate
has been received for each calendar year. The Division subsequently analyzes the
collected data on an ongoing basis and has agreed to produce, as a minimum, an annual
report. This initial report presents the 1998 results on drug sensitivity data received as of
June 9, 1999.

» METHODOLOGY

A computerized database containing information on drug susceptibility patterns is
maintained at the Division of Tuberculosis Prevention and Control at LCDC, Health
Canada. The data were collected either through the manual completion and mailing of a
standard reporting form (Appendix 2) or the electronic transmission of the data to the
Division. Information collected include gender, year of birth, province/territory from which
the report originates, province/territory from which the specimen originates and
sensitivity results. Every effort was made to eliminate duplicate specimens. For the
purposes of analysis, only the most recent sensitivity results for a given patient are
included.

Routine sensitivity testing of MTB to first-line antituberculosis drugs is generally
performed using the radiometric proportion method (Bactec®). These first-line drugs
include isoniazid (INH), rifampin (RMP), ethambutol (EMB), streptomycin (SM) and
pyrazinamide (PZA). Routine testing for SM is not conducted for isolates from Nova
Scotia and Prince Edward Island. For isolates from Saskatchewan, British Columbia and
the Yukon Territory, routine testing is not performed for PZA. Second-line drug resistance
was not examined in this report.

Because of the variations in routine sensitivity testing, descriptive analyses of the testing
results have been conducted to reflect the various drugs tested. Analyses were
performed using Epi-Info 6.04 and SAS 6.12.

» RESULTS

In 1998, 1,423 M. tuberculosis isolates were reported across Canada. Of these, 168
(11.8%) were resistant to one or more first-line TB drug(s). Resistance to INH was the
most common type of drug resistance (8.4%). Multi-drug resistant tuberculosis
(MDR-TB) (defined as resistance to at least to INH and RMP) accounted for 1.2% of the
isolates.

Ontario and Quebec reported the majority of isolates and had the highest percentage of
MDR-TB. Certain provinces (New Brunswick, Nova Scotia) reported only INH resistance,
while others (Newfoundland, Prince Edward Island, Northwest Territories, Yukon
Territory) reported isolates that were sensitive to all first-line TB drugs tested.

Demographic information on patients was limited. Resistant MTB isolates were evenly
distributed between males and females; more were found in those born between 1941
and 1980.
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» Figure 1
Reported MTB isolates in Canada by province/territory — 1998 (n = 1,423)
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» Figure 2
Overall pattern of reported TB drug resistance in Canada — 1998 (n = 168)
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» Figure 3
Reported TB drug resistance in Canada by type of drug — 1998 (n = 168)
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» Figure 4
Percentage of TB drug resistance in Canada by sex and year of birth — 1998 (n = 168)
25
M Male " Female Unknown 21.6
20+
14.6

Reported isolates (%)

<1920 1921- 1941- 1961- 1981- Unknown
1940 1960 1980 1998
Year of birth

Tuberculosis drug resistance in Canada — 1998



- 6t - - - - - - - - - - (517 MSVS
- - v9¢ - - €l - - 0l - - - 18¢C 00

- - - - 29 - - - - - - - [A%S) 1NO

- - - L - - 0l - - - - - Ll SN

- - - - - - - 8 - - - - 8 ai4dnN

- - - - - - - - - 901 - - 901 NVIN

L - - - - - - - - - 96l - /6l o4

- - - - - vl - - - - - 6Ll eel V11V

L 6% ¥9c L g9 LC oL 8 oL 90l 961 6L ord Al Sjejosl jo JaquinN
asulnoid

MNA MSVS o0 13d 1NO 1MN SN ai4dN anN NVIN o4 V1V VAvNVvO Buipoday

8661 — epeue)

Aojia] jeouinoad buneubio

tA103119)/aouiInoud  Bunjeuibuo, pue . buijiodal,, Aq sajejosi glIN paxoday "L aiqel

