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In order for a person to benefit from HIV 

treatment success it is necessary to:

Diagnose their HIV infection

 Link infected individuals to 

outpatient care

Start antiretroviral therapy

Have patients adhere to therapy

Retain patients in care

Emphasis should be placed on “adherence” to 
care and not just medications



“Significant barriers impede the efficient movement of a 
patient infected with HIV from diagnosis to care…As 
with voluntary testing, a public health–systems research 
agenda will be needed to define efficient and effective 
means of entering and retaining patients in care.”

Slide courtesy of M. Mugavero, UAB



Ideal vs. poor engagement in HIV care



The “Three Biggest” HIV Problems in the US

• Delays in testing

• Delays in Care 

• Early drop out

Mascolini M. The three biggest HIV problems in the United States: Late testing, late care, and early dropout. 
Research Initiative: Treatment Action! 2011;16:1-73.



Engagement in HIV care and Treatment in the US

~75% link within 6-12 months of diagnosis

~50% not engaged in regular HIV care

~80% UDVL

~25% of ART eligible not on ART

Gardner et al.  CID 2011 

~20% don’t know that they  are infected



HIV Care/Prevention Continuum

ART 

Eligible
Link

McNairy & El-Sadr.  The HIV Care Continuum: no partial credit given.  AIDS 2012; 26: 1735 



Cascade of Care: Mozambique

Micek et al JAIDS 2009

23,430  Tested for HIV

7,005  Tested HIV positive (30%)

1,506  Eligible for ART Initiation (49%)

3,956  Enrolled HIV care <30 days (57%)

3,049 (43%) not enrolled in care

3,046  CD4 test ,30 days after enrollment (77%)

910 (23%) No CD4 test drawn

471  Initiated ART <90 days after CD4 test (31%)

1,035 (69%) did not initiate ART 

317  Adherent to ART for 6 months (83%)

65 (14%)  LTFU after ART

4.5% of those tested HIV+ 
are suppressed



Late diagnosis and late presentation: 
CD4+ Count at Entry into Care --HOPS

Buchacz et al,  AIDS Research and Treatment 2012



CD4+ Count at Presentation
NA-ACCORD

• 44,491 from 1997-2007

• Proportion with CD4+>350 cell/mm3: 

38% in 1997 and 46% in 2007

• Median CD4+ cell count increase from 256
cell/mm3 in 1997 to 317 cell/mm3 in 2007.

Althoff et al. CID 2010



% of patients with baseline CD4 <200, selected countries

Mónica Alonso González, HIV & STI Regional Project: Panamerican Health Organization, April 2012



What are the consequences of starting late?

Waters and Sabin, Expert Rev Anti Infect Ther. 2011; 9(10), 877-889

Higher risk of mortality in the 1st year
ART CC and ART LINC, Lancet 2006; 367: 817–24

Reduced chance of viral supression
Waters L, HIV Med 2011 12(5), 289–298. 

Increased risk of hospitalization
Sabin CA, AIDS 2004; 18:2145–2151

More potential drug-drug interaction
Rockstroh JK, Antivir. Ther 2010.15 (S1), 25-30 

More likely to have IRIS
Barber D, Nature Rev 2011 vol 10: 150

Increased risk of non-AIDS events
Reekie, AIDS. 2011;25(18):2259-68

Increased risk of neurocognitive impairment
Ellis RJ, AIDS 2011;25(14):1747-51

Potentially increased risk of HIV transmission
Cohen MS, N Engl J Med. 2011;365(6):493

Higher direct cost of care

Short Term Long Term



Definitions

• Linkage to care is the process of engaging newly 
diagnosed HIV-infected persons into HIV primary 
care

• Entry into care after HIV diagnosis, defined as a visit 
with an HIV care provider authorized to prescribe 
ART

• Retention in care is attending required provider visits 
for primary HIV care

• Engagement in care embodies the distinct but 
interrelated process of linkage and retention in care



Delayed linkage and poor 

retention are associated with:

• Delayed receipt of antiretrovirals

– Immune damage

• Higher rate of virologic failure

–HIV transmission

• Increased morbidity and mortality

–More hospitalizations

–More ED visits 



Failure to be linked to care:

