
Table 1.  Drug Resistance Patterns in Tuberculosis Cases, California, 1999-2008
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

     No. %        No. %        No. %        No. %        No. %        No. %        No. %        No. %        No. %        No. %
Isoniazid (INH) tested 2,680 2,519 2,574 2,384 2,443 2,291 2,251 2,215 2,153 2,107
     INH resistant 286 10.7 259 10.3 233 9.1 257 10.8 245 10.0 256 11.2 223 9.9 215 9.7 236 11.0 221 10.5
     INH mono-resistant 222 8.3 200 7.9 184 7.1 189 7.9 193 7.9 194 8.5 175 7.8 153 6.9 182 8.5 174 8.3

Rifampin (RIF) tested 2,679 2,520 2,574 2,384 2,446 2,290 2,252 2,215 2,155 2,106
     RIF resistant 42 1.6 47 1.9 39 1.5 46 1.9 41 1.7 48 2.1 41 1.8 38 1.7 31 1.4 37 1.8
     RIF mono-resistant 3 0.1 10 0.4 7 0.3 5 0.2 7 0.3 8 0.3 4 0.2 4 0.2 2 0.1 4 0.2

Pyrazinamide (PZA) tested 2,330 2,239 2,318 2,258 2,386 2,245 2,216 2,164 2,126 2,072
     PZA resistant 81 3.5 86 3.8 80 3.5 115 5.1 102 4.3 97 4.3 119 5.4 113 5.2 98 4.6 111 5.4
     PZA mono-resistant 59 2.5 62 2.8 65 2.8 81 3.6 80 3.4 76 3.4 94 4.2 83 3.8 69 3.2 90 4.3

Ethambutol (EMB) tested 2,671 2,514 2,563 2,378 2,438 2,286 2,244 2,213 2,153 2,100
     EMB resistant 55 2.1 62 2.5 50 2.0 55 2.3 35 1.4 38 1.7 29 1.3 39 1.8 21 1.0 26 1.2
     EMB mono-resistant 15 0.6 20 0.8 22 0.9 13 0.5 7 0.3 4 0.2 4 0.2 3 0.1 3 0.1 1 0.0

INH and RIF tested 2,678 2,518 2,573 2,383 2,442 2,290 2,249 2,214 2,152 2,106
     Initial  INH/RIF resistance* 39 1.5 34 1.4 31 1.2 41 1.7 33 1.4 39 1.7 36 1.6 34 1.5 28 1.3 31 1.5
    Total INH/RIF resistance** 42 1.6 35 1.4 38 1.5 43 1.8 34 1.4 41 1.8 36 1.6 36 1.6 - - - -

One or more first-line drugs tested† 2,681 2,521 2,576 2,385 2,447 2,292 2,254 2,216 2,156 2,107
     Any first-line drug resistance 363 13.5 354 14.0 328 12.7 356 14.9 340 13.9 346 15.1 326 14.5 305 13.8 311 14.4 318 15.1

Two or more first-line drugs tested 2,681 2,521 2,575 2,384 2,445 2,291 2,254 2,216 2,156 2,107
     Poly-drug resistance (other than 25 0.9 28 1.1 19 0.7 27 1.1 20 0.8 25 1.1 13 0.6 28 1.3 27 1.3 18 0.9

     INH/RIF)††

* Resistance to INH and RIF reported on RVCT Initial Drug Susceptibility Report (Follow-up 1).
** Resistance to INH and RIF reported on RVCT Initial Drug Susceptiblity Report (Follow-up 1) and/or the RVCT Case Completion Report (Follow-up 2).  Total reports of MDR cases which include
   Follow-up 2 results are not yet available for 2007 and 2008. 
† First-line drugs include isoniazid, rifampin, pyrazinamide, and ethambutol.
†† Resistant to two or more first-line drugs, other than INH and RIF together or in combination with other first-line drugs.