Tuberculosis drug resistance in Canada — 1998



"IN PUB HN] 15B9] 1 0} 20UBSISal SE PaULap S| G1-HAN

(J1°] =U YZd PUe Z1F'] = U INS) SIU} 103|101 O} pallipow Uasg aney sBnp 9S8y} 0} 20UElSISal AUE Joj SIOJBUILIOUSP ‘SOLIOJLIS] PUE seouinaid awos Ul sBnip sul-sily sugnol sy} jo Led jou a1e 74 pue NS asneosqg

8¢ 0)7 susaped 1BY30
'L Ll g L-4AN
8L LLL 95UR)SIS3I0UO|\
Sl 891 sBnip a1ow 10 dUOo 0} 3dUL)SISIY
0¢ vc /Zd 0} @oue)sisal Auy
LS 18 «INS 0} 9oue)sisal Auy
gl ccC gaiN3 0} soue)sisal Auy
Z'l Ll dINY 03 @oue)sisal Auy
¥'8 0ocl HNI 0} @suejsisal Auy
0001 gev'l p91s9] $9je|oS| JO Jaquinu [0 ]
(%) pepodal ejoL

so)e|osl |ejo} Jo abejuaniad

8661 — epeued ul asuejsisas bnip g pajiodal jo uiajjed [jelanQ g 2|9el

Tuberculosis drug resistance in Canada — 1998



"IN PUE HN| 1588] 2 0} 80UBJSISa! Se pauyap S 414N

] ] ] ] ° ] ] ] ] g ] g 8 % WS ‘G ‘A HINI

- - - - z - - - - - L - > WS 2 SINT ‘dIW HNI

- - L - L - - - - - - - z WS 2 dWa HNI

- - L - - - - - - L - - z 83 ® AN “HNI

- - - - z - - - - - - - z N ® HNI

- - z - L - - - - z ! ! ! T rouny ooy

L | b voz ! 259 22 oL g oL 90l 961 6LL ez’ 10 oamny eroL
MNA | MSVS | 00 | 13d | INO | IMN | SN | @1dN | 8N | NYW | 98 | VIV | VAVNVD

f1031113] /asuIr0Id

8661 - epeue) ‘AiojLua)/a2ulroad Aq saje|os] .g1-4AIN pajoday "¢ ajqel

Tuberculosis drug resistance in Canada — 1998




"dINY PUE HN] 1589] 1e O] SoUelsisal se paulap S| g 1A »

Z'l Ll gLl g9l 0°001 ezl lejo)
A £ 1T 8e vzl 9/l umouwun
00 0 Z0 £ ee Ly 9661-1861
70 5 ze op 5.2 zZ6¢€ 0861-1961
A z ze op £z LLE 0961-Lv61
50 L 61 Iz 0€T Pké> ov6L-lz6l
00 0 90 8 oLl 9l 0zZ61s
yuIg 4o Jesp
Z'l Ll gLl g9l 0°001 €zZv'l lejo)
A 3 ze S yEl 061 umousun
L0 ol o 59 6'6€ 895 slewo
€0 ¥ Ly 85 Loy 599 slei
Xag
% "ON % "ON % "ON

1A

aoue)sisal Jo adA) Auy

s9)e|osl Jo Jaquiny

8661 — epeue) ‘yliq jo 1eak pue xas Aq asuelsisai Bnip gl payoday P 2|qel

Tuberculosis drug resistance in Canada — 1998



Table 5. Reported results for routine drug sensitivity testing of MTB

isolates to first-line antituberculosis drugs, Alberta 1998

Total Percentage of total isolates
reported (%)

for INH, RMP, EMB, SM and PZA 119 100.0
Isolates sensitive 107 89.9
Isolates resistant to one or more drugs 12 10.1
Monoresistance 9 7.6
INH 4 3.4
SM 5 4.2
MDR-TB* 1 0.8
INH, RMP, SM, EMB & PZA 1 0.8
Other Patterns 2 1.7
INH & SM 1 0.8
INH, SM & PZA 1 0.8

* MDR-TB is defined as resistance to at least INH and RMP.