Magnitude of the Problem

• HCSUS: 1/3 to 2/3 of persons with HIV in US are not 
in regular care, half of whom know they have HIV

• CDC: 17-40% of PLWHA who know status are not in 
regular care

• ARTAS: 40% of patients newly diagnosed did not see 
provider within 6 months

• CDC: Of those who knew they had HIV, only 69% 
were linked to care, and only 59% were retained in 
care 

Bozzette, NEJM 1998, 339:1897; Fleming, 2002, 9th CROI: abstract 11; 

Gardner, AIDS 2005, 19:423;  Marks, AIDS 2010, 24:2665



Linkage To HIV Care: Timing

• Mean time from diagnosis to first HIV primary 
care visit = 2.5 years for 203 HIV outpatients in 
Boston1

• Median delay from diagnosis to entering 
primary care was 6 months in North Carolina 
study2

• HCSUS (long-term nationwide study): 1 in 3 
people were delayed more than 3 months 
before getting first HIV care3

1. Samet.  AIDS. 2001;15(1):77-85. 2. McCoy. AIDS Care. 2009;21(9):1148-56. 3. Turner. Arch Intern Med. 2000; 160:2614-22



Mugavero MJ.  Topics in HIV Medicine Dec 2008



National HIV/AIDS Strategy – by 2015

Increase linkage to care 
w/in 3 months of Dx 

from 65% to 85%

Increase HIV 
serostatus 

awareness from 79% 
to 90%

Increase RW 
clients in 

continuous 
care from 73% 

to 80%

Increase proportion of 
HIV Dx’d persons with 

undetectable VL by 20%



Linkage To HIV Care: Vulnerable Groups

• Delay to treatment is more common in:

• African Americans1,2

• Women (especially with children at home)1-3,5

• Uninsured2

• Immigrants4

• Less well educated2

• Injection drug users2

1.Bhatta. Am J Med Sci. 2010;339(2):133-40. 2. Anthony. AIDS Care. 2007 Feb;19(2):195-202. 3. Stein MD. Am J Public 

Health. 2000;90(7):1138-40. 4. Rodriguez. J Acquir Immune Defic Syndr. 2007 Aug 15;45(5):529-34. 5. Sohler. AIDS 

Patient Care STDS. 2009;23(9):775-83. 



Linking to Care – Challenges

 Providing newly diagnosed patients with timely 
appointments with HIV care providers upon diagnosis

 Resources for short-term case manager/system 
navigators to support follow up for patients 
who need it

 Capacity of care system to meet demand for HIV care

 Complexity of patients lives, including  many with 
serious co-morbid conditions 

1. Torian et al. Risk factors for delayed initiation of medical care after diagnosis of human immunodeficiency virus. Arch 
Intern Med. 2008 Jun 9;168(11):1181-7.

2. Ulett et al. The therapeutic implications of timely linkage and early retention in HIV care. AIDS Patient Care STDS. 2009 
Jan;23(1):41-9.

3. Gardner et al. Efficacy of a brief case management intervention to link recently diagnosed HIV-infected persons to care. 
AIDS. 2005 Mar 4;19(4)423-31.



ARTAS

• CDC sponsored multicenter controlled 
intervention study to evaluate a brief 
linkage intervention to improve linkage to 
care after diagnosis.

– Empowerment & self efficacy 

– Asks clients to identify internal strengths 
& assets

– Up to 5 CM contacts allowed in 90 days



Summary

• ARTAS results at 6 months suggest linkage to 
care can be increased from 60% to 80%.

• Results at 6–12 months suggest linkage to 
care can be increased from 50% to 64%.

• Clients recruited within 180 days from HIV 
diagnosis more likely overall to enter care.

• Older clients, those with much outside help 
and non-crack users more likely overall to 
enter care.



