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My Turning Points

e 1992 Missed the first ART adherence study for over 10 years
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ART Adherence Publications by Year




My Turning Points

e 1992 Missed the first ART adherence study for over 10 years
e 1995 Back to basics







”In sum, a well designed study and important contribution to the field
of nosocomial transmission of TB, but | 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

N
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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
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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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Geertrui F. Vanhove, MD, PhD; Jonathan M. Schapiro, MD; Mark A. Winters,
MSc; Thomas C. Merigan, MD; Terrence F. Blaschke, MD
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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

1999-2000 The 95% rule




1999: Adherence and Viral Suppression

Astrral Therapy 4: 157-161

Percentage of adherence correlates with the risk of
protease inhibitor (PI) treatment failure in
HIV-infected patients

Jose L Casado *, Raqur! Sabrdu'_‘.'\farr:: J Percz-Elias', Antonio A-h.'!r!sl, Jesiis Oliva’,
Fernando Dronda’, Blanca Mcjia™ and Jesus Fortiin'

The value of patient-reported adherence to
antiretroviral therapy in predicting virologic
and immunologic response

Richard H. Haubrich®®, Susan J. Little?, Judith S. Currierd,
Donald N. Forthal®, Carol A. Kemper®, Gildon N. Beall’,
Debra Johnson®, Michael P. Dubé®, Jimmy Y. Hwang"’h,

J. Allen McCutchan® and the California Collaborative

Treatment Group*

Disease Progression, Adherence, and Response to Proteasc
Inhibitor Therapy for HIV Infection in an Urban Veterans
Affairs Medical Center

HKevin Muher,

'N. Klirnas, 'M. A, Fletcher, V. Cohen, $C. M. Magaia, T1. Triplet
SR, Valenzuela and Gl Dickinson

AIDS RESEARCH AND HUMAN RETROVIRUSES
Volume 15, Namber 18, 1999, pp. 1631-1638
Mary Ann Lichert, Inc.

Incidence and Predictors of Virologic Failure of Antiretroviral
Triple-Drug Therapy in a Community-Based Cohort

DANIEL PARIS, BRUNO LEDERGERBER, RAINER WEBER, JOSEF JOST, MARKUS FLEPP,
MILOS OPRAVIL, CHRISTIAN RUEF, and STEFAN ZIMMERLI



2000: Objectives Measures Cement the Relationship

Adherence to protease inhibitors, HIV-1 viral load, and
development of drug resistance in an indigent
population
David R. Bangsberg®®, Frederick M. Hecht®, Edwin D. Charlebois?,
Andrew R. Zolopa‘, Mark Holodniy‘ﬂ, Lewis Sheiner®,
Joshua D. Bamberger", Margaret A. Chesney? and Andrew Moss*

Adherence to Protease Inhibitor Therapy and Outcomes in Patients
with HIV Infection

David L Paterson, MB, BS, FRACP; Susan Swindells, MD:; Jefirey Moltw, MSW: Michelle Brester, RN; Emanuel N. Vergis. MD:
Cheryl Squier, RN; Maniyn M. Wagener, MPH: and Nina Singh, MD

MAJOR ARTICLE

Antiretroviral Therapy Adherence and Viral
Suppression in HIV-Infected Drug Users:
Comparison of Self-Report and Electronic
Monitoring

Julia H. Arasten" * Peaslope A. Demas.' Homayoon Farzadegan.’ Richard W. Crant' Marc N Comrewinch '’
Chee-Jen Chang'’ Donna Buoso,' Haftan Eckholdt' Asdrea A. Howard " and Ellie £ Scheenbssm™
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2000: Objectives Measures Cement the Relationship

Figure 1. Adherence to antiretroviral therapy and

Adherence to protease il virologic failure.
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2000: Objectives Measures Cement the Relationship
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Quartiles of MEMS adherence

Figure 1. Subjects were categorized by quartile of electronic monitoring (MEMS) adherence: (1) <20%, {2} 20%—49%, (3) 50%—89%, and {4} =90%.
Among the 22 subjects with a virus load of <500 copies/mL, the number and percentage in each quartile by both MEMS and self-reported adherence
are indicated.

