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My Turning Points

• 1992 Missed the first ART adherence study for over 10 years
• 1995 Back to basics
• 1996 Hope and fear
• 2000 95% or else
• 2003 More than one flavor of resistance
• 2004 Doom and gloom 
• 2008 Letting go of 95% 
• 2008-2102 Dynamics and patterns matter
• 2000-2008 Remembering what we forgot
• 2009 Adherence is more than pill taking
• 2000-2013 Interventions work – but for whom and how long?
• 2008 Behavioral detection of treatment failure
• 2010 Doing it in real time
• 2012 Adherence to prevention
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I”In sum, a well designed study and important contribution to the field 
of nosocomial transmission of TB, but I strongly recommend that the 

author find an editor whose first language is English.” 
Anonymous reviewer



“He or she is right. Your prose is tortured. Let’s 
start with a simple sentence and progress toward 

a comprehensible paragraph.”
Andrew Moss, PhD



My Turning Points

• 1992 Missed the first ART adherence study for over 10 years
• 1995 Back to basics
• 1996 Hope and fear
• 2000 95% or else
• 2003 More than one flavor of resistance
• 2004 Doom and gloom 
• 2008 Letting go of 95% 
• 2008-2102 Dynamics and patterns matter
• 2000-2008 Remembering what we forgot
• 2009 Adherence is more than pill taking
• 2000-2013 Interventions work – but for whom and how long?
• 2008 Behavioral detection of treatment failure
• 2010 Doing it in real time
• 2012 Adherence to prevention



Hope



Fear



Patient Compliance and Drug Failure in Protease Inhibitor Monotherapy
Geertrui F. Vanhove, MD, PhD; Jonathan M. Schapiro, MD; Mark A. Winters, 

MSc; Thomas C. Merigan, MD; Terrence F. Blaschke, MD
JAMA. 1996;276(24):1955-1956. 
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1999: Adherence and Viral Suppression



2000: Objectives Measures Cement the Relationship
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Resistance is Complicated
Bangsberg DR, Kroetz DL, Deeks SG. Adherence-resistance relationships to
combination HIV antiretroviral therapy. Curr HIV/AIDS Rep. 2007 May;4(2):65-72.
Review. PubMed PMID: 17547827.

Bangsberg DR, Acosta EP, Gupta R, Guzman D, Riley ED, Harrigan PR, Parkin N,
Deeks SG. Adherence-resistance relationships for protease and non-nucleoside
reverse transcriptase inhibitors explained by virological fitness. AIDS. 2006 Jan
9;20(2):223-31. PubMed PMID: 16511415.

Bangsberg DR, Porco TC, Kagay C, Charlebois ED, Deeks SG, Guzman D, Clark R,
Moss A. Modeling the HIV protease inhibitor adherence-resistance curve by use of 
empirically derived estimates. J Infect Dis. 2004 Jul 1;190(1):162-5. Epub 2004
Jun 9. PubMed PMID: 15195256.

Bangsberg DR, Moss AR, Deeks SG. Paradoxes of adherence and drug resistance to
HIV antiretroviral therapy. J Antimicrob Chemother. 2004 May;53(5):696-9. Epub
2004 Mar 24. Review. PubMed PMID: 15044425.

Bangsberg DR, Charlebois ED, Grant RM, Holodniy M, Deeks SG, Perry S, Conroy
KN, Clark R, Guzman D, Zolopa A, Moss A. High levels of adherence do not prevent 
accumulation of HIV drug resistance mutations. AIDS. 2003 Sep 5;17(13):1925-32.
PubMed PMID: 12960825.

Bangsberg DR, Hecht FM, Charlebois ED, Zolopa AR, Holodniy M, Sheiner L,
Bamberger JD, Chesney MA, Moss A. Adherence to protease inhibitors, HIV-1 viral
load, and development of drug resistance in an indigent population. AIDS. 2000
Mar 10;14(4):357-66. PubMed PMID: 10770537.
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Antiretroviral therapy in Africa
Warren Stevens, Steve Kaye, Tumani Corrah
BMJ 2004;328:280-282

[In sub-Saharan Africa]….the potential short term gains from 
reducing individual morbidity and mortality may be far 
outweighed by the potential for the long term spread of drug 
resistance…. In Africa, a higher proportion of patients are likely 
to fall into the category of potential poor adherers unless 
resource intensive adherence programmes are available.
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Letting go of “The 95% rule”
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Dynamic Adherence-VL Relationships



Patterns Matter



My Turning Points

• 1992 Missed the first ART adherence study for over 10 years
• 1995 Back to basics
• 1996 Hope and fear
• 1999-2000 The 95% rule
• 2003 More than one flavor of resistance
• 2004 Doom and gloom 
• 2008 Letting go of 95% rule
• 2007-2012  Dynamic adherence-VL and patterns matter
• 2000-2008 Remembering what we forgot
• 2009 Adherence is more than pill taking
• 2000-2013 Interventions work – but for whom and how long?
• 2008 Behavioral detection of treatment failure
• 2010 Doing it in real time
• 2012 Adherence to prevention



Remembering What We Forgot



Remembering What We Forgot



My Turning Points

• 1992 Missed the first ART adherence study for 10 years
• 1995 Back to basics
• 1996 Hope and fear
• 2000 The 95% rule
• 2003 More than one flavor of resistance
• 2004 Doom and gloom 
• 2008 Letting go of 95% rule
• 2007-2012 Adherence-VL is dynamic and patterns matter
• 2000-2008 Remembering what we forgot
• 2007-2011 Adherence is more than pill taking
• 2000-2013 Interventions work – but for whom and how long?
• 2008 Behavioral detection of treatment failure
• 2010 Doing it in real time
• 2012 Adherence to prevention



Adherence is More than Pill Taking
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Hasan Baryahikiwa “The Ascertainer”
Employed by Elvin Geng in Mbarara Uganda



Sampling Based Approach

• Not all loss is bad (Geng, Plos One 2011)
• Disengagement is overestimated (Geng, Plos One 

2011)
• Mortality is underestimated (Geng Jama 2008
• Death between appts more common than death after 

missed appts (Geng, JAIDS 2010; Geng AJE 2012) 
• Corrects mistaken risk factors (Geng, Trop Med Int

Health 2010) 
• Disengagement is erosion of a social bond between 

patient and clinic in face of structural barriers (Ware 
PLoS Med 2013)
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Adherence Interventions Work

1



Slide 50

1 READ summary to quote several interventions
David Bangsberg, 5/20/2013



Adherence Interventions Can Be Delivered by Telephone
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Adherence Behavior to Diagnose Treatment Failure 
data
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Real-time Adherence Monitoring
Haberer et al AIDS and Behavior 2010

Wisepill Adherence Monitor
www.wisepill.com
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PrEP Adherence
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What’s Love Got to Do With It?

Courtesy of Fran Priddy IAVI



Conclusions
• How will we keep up w/o Rob’s listserve?  
• Strong and data-less opinions  about 

marginalized groups are low hanging fruit.
• Are we measuring the right thing in the 

right way at the right time?
• Invest hundreds of thousands of dollars to 

understand whether people will take a drug 
and in what context before spending 
hundreds of millions of dollars to test 
efficacy.
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Conclusions
• How will we keep up w/o Rob’s listserve?  
• Strong and data-less opinions  about 

marginalized groups are low hanging fruit.
• Are we measuring the right thing in the 

right way at the right time?
• We should not Invest hundreds of millions 

of dollars to test drug efficacy before
investing hundreds of thousands of dollars 
to understand whether people will take it.
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