ARTAS: Strengths-Based Case Management 

and Retention in HIV Care



ARTAS II

• Effectiveness study to see if the ARTAS linkage to 
care intervention could be implemented effectively 
in “real world” settings

• Results: 79% entered HIV medical care within 6 
month of diagnosis

• On average, the amount of time needed to link 
clients to HIV care was relatively moderate

– Median # CM sessions per client = 2

– Median time spent per client = 5.8 hrs

• The ARTAS intervention is now a “best practice” 





Engagement in care is associated with 
decreased sexual risk behaviors



 SFDPH: Enhanced surveillance for entry to care

– Self report, clinic record, CD4/VL (not ED or 
hospital)

 New Dx at STD clinic, county hospital, 13 CBC

 Among 160 pts, entry to care in 79% (n=126):

– 63% (n=101) by self or clinic report (all had CD4/VL)

– Additional 25 pts identified by CD4/VL test

 69% entered care w/in 3 months

Zetola et al. BMC Public Health 2009;9



Initiation of ART in San Francisco

• SF department of health recommended 
initiation of ART upon HIV diagnosis in 2010

• SF residents>13 years of age 2004-2010

• Among those initiated ART CD4>350 
cells/mm3: median CD4 at ART initiation 
increased from 365 to 504 cells/mm3

• Proportion initiating ART at CD4+ >350 
cells/mm3 increase from 48% in 2004 to 92% 
in 2010

Truong et al. CROI 2012



CROI 2012; Abst # 1071



Factors Associated with Initiation of ART at Higher 
CD4+ cell counts- San Francisco

At CD4>500 cells/mm3 P value

White <0.001

MSM 0.003

Non poor 0.005

Diagnosed by private provider <0.001

At CD4>350 cells/mm3 P value

Older <0.001

White <0.001

MSM 0.012

Non-poor <0.001

Truong et al. CROI 2012



Testing Diagnosis Primary Care Treatment Virologic  
Suppression

Linkage

Proportion linked to care
within 3 months of Dx



Retention in outpatient care



Impact

• Poor retention in care

– Less likely to get HAART

– Higher rates of HAART failure

• Worse retention in care associated with 
increased HIV transmission behavior

– More hospitalizations

– Worse survival

Giordano, JAIDS 2003, 32:399; Lucas, Annals Intern Med 1999, 81; Berg, AIDS Care

2005:902; Mugavero, JAIDS 2009, 50:100; Macharia, JAMA 1992, 267:1813; Coleman, 

APCSTD 2009, 23:639; Fleishman, HSR 2008, 43:76; Giordano, CID 2007, 44:1493; 

Mugavero ,CID 2009, 48:248



Early retention in care

 The first year in outpatient HIV medical care is 
a dynamic, formative & vulnerable time

 Poor early retention in care associated with:
– Delayed / failed antiretroviral therapy (ART) receipt

– Delayed time to VL suppression and greater 
cumulative HIV burden

– Increased sexual risk transmission behaviors

– Increased risk of long-term adverse clinical events

– Worse ART adherence, CD4 & VL response and 
increased long-term mortality following ART start

Ulett et al. AIDS Pt Care STDS 2009;23, Giordano et al. JAIDS 2003;32,  Metsch et al. Clin Infect Dis 2008;47, 

Mugavero et al. Clin Infect Dis 2009;48, Giordano et al. Clin Infect Dis 2007;44



Early Retention in HIV Care, Missed Clinic 

Visits, and Viral Load Suppression 

• 676 patients initiating first HIV care at 2 sites, 2007-
2010

• 63% achieved VL<50 copies/mL in a median 308 days

• Patients with more “no show” visits experienced 
delayed VL suppression (HR=0.83 per “no show” visit, 
95% CI= 0.76-0.91) 

• Visit non-adherence was independently associated 
with greater cumulative VL burden (log10VCY) during 
the first two years in care (Beta coefficient=0.11 per 
10% visit non-adherence, 95% CI=0.04-0.17) 

Mugavero et. al.  JAIDS. 2012; 59 (1): 86 - 93  



Measuring Retention in Care

• There is no “gold standard”

• Five commonly used measures are:

–Missed visits

–Appointment adherence

–Visit constancy

–Gaps in care

–HRSA performance measure for retention 
in care

Mugavero ML, et al.  AIDS Patient Care and STD, 2010



SPNS Outreach Intervention

Rumptz, AIDS Pt Care STD 2007, 21:S-30

• Baseline engagement predicts subsequent 
engagement, though not completely

• Factors associated with retention at 12 
month follow-up (adjusted for race and last 
CD4)