 Table 2. Tuberculosis Cases by Drug Resistance Pattern* and Country of Origin, California, 2004-2008

Culture First-line Drug Any Isoniazid Mono-pyrazinamide Multidrug-resistance*** Other Polydrug-
Total Positive Susceptibility Testing** Resistance Resistance (MDR) resistance†

Country/Region Cases Cases          No.         %         No.        %           No.        %           No.            %         No.         %

All Countries 14,025 11,142 10,737 96.4 1,143 10.6 401 3.7 168 1.6 420 3.9

United States 3,250 2,307 2,194 95.1 124 5.7 101 4.6 12 0.5 42 1.9

Mexico 3,346 2,667 2,564 96.1 231 9.0 243 9.5 27 1.1 81 3.2
Philippines 2,174 1,810 1,757 97.1 286 16.3 6 0.3 32 1.8 89 5.1
Vietnam 1,269 1,092 1,057 96.8 182 17.2 10 0.9 18 1.7 101 9.6
China 695 582 561 96.4 56 10.0 2 0.4 16 2.9 14 2.5
Central America 638 520 508 97.7 49 9.6 10 2.0 8 1.6 20 3.9
India 533 435 419 96.3 42 10.0 3 0.7 8 1.9 17 4.1
South Korea 360 318 312 98.1 44 14.1 2 0.6 6 1.9 14 4.5
Kampuchea (Cambodia) 193 151 141 93.4 16 11.3 5 3.5 5 3.5 4 2.8
Laos 168 146 139 95.2 32 23.0 1 0.7 16 11.5 5 3.6
Peru 127 106 105 99.1 7 6.7 2 1.9 3 2.9 3 2.9
Thailand 103 70 67 95.7 12 17.9 2 3.0 4 6.0 4 6.0
Former Soviet Republics 99 80 76 95.0 8 10.5 1 1.3 4 5.3 4 5.3
Ethiopia 95 79 79 100.0 5 6.3 0 0.0 2 2.5 3 3.8
Taiwan 94 83 81 97.6 5 6.2 1 1.2 0 0.0 3 3.7
Burma 74 64 63 98.4 8 12.7 0 0.0 2 3.2 6 9.5
Indonesia 66 62 61 98.4 4 6.6 3 4.9 1 1.6 1 1.6
Iran 59 47 45 95.7 2 4.4 0 0.0 0 0.0 1 2.2
Pakistan 52 41 37 90.2 3 8.1 0 0.0 0 0.0 2 5.4
Afghanistan 39 32 31 96.9 3 9.7 0 0.0 1 3.2 1 3.2
Japan 39 36 35 97.2 1 2.9 1 2.9 0 0.0 0 0.0

Other Countries 552 414 405 97.8 23 5.7 8 2.0 3 0.7 5 1.2

* Drug resistance reported on the Report of Verified Case of Tuberculosis, Initial Drug Susceptibility Report (RVCT, Follow-up 1),
to the Center for Infectious Diseases, California Department of Public Health, as of 7/01/09.
** Drug susceptibility test results reported for isoniazid, rifampin, ethambutol, and pyrazimide.
*** Resistant to at least isoniazid and rifampin.
† Resistant to two or more first-line drugs, excluding isoniazid and rifampin in combination.



Table 3. Initial Drug Resistance* among Tuberculosis Cases with a History of Prior TB, California, 2004-2008
Culture First-line Drug Any Isoniazid Mono-pyrazinamide Multidrug-resistance*** Other Polydrug-

Cases with Positive Susceptibility Testing ** Resistance Resistance (MDR) resistance†

Country/Region Prior TB Cases               No.             %           No.           %            No.          %              No.             %          No.           %
All Countries 851 666 641 96.2 124 19.3 13 2.0 48 7.5 33 5.1