Table 6. Reported results for routine drug sensitivity testing of MTB

isolates to first-line antituberculosis drugs,
British Columbia 1998

Total Percentage of total isolates
reported (%)
for INH, RMP, EME and S i oo
Isolates sensitive 177 90.3
Isolates resistant to one or more drugs 19 9.7
Monoresistance 12 6.1
INH 11 5.6
SM 1 0.5
MDR-TB** 1 0.5
INH, RMP, SM & EMB 1 0.5
Other Patterns 6 3.1
INH & EMB 1 0.5
INH & SM 5 2.6
* Routine testing for PZA not conducted in British Columbia.
** MDR-TB is defined as resistance to at least INH and RMP.
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Table 7. Reported results for routine drug sensitivity testing of MTB isolates

to first-line antituberculosis drugs, Manitoba 1998

Total Percentage of total isolates
reported (%)

for INH:, RMP, EMB. Wt and PZA 106 100.0
Isolates sensitive 98 92.5
Isolates resistant to one or more drugs 8 7.5
Monoresistance 4 3.8
INH 2 1.9

SM 2 1.9
MDR-TB* 2 1.9
INH, RMP & EMB 1 0.95

INH, RMP, EMB, SM & PZA 1 0.95
Other Patterns 2 1.9
INH & SM 2 1.9

* MDR-TB is defined as resistance to at least INH and RMP.

Table 8. Reported results for routine drug sensitivity testing of MTB isolates

to first-line antituberculosis drugs, New Brunswick 1998

Total Percentage of total isolates
reported (%)
AT 10
Isolates sensitive 9 90.0
Isolates resistant to one or more drugs 1 10.0
Monoresistance 1 10.0
INH 1 10.0

Table 9. Reported results for routine drug sensitivity testing of MTB isolates to

first-line antituberculosis drugs, Newfoundland 1998

Percentage of total isolates
Total

e reported (%)

Total number of isolates tested 8 100.0

for INH, RMP, EMB, SM and PZA ’

Isolates sensitive 8 100.0

Tuberculosis drug resistance in Canada — 1998 9



Table 10. Reported results for routine drug sensitivity testing of MTB isolates to

first-line antituberculosis drugs, Northwest Territories 1998

Percentage of total isolates
Total

ota reported (%)

Total number of isolates tested

for INH, RMP, EMB, SM and PZA 2y 100.0

Table 11. Reported results for routine drug sensitivity testing of MTB isolates

to first-line antituberculosis drugs, Nova Scotia 1998

Total Percentage of total isolates
reported (%)
e o s e 10
Isolates sensitive 9 90.0
Isolates resistant to one or more drugs 1 10.0
Monoresistance 1 10.0
INH 1 10.0
* Routine testing for SM not conducted in Nova Scotia.

Table 12. Reported results for routine drug sensitivity testing of MTB isolates

to first-line antituberculosis drugs, Ontario 1998

Total Percentage of total isolates
reported (%)

for INH:. RMP, EMB, S and PZA 632 100.0
Isolates sensitive 540 85.4
Isolates resistant to one or more drugs 92 14.6
Monoresistance 55 8.7
INH 34 54
EMB 4 0.6
SM 11 1.7
PZA 6 0.9
MDR-TB* 11 1.7
INH & RMP 2 0.3
INH, RMP & SM 1 0.2
INH, RMP, SM & EMB 2 0.3
INH, RMP, EMB, SM & PZA 6 0.9
Other Patterns 26 4.1
INH & EMB 2 0.3
INH & SM 20 3.2
INH, SM & PZA 2 0.3
INH, SM & EMB 2 0.3

* MDR-TB is defined as resistance to at least INH and RMP.

