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“The indiscriminate giving of streptomycin in South Africa has resulted in 
a large number of cases with completely resistant organisms-mostly 
chronic cases who will be a permanent source of danger to others.” 
 
“The sensitivity of the patient's organisms to the drugs should be tested 
after each course.” 
 



“It is generally accepted that streptomycin, isonicotinic acid 
hydrazide (INAH) and para-aminosalicylic acid (PAS) should be 
used in the treatment of pulmonary tuberculosis” 
 
“When using combinations of these 3 drugs, it is essential to 
request regular laboratory tests for the emergence of drug 
resistance in the organisms.” 



South African Medical Journal  December 1967 

Primary resistance 
streptomycin 5.29%  
isoniazid 14.9% 

Acquired resistance 
streptomycin 21%  
isoniazid 39% 

Study Period 1962 to 1964 



Epidemiological Comments 

Editorial Comment: “ There is no doubt about the seriousness of these findings and drug 
resistance will not be overcome in the short term.”  





N = 16 (1993 to 1997) 

katG 315 (AGC to ACC) 
rpoB 531 (TCG to TTG) 
embB 306 (ATG to ATA) 

rrs 513 (CAG to CCG) 
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Beijing R220 Clone 

-15 inhA promoter mutation  



IS6110 R
FLP

................................... 1454

1555

464

86464

464

464

8686464

8686464

464

464

5008

464

464

464

5009

5021

464

464

464

5004

5005

464

00888

5006

777

5003

5012

551

1415313131313131313131313131313131313131313131313131313131313131313131

338

132

123

120

81752290325

162

214

353

287

129

185

77181

234

346

128

118

142

176

203

152

190

217

193

195

338

356

286

240

241

264

480

799

812

825

876

881

970

866

501

720

679

462

547

802

752

879

773

643

467

801

823

787

776

695

706

762

665

742

745

480

450

546

635

634

587

rpoB 516 mutation  

Atypical Beijing Clone 









XDR-TB in the Western Cape 
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XDR-TB 

Pre XDR-TB 

MDR-TB 

Dice (Opt:5.00%) (Tol 0.5%-0.5%) (H>0.0% S>0.0%) [0.0%-100.0%]

IS6110 RFLP
IS6110 RFLP
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Streicher et al unpublished data 



“XDR-TB has therefore been present in the 
Western Cape at least since 1992.” 

“Patients were predominantly HIV-uninfected 
and median survival was 10.8 months” 
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Emergence of TDR in South Africa?  

Klopper et al (accepted EID) 

July 2008 and July 2009  
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katG S315T rrs a514c inhA c-15t 

inhA g-17t 

rpoB S450L 

rpoB D435V 

embB 306 atc 

embB 306 ata 



“8.4% converted to negative sputum culture in a median of 
143 days (IQR 90-207.5 days).” 
 
“patients received an average of only 1.7 drugs considered 
“effective”.” 
 
“58.4% diagnosed with XDR-TB did not survive 1 year.” 





Summary 

1) Drug resistance has been in SA for >60 years. 
2) Spectrum of different DR Strains. 
3) Beijing genotype dominates in certain settings. 
4) Transmission drives the DR-TB epidemic. 
5) Failure to diagnose – amplification and transmission. 
6) XDR-TB is everywhere in SA. 
7)  “TDR” is evolving.  
8) Need to recognize mycobacterial pharmacogenetics. 
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