United States 132 100 97 97.0 7 7.2 2 2.1 2 2.1 2 2.1

Mexico 149 115 112 97.4 16 14.3 8 7.1 8 7.1 2 1.8
Philippines 143 108 102 94.4 23 22.5 0 0.0 8 7.8 10 9.8
China 100 87 84 96.6 18 21.4 0 0.0 6 7.1 3 3.6
Vietnam 100 80 78 97.5 18 23.1 1 1.3 6 7.7 7 9.0
South Korea 52 44 43 97.7 14 32.6 0 0.0 2 4.7 3 7.0
India 28 19 19 100.0 5 26.3 0 0.0 3 15.8 2 10.5
Central America 23 18 17 94.4 4 23.5 0 0.0 1 5.9 2 11.8
Kampuchea (Cambodia) 16 12 12 100.0 3 25.0 1 8.3 2 16.7 1 8.3
Laos 15 13 12 92.3 6 50.0 0 0.0 4 33.3 0 0.0
Former Soviet Republics 15 12 10 83.3 3 30.0 0 0.0 3 30.0 0 0.0
Ethiopia 10 8 8 100.0 1 12.5 0 0.0 1 12.5 0 0.0
Burma 6 4 4 100.0 2 50.0 0 0.0 1 25.0 0 0.0
Japan 6 5 4 80.0 1 25.0 0 0.0 0 0.0 0 0.0
Peru 6 5 4 80.0 1 25.0 1 25.0 1 25.0 0 0.0
Thailand 6 3 2 66.7 0 0.0 0 0.0 0 0.0 0 0.0
Taiwan 5 5 5 100.0 0 0.0 0 0.0 0 0.0 0 0.0
Indonesia 4 3 3 100.0 0 0.0 0 0.0 0 0.0 0 0.0
Iran 3 1 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0
Pakistan 3 2 2 100.0 0 0.0 0 0.0 0 0.0 0 0.0

Other Countries 29 22 22 100.0 2 9.1 0 0.0 0 0.0 1 4.5

* Drug resistance reported on the Report of Verified Case of Tuberculosis, Initial Drug Susceptibility Report (RVCT, Follow-up 1),
to the Center for Infectious Diseases, California Department of Public Health, as of 7/01/09.
** Drug susceptibility test results reported for isoniazid, rifampin, ethambutol, and pyrazimide.
*** Resistant to at least isoniazid and rifampin.
† Resistant to two or more first-line drugs, excluding isoniazid and rifampin in combination.



Table 4. Initial Drug Resistance* among Foreign-born Tuberculosis Cases Diagnosed within One Year of Entry to United States, by Country of Origin, 
California, 2004-2008

Cases Culture First-line Any Isoniazid Mono-pyrazinamide Multidrug-resistance*** Other Polydrug-
Diagnosed Positive Susceptibility Testing Resistance** Resistance (MDR) resistance†

Country/Region within 1 year Cases            No.             %         No.            %          No.            %             No.             %        No.            %

All Countries 1,901 1,447 1,401 96.8 208 14.8 42 3.0 53 3.8 67 4.8

Philippines 484 350 336 96.0 61 18.2 1 0.3 10 3.0 16 4.8
Mexico 471 367 356 97.0 39 11.0 31 8.7 8 2.2 5 1.4
Vietnam 271 220 214 97.3 37 17.3 2 0.9 7 3.3 21 9.8
India 127 99 93 93.9 13 14.0 1 1.1 4 4.3 8 8.6
China 110 89 87 97.8 15 17.2 0 0.0 8 9.2 2 2.3
Central America 105 84 82 97.6 6 7.3 2 2.4 0 0.0 5 6.1
Thailand 33 14 13 92.9 5 38.5 1 7.7 3 23.1 2 15.4
South Korea 31 31 31 100.0 5 16.1 0 0.0 0 0.0 1 3.2
Ethiopia 30 25 25 100.0 2 8.0 0 0.0 1 4.0 1 4.0
Former Soviet Republics 26 14 14 100.0 3 21.4 0 0.0 1 7.1 3 21.4
Kampuchea (Cambodia) 25 15 13 86.7 3 23.1 3 23.1 2 15.4 0 0.0
Peru 22 19 18 94.7 2 11.1 0 0.0 2 11.1 0 0.0
Burma 19 17 17 100.0 3 17.6 0 0.0 0 0.0 2 11.8
Indonesia 13 13 13 100.0 2 15.4 0 0.0 1 7.7 1 7.7
Laos 10 7 6 85.7 4 66.7 0 0.0 4 66.7 0 0.0
Pakistan 10 6 6 100.0 0 0.0 0 0.0 0 0.0 0 0.0
Taiwan 9 7 7 100.0 1 14.3 0 0.0 0 0.0 0 0.0
Iran 4 2 2 100.0 0 0.0 0 0.0 0 0.0 0 0.0
Afghanistan 3 2 2 100.0 1 50.0 0 0.0 1 50.0 0 0.0
Japan 1 1 1 100.0 0 0.0 0 0.0 0 0.0 0 0.0