Antiretroviral Therapy Adherence and Viral
Suppression in HIV-Infected Drug Users:
Comparison of Self-Report and Electronic
Monitoring
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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




Bell-shaped Adherence and Resistance Curve

Inadequate Drug
Pressure
To Select
Resistant Virus

Complete Viral
Suppression




Resistance is Complicated

Advance Access published March 24, 2004

Journal of Antimicrobial Chemotherapy
DOIL: 10.1093jac/dkh162

Paradoxes of adherence and drug resistance to HIV
antiretroviral therapy

David R. Bangsberg!?*, Andrew R. Moss® and Steven G. Deeks®

Single Pl
Ritonavir-hoosted PI

NNRTI

Risk of resistance

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 ID, 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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Resistance is Complicated

Advance Access published March 24, 2004

Effect of Adherence to HAART on
o o o Virologic Outcome and on the Selection
of Resistance-Conferring Mutations
Paradoxes of adherence and drug resistance to HIV in NNRT'_ or pl_Treated pat‘[ents

antiretroviral therapy
Franco Maggiolo,'# Monica Airoldi,"* Hendrik Daniél Kleinloog,"* Annapaola Callegaro,*
David R. Bangsberg'**, Andrew R. Moss’ and Steven G. Deeks? Veronica Ravasio,'# Claudio Arici,' Enrico Bombana,' and Fredy Suter’
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Adherence |.r 70 ) Figure 4. Adherence rate and risk of selecting for resistance-inducing viral mutations. Rate of rebound adjusted
analysis. NNRTI = non-nucleoside reverse transcriptase inhibitor; Pl = protease inhibitor.
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[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.

Antiretroviral therapy in Africa
Warren Stevens, Steve Kaye, Tumani Corrah
BMJ 2004;328:280-282




Continued on uge Al [ Continued on 'azge Al6

—— ——

Afru,ans Outdo LLS, Patlents |
In Following AIDS Therapy | |

By DONALD G. McNEIL Jr. ! l

Contr meT ng lang-h s in Europ rl: resistant 1o ar least l
1: une
1_.{ ng AIDS drugs to millians af pea- or Africa, 1“.‘\ u:.ﬂ.—! i3 parnicuiar- |



|
Africans Outdo U.S. Patients |
In Following AIDS Therapy :

' |

By DONALD G. McNEIL

war have  Adherence to Antiretroviral Therapy

b AL i Syb-Saharan Africa and North America
A Meta-analysis

Cantext to antiretroviral t urviv: "
Concerns atmu.

Africa and Morth Ame
Data Sources Eleven el
ct d

Study Selection and Data Abstraction To b
st ns in bath

D, MPH




— | —
Conltinued on 'uge Al5 I Continued on 'uge AlS

— h

|'
e et e ) |
Africans Outdo U.S. Patients |
|
|
|

In Following AIDS Therapy |

By DONALD G. McNEIL Jr.

Contrac

aar nave  Adherence to Antiretroviral Therapy

bring AL in Sub-Saharan Africa and North America
A Meta-analysis

Edward J. Mills, PhD, MSe Context Adherence to antiretroviral therapy is a powerful predictor of survival for

Jean B. Nachega, MD, MPH individuals living with human immunodeficiency virus (HIV) and AIDS. Concerns about

lain Buchan, MD, FFPH incomplete adherence among patients living in poverty have been an important con-
sideration in expanding the access to antiretroviral therapy in sub-Saharan Africa

James Orbinski, MD, MA
Amir Attaran, DPhil, LLB
Sonal Singh, MD Annals of Internal Medicine ARTICLE
Beth Rachlis, BSc

Ping Wu, MBBS, M5c

Garts Coaper, MD, MSc Adherence to Nonnucleoside Reverse Transcriptase Inhibitor—Based
Leh: Thabane, PhD, MSe - .