10 Tuberculosis drug resistance in Canada — 1998



Table 13. Reported results for routine drug sensitivity testing of MTB isolates to

first-line antituberculosis drugs, Prince Edward Island 1998

Total Percentage of total isolates
reported (%)
Total number of isolates tested 1 100.0
for INH, RMP, EMB and PZA* '
Isolates sensitive 1 100.0
* Routine testing for SM not conducted in Prince Edward Island.

Table 14. Reported results for routine drug sensitivity testing of MTB isolates

to first-line antituberculosis drugs, Québec 1998

Total Percentage of total isolates
reported (%)
for INH. RMP, EMB. M and PZA 254 1000
Isolates sensitive 231 87.5
Isolates resistant to one or more drugs 33 125
Monoresistance 28 10.6
INH 9 3.4
SM 13 4.9
PZA 6 2.3
MDR-TB* 2 0.8
INH, RMP & EMB 1 0.4
INH, RMP & SM 1 0.4
Other Patterns 3 11
INH & SM 2 0.8
INH & PZA 1 0.4
* MDR-TB is defined as resistance to at least INH and RMP.

Table 15. Reported results for routine drug sensitivity testing of MTB isolates to

first-line antituberculosis drugs, Saskatchewan 1998

Total Percentage of total isolates
reported (%)
e i
Isolates sensitive 47 95.9
Isolates resistant to one or more drugs 2 4.1
Monoresistance 1 2.0
INH 1 2.0
MDR-TB** 0 0.0
Other Patterns 1 2.0
INH & SM 1 2.0
* Routine testing for PZA not conducted in Saskatchewan.
** MDR-TB is defined as resistance to at least INH and RMP.

Tuberculosis drug resistance in Canada — 1998 11



Table 16. Reported results for routine drug sensitivity testing of MTB isolates to

first-line antituberculosis drugs, Yukon Territory 1998

Total Percentage of total isolates
reported (%)
Total number of isolates tested 1 100.0
for INH, RMP, EMB and SM* ’
Isolates sensitive 1 100.0
* Routine testing for PZA not conducted in Yukon Territory.

12 Tuberculosis drug resistance in Canada — 1998



»LIMITATIONS

Because SM and PZA are not part of the first-line drugs routinely tested in some
provinces and territories, there were some limitations in presenting standard results for all
of Canada. The full date of birth for individual patients was not available and so the year of
birth was used as a proxy to look at the profile of drug resistance by age. More
epidemiologic information is needed on the cases from which the isolates were submitted
in order to critically examine drug resistance patterns in Canada. Future collaboration is
needed to link the epidemiological data to the laboratory data in order to guide
appropriate public health interventions.

Tuberculosis drug resistance in Canada — 1998
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»Appendix 1

Participating Laboratories of the Canadian Tuberculosis Laboratory

Technical Network (CTLTN)

Alberta
(Alberta and Northwest Territories)

Mycobacteriology, Provincial Laboratory of Public
Health / UAH, Microbiology and Public Health,
Edmonton

British Columbia
(British Columbia and Yukon Territory)

Mycobacteriology, Provincial Laboratory, B.C.
Centre for Disease Control Society, Vancouver

Manitoba

Clinical Microbiology, Health Sciences Centre,
Winnipeg

Newfoundland

Newfoundland Public Health Laboratory, L.A
Miller Centre for Health Services, St. John’s

Nova Scotia
(Nova Scotia and Prince Edward Island)

Pathology and Laboratory Medicine, Queen
Elizabeth 1l Health Sciences Centre, Halifax

Ontario Laboratories Branch, Ontario Minister of Health,
Toronto
Québec Mycobactériologie, Laboratoire de santé publique

(Québec, New Brunswick and Northwest
Territories)

du Québec, Ste-Anne-de-Bellevue

Saskatchewan North  TB Laboratory, Clinical Microbiology,
Royal University Hospital, Saskatoon
South  Microbiology, Saskatchewan Health,
H.E. Roberston Laboratory, Regina
14 Tuberculosis drug resistance in Canada — 1998



»Appendix 2
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