Other Countries 97 65 65 100.0 6 9.2 1 1.5 1 1.5 0 0.0

* Drug resistance reported on the Report of Verified Case of Tuberculosis, Initial Drug Susceptibility Report (RVCT, Follow-up 1),
to the Center for Infectious Diseases, California Department of Public Health, as of 7/01/09.
** Drug susceptibility test results reported for isoniazid, rifampin, ethambutol, and pyrazimide.
*** Resistant to at least isoniazid and rifampin.
† Resistant to two or more first-line drugs, excluding isoniazid and rifampin in combination.



Table 5. Tuberculosis Cases by Isoniazid and Multidrug Resistance, Reporting   
Jurisdictions in California, 2008

Cases with Cases with Cases with
Isoniazid (INH) and Resistance Resistance

Reporting Jurisdiction
Rifampin (RIF) testing to INH to INH/RIF

No. No. % No. %

California 2106 221 10.5 31 1.5

Alameda 99 14 14.1 2 2.0
Berkeley 3 0 0.0 0 0.0
Butte 3 0 0.0 0 0.0
Contra Costa 61 9 14.8 1 1.6
El Dorado 2 0 0.0 0 0.0
Fresno 54 9 16.7 3 5.6
Glenn 1 0 0.0 0 0.0
Imperial 16 2 12.5 0 0.0
Kern 40 2 5.0 1 2.5
Kings 4 0 0.0 0 0.0

Lake 2 0 0.0 0 0.0
Long Beach 40 7 17.5 1 2.5
Los Angeles 614 55 9.0 7 1.1
Madera 11 0 0.0 0 0.0
Marin 4 1 25.0 0 0.0
Mendocino 3 0 0.0 0 0.0
Merced 5 0 0.0 0 0.0
Monterey 16 0 0.0 0 0.0
Napa 3 0 0.0 0 0.0
Nevada 2 0 0.0 0 0.0

Orange 187 22 11.8 2 1.1
Pasadena 3 0 0.0 0 0.0
Placer 1 0 0.0 0 0.0
Riverside 66 7 10.6 0 0.0
Sacramento 68 6 8.8 3 4.4
San Benito 1 0 0.0 0 0.0
San Bernardino 64 4 6.3 0 0.0
San Diego 226 27 11.9 3 1.3
San Francisco 93 5 5.4 1 1.1
San Joaquin 49 6 12.2 1 2.0

San Luis Obispo 1 0 0.0 0 0.0
San Mateo 52 7 13.5 2 3.8
Santa Barbara 32 3 9.4 0 0.0
Santa Clara 161 28 17.4 2 1.2
Santa Cruz 5 0 0.0 0 0.0
Shasta 2 0 0.0 0 0.0
Solano 19 3 15.8 0 0.0
Sonoma 7 0 0.0 0 0.0
Stanislaus 19 0 0.0 0 0.0
Sutter 6 0 0.0 0 0.0

Tulare 19 2 10.5 1 5.3
Ventura 35 1 2.9 0 0.0
Yolo 4 0 0.0 0 0.0
Yuba 3 1 33.3 1 33.3
Data reflect initial drug susceptibility testing results reported to the Center for Infectious Diseases, 
California Department of Public Health as of 7/01/09.
Reporting jurisdictions not listed in table had no TB cases, or no TB cases tested for INH and RIF in 2008.