———TY HIV Therapy and Virologic Outcomes

Gordon H. Guyatt, MD, MSe Jean B. Nachega, MD, MPH; Michael Hislop, MSc; David W. Dowdy, ScM; Richard E. Chaisson, MD; Leon Regensberg, MBChB; and

David R. Bangsberg, MD, MPH Gary Maartens, MBChB

EPIDEMIOLOGY AND SOCIAL SCIENCE

Adherence to Highly Active Antiretroviral Therapy
Assessed by Pharmacy Claims Predicts Survival in
HIV-Infected South African Adults

Jean B. Nachega, MD, MPH,* Michael Hislop, MSc,T David W. Dowdy, ScM,} Melanie Lo, MHS, *
Saad B. Omer, MBBS, MPH,* Leon Regensberg, MBChB, MRCP,T Richard E. Chaisson, MD,§
and Gary Maartens, MBChB, FCP//
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Letting go of “The 95% rule”

BRIEF REPORT

mum goals of 95% adherence are based on 2 cutoff level of

Less Than 95% Adherence

] d T = 400 copies/mL [ 1], an analysis that directly compares viral sup-
to Nonnucleoside Reverse- rmnpta-"’e pression at 400 copies/mL using objective measures of adher-
Inhibitor Therapy Can Lead to V[ra_l ence Is needed to assess whether the goal of >95% adherence
Suppression is still critical for virologic success with more potent therapy.

Methods. Participants were identified from the Research
David R Bangsberg
RapPID COMMUNICATION

HIV-Infected Patients Receiving Lopinavir/Ritonavir-Based
Antiretroviral Therapy Achieve High Rates of Virologic
Suppression Despite Adherence Rates Less Than 95%

Jonathan Shuter, MD,*f Julie A. Sarlo, PA,* Tina J. Kanmaz, PharmD,}

Richard A. Rode, PhD.§ and Barry S. Zingman, MD*

CONCISE COMMUNICATION

A single tablet re{;imen is associated with higher

adherence and viral suppression than multiple tablet

regimens in HIV+ homeless and marginally
housed people

David R. Bangsl)erga, Kathleen Raglandb, Alex Monk®
and Steven G. Deeks?
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2007-2012 Dynamic adherence-VL and patterns matter




Dynamic Adherence-VL Relationships

OPEhla.ACCESS Freely available online o PLOS one

The Risk of Virologic Failure Decreases with Duration of
HIV Suppression, at Greater than 50% Adherence to
Antiretroviral Therapy

Michael Rosenblum’, Steven G. Deeks’, Mark van der Laan? David R. Bangsberg®*

J Acquir Immune Defic Syndr. 2010 December 1; 55(4): 460-465. doi:10.1097/QAI.0b013e3181f2ac87.

Risk of Viral Failure Declines with Duration of Suppression on

HAART, Irrespective of Adherence Level
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Adherence is More than Pill Taking
“The Cascade”
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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
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1 READ summary to quote several interventions
David Bangsberg, 5/20/2013



Adherence Interventions Can Be Delivered by Telephone
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Count Changes for Monitoring HIV-Infected
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Real-time Adherence Monitoring

Haberer et al AIDS and Behavior 2010
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Real-time Adherence Monitoring

Haberer et al AIDS and Behavior 2010
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Daily HIV prevention approaches didn’t work for African women in the VOICE Study

Truvada found not an effective strategy in this population
‘Young, single women were least likely to use tablets or gel, and more likely to get infected at very high rates

ATLANTA, March 4, 2013 — Results of a major HIV prevention trial suggest that daily use of a product — whether
a vaginal gel or an oral tablet — does not appear to be the right approach for preventing HIV in young, unmarried
African women.
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What's Love Got to Do With It?

Courtesy of Fran Priddy IAVI
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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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