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Francis J. Curry: Selected 
publications, 1962-1973 

• Tuberculin skin testing in San Francisco schools 
• Tuberculin skin testing in San Francisco schools as an instrument of tuberculosis 

case finding. A five year study 
• Study of irregular discharge tb patients at San Francisco General Hospital 
• District clinics for outpatient treatment of tuberculous problem patients 
• Tuberculin skin testing in San Francisco schools, 1956-1966: an epidemiologic 

analysis 
• Prophylactic effect of isoniazid in young tuberculin reactors. 
• A new approach for improving attendance at tuberculosis clinics 
• Neighborhood clinics for more effective outpatient treatment of tuberculosis 
• Tuberculosis prophylaxis 
• Tuberculin skin testing of children as an effective tool in tuberculosis casefinding. 
• The effect of acceptable and adequate outpatient treatment on the length of 

hospitalization and on readmission for relapse or reactivation of pulmonary 
tuberculosis. 



Comstock GW. Public Health 
Reports 79: 1964; 1045-56 



Community Research in 
Tuberculosis  

Principles From Muscogee County 
 Combining effective tuberculosis control 

and a basic epidemiologic study 
 Broad coverage, standardized procedures, 

quantitative independent measurements 
 Based on entire population of county 
 Integration of service and research 
 One study to complement and reinforce 

findings from another 
 



Differences between Muscogee 
and San Francisco Counties : 



Genotyping as an epidemiologic tool: 
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Molecular Epidemiology of TB 

 Uses a “stable” biomarker to track the organism through a 
population. 

 Requires inclusion of a high proportion of cases and a 
reasonably “stable” population. 

 Assumes that there is an epidemiological link between 
cases from whom the “same” organism (same pattern 
RFLP/DNA fingerprint) is isolated. (clustering) 

 Assumes progression to disease within the time period 
between an index case and a “secondary” case.  

 Cases without matching isolates (unique) assumed to result 
from activation of latent infection. 

 Best interpreted in context of good epidemiological data 
 



Molecular epidemiology of TB in  
San Francisco 

 Outbreaks 
 “Community epidemiology” 
 Specific populations 

 Foreign-born (X2) 
 Homeless 
 Contacts 

 Features of the disease 
 Smear negative cases 
 Extra-pulmonary disease 

 Features of the organism 
 Drug resistance 
 Lineage/sub-lineage 

 
 
 



Assessing an outbreak 
 



An Outbreak of TB With Accelerated 
Progression Among Persons 

Infected With HIV 
 

Index case 

secondary  
cases 

 = TB diagnosis 

found by  
contact  

investigation 

Daley CL, et al. NEJM. 1992;326: 231 

* * 
* 
* 
* * * 



An Outbreak of TB With Accelerated Progression 
Among Persons Infected With HIV 

Daley CL, et al. NEJM. 1992;326: 231 

 



A broader look at the 
community epidemiology 

 



The Epidemiology of Tuberculosis in San 
Francisco: A Population-Based Study Using 

Conventional and Molecular Methods.  

Small PM, et al NEJM.1994; 330: 1137 



Specific populations: Foreign-born 

 



 
Differences in Contributing Factors 

to TB Incidence in U.S.-born and 
Foreign-born Persons  

    

Chin DP, et al. AJRCCM. 1998; 158:1797 

     Conclusions: 



Specific populations: Homeless 



Specific populations: Contacts 

 



Disease features: smear-
negative cases 

 



Disease features: extrapulmonary 

 



Secondary Case Rate Ratio 

       nS  L(X)/ NU+I  L(X) 

        SCRR =  ______________ 
                         nS L(Y+Z)/ (NU+I (Y+Z) 
 
Where: 
 nS L(X) = no. of secondary (clustered) cases for lineage X;  
 ns L (Y+Z) = no. of secondary (clustered) cases for lineages Y+Z; 
 NU+I (X) =  total number of unique+index cases for lineage X; 
 NU+I L Y+Z) = total number of unique+index cases for lineages 

Y+Z 



Features of the organism: 
Lineage 

 



Secondary Case Rate Ratio by 
Lineage and Race/ethnicity 



Lineage-specific Prevalence and 
Transmission of M.Tuberculosis 

A collaboration with  
 CDC TBESC Task order 2 

 CDC PI: Mary Reichler 
 TBESC PI: Tim Sterling 

 UCSF  
 PI: Phil Hopewell (Midori Kato-Maeda) 

 Health departments: Arkansas, New York, 
Tennessee, Maryland, Georgia, New 
Jersey, San Francisco 



Features of the organism:  
drug resistance 

 
 
 
 
 



Secondary Case Rate Ratio: Effect of 
Resistance Pattern and HIV 
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Drug Resistance Pattern

Burgos M, et al. JID. 2003; 188:1878-84 

Drug Resistance Pattern and HIV Status  
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Effect of Drug Resistance on 
Transmissibility and Pathogenicity 

of Mycobacterium tuberculosis 
 CDC-TBESC Task Order 8 
 CDC PI: Patrick Moonan 
 TBESC PIs: Jenny Flood, California DHS 

                     Ed Graviss, Methodist Hospital  
                     Research Institute, Houston, TX. 

 CDC- Universal Genotyping program 
 California DHS TB Branch and Mycobacterial 

Diseases Laboratory: Jenny Flood, Ed 
Desmond 

 
 



Lineage/Sub lineage 
determination/differences 

 



Specific populations: foreign-
born (are not all the same) 

 



Case rates: US-born/foreign-
born: San Francisco 1991-2010 

 



Community-Based Molecular Epidemiology 
of TB in San Francisco: 1991-2010 

  
Total cases- 4,058 

Pulmonary 
3288 (81%) Extra-pulmonary 770 (19%) 

culture positive 
2780 (85%) 

culture positive  
498 (65%) 

Total culture positive  
3278 (81%) 

IS6110/PGRS genotyping 
 2973 (91%) 

Cluster 538 (21%) 
unique 1986 (79%) 

Lineage  
EuroAmerican      1201 (48%) 
East Asian              706 (28%) 
IndoOceanic           596 (24%)      
East African Indian  20  (1%)            
WestAfrican-1            1 (<1%) 

Chinese            583 (23%) 
Filipino born    409 (16%) 
Mexican born   272 (11%) 
US born            755 (30%) 
Others               505 (20%) 

 2524 complete data 



Twenty Years of Molecular Epidemiology 
of Tuberculosis  in San Francisco 
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Conclusions of studies reviewed 
 Targeted interventions have decreased incidence and 

disproportionately decreased clustering.  
 There is little interaction between the epidemics in US-born 

and foreign-born populations. 
 Transmission from smear-negative cases is less but still 

important compared with smear positive cases. 
 An important % of contacts have disease as the result of 

infection from sources other than the index case. 
 Pleural tuberculosis is likely a result of recent infection. 
 There may be specific adaptation of pathogens to 

race/ethnic groups. 
 Mutations that result in nonfunctional kat G cause a 

reduction in pathogenicity of M. tb. 
 Foreign-born populations are not epidemiologically the 

same. 
 



Thanks for your attention 
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