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¾In individuals, suppressing HIV viral 
load reduces perinatal and may 
reduce sexual transmission

¾At the population level, it is unclear if 
reductions in the community viral load 
reduces new HIV infections
ωCohort and mathematical modeling data are supportive

Quinn 2005 , Gray 2001,  Wawer 2005, Garcia 1999, Cooper 2002, Reynolds CROI 2009 52a; Sullivan 52bLB; 
Sullivan IAS Capetown WEAC101, Lima 2008, Wood 2009, Granich 2009, Sorensen #F8-1 2009 NHPC, 
Charleboiset al #996 CROI 2010



¾Population-based measure of a 
ŎƻƳƳǳƴƛǘȅΩǎ ǾƛǊŀƭ ōǳǊŘŜƴ
¾Potential biologic indicator of the 

effectiveness of:
ωAntiretroviral treatment
ωHIV prevention 

Hypothesis:wŜŘǳŎǘƛƻƴǎ ƛƴ {CΩǎ /±[ ǿƻǳƭŘ ōŜ 
associated with fewer HIV infections



Parameters 2004 (%) 2008(%)

Among MSM, HIV Testin Last 12 mos. 65 71

Among MSM, HIV Testin Past 6 mos. 41 53

HIV-Positive People Unaware  of Status24 15.1-20

Engagedin Care 71 78

ART Coverage (PWA) 74 (2005) 90

Virologic Suppression 52 (2005) 72



¾¦ǎŜŘ {ŀƴ CǊŀƴŎƛǎŎƻΩǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ IL±κ!L5{ 
surveillance system

¾Calculated two measures of CVL
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¾Annual numbers of newly diagnosed and reported 
HIV cases
ω2004-2008

¾HIV Incidence as calculated by CDC stratified 
extrapolation w/ multiple imputation method
ω2006-2008

¾Percent of Population with Virologic Suppression
ω2004-2008 

ω 75 copies/mL

Karonet al Stat Med 2008, Hall et al JAMA 2008



¾Calculated Total and Mean CVL 2005-2008
¾Poisson Models to evaluate relationship between 

annual total and mean CVL with:
¶New HIV diagnoses
¶Virologic Suppression
¶CDC Population-Based incidence point estimates (initially reported in 

abstract)
¾Meta-regression to assess relationship between annual 

total and mean CVL with:
¶CDC Population-Based Incidence estimates accounting for 

imprecision/confidence intervals

¾Multiple imputation of missing VLs N=4,312/16,824 
(25.6%)Ą10 datasets were then analyzed using SAS 
Proc MIAnalyze



Overall N (%) Mean CVL*

San Francisco 12,512 (100) 23,348

*(p<0.001 by Kruskal-Wallis test) in mean CVL by treatment history, race/ethnicity, age, 
gender, HIV transmission risk category, insurance status, and clinical status.

Sub-groups N (%) Mean CVL*

African-American 1825 (15) 26,404

Women 786 (6) 27,614

Transgender 291 (2) 64,160

IDU 1011 (8) 33,245

MSM-IDU 1791 (14) 36,261

Not on treatment 2924 (23) 40,056

Not engaged in care 4637 (37) 36,992
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¾Surveillance Registry
ωMultiple imputation addressed missing 25.6%

ωExcluded undiagnosed (estimated 15.1-20.0%)
ωExcluded diagnosed but not reported (estimated 5%)
ωExcluded some acutely infected individuals

¾Ecologic Fallacy
ωHIV diagnoses decreased as HIV testing  rates, as well as 

frequency of testing increased
ωHIV diagnoses decreased during a period when there 

was a reduction in the number of people unaware of dx



¾In the past 5 years in San Francisco, testing 
rates and ART coverage increased and this was 
accompanied by a significant reduction in 
community viral load  

¾Reductions in CVL were significantly associated 
with a reduction in newly diagnosed and 
reported HIV cases

¾HIV incidence is too early to call



¾CVL temporally upstream of new HIV infectionsĄ
may be a useful indicator for health depts. of 
overall success of treatment and prevention 
interventions

¾Outcome Evaluation 
ωά!w¢ ŀǎ tǊŜǾŜƴǘƛƻƴέ

¾Resource Allocation and Planning
ωTarget resources to communities at greatest risk

¾As we continue to increase HIV testing, linkage 
to/engagement in care, uptake of ART/support for 
adherenceĄ further CVL reductions and 
hopefully reduced HIV incidence in San Francisco