• Discontinued drug use, decreased 
structural barriers, decreased unmet 
needs, and stable beliefs about HIV



Testing Diagnosis Primary Care Treatment
Virologic  

Suppression

Linkage
Engagement/
Retention 

Engagement/
Retention 

Proportion in continuous care
(2 or more visits in preceding 12 months) 
At least 3 month apart



20% have NEVER seen an HIV primary care provider

73% are currently NOT on HIV medications

42% have NOT seen an HIV primary care provider in the past 12 
months

50% have NOT seen an HIV primary care provider in the past 6 
months



Substance Use Interferes With Participation in HIV 

Care Through Multiple Pathways

• Substance users with HIV/AIDS are: 
– Less likely to initiate or access HIV-related medical 

treatment

– More likely to utilize ED services for care

– Have greater problems with early retention in care

– More likely to be non-adherent to PCP prophylaxis 
medications

• Early identification and referral for substance use 
treatment may be particularly important for successful 
substance use and HIV management



Slide #42



Contingency Management

• The systematic reinforcement of desired 
behaviors and the withholding of reinforcement 
or punishment of undesired behaviors

• Effective strategy in the treatment of alcohol 
and other substance use disorders

• Has also been found to be useful in cocaine 
addiction

• Used in other chronic conditions 



Challenges: Patient & Provider Level

 Patient level changes 

–Changing behavior, similar to medication 
adherence

– Improving trust, communication, stigma

–Removing structural barriers and unmet 
need (transportation, housing, child care, 
financial)

–Reducing substance use



Challenges: Patient & Provider Level

 Provider and system level changes
– Provider communication and decision-making 

style
– Appointment scheduling systems (open access?)
– Extended clinic hours
– Accurate contact information
– De-fragmenting health insurance and health care 

system
– Reorganizing for decades of HIV care
– Staffing and resources required



Re-engagement in care

 Less well studied than linkage & retention

 Typical focus: patients w/ prior HIV care LTFU

 HRSA SPNS Outreach Initiative

– 10 demonstration projects featuring pt navigation

– Loss to care: mental illness, SA, unstable housing

 Other priority populations for re-engagement

– Recently incarcerated

– Recently hospitalized

Tobias et al. AIDS Pt Care STDS 2007;21:S3, Rajabuin et al. AIDS Pt Care STDS 2007;21:S9, Bradford. AIDS Pt Care 

STDS 2007;21:S46, Zaller J Health Care Poor Underserved 2008;19, Draine AIDS Care 2011;23, Wohl et al. AIDS 

Behav 2011;15, Metsch et al. AJPH 2009;99 



“Medications do not work in patients who 
do not take them.”

C. Everett Koop, MD
Former Surgeon General 

Adherence to ART





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.





• Adherence is a key factor in determining viral 
suppression and thus the success of ART.

• The initial literature on adherence suggested the 
need for > 95% adherence.

– Paterson DL.  Ann Intern Med 2000

• Subsequent studies using more potent regimen 
suggested lower levels of adherence also lead to viral 
suppression.

– Bangsberg DR. Clin Infect Dis 2006 & Nachenga JB. Ann 
Intern Med 2007



ART Adherence Predicts
VL Response in a Linear Dose-Response Fashion 

Nachega JB, et al. Ann Intern Med 2007



• Because HIV treatment is a lifelong 
endeavor and because increasingly many 
patients will initiate therapy when they 
are otherwise in good health and feeling 
well, adherence poses a special 
challenge.



Adherence Declines over Time
• What happens to adherence over time?

– Adherence declines over time independent of 
patient characteristics….it’s the  important 
phenomenon of treatment fatigue.  

– Every study that has looked at this issue has found 
the same thing.  The real challenge to treatment 
success is not initial adherence, it is actually long 
term adherence. 



Measuring adherence

• Difficult to do in clinical practice and no perfect method.

• Direct methods:
– Therapeutic drug monitoring

• Indirect methods:
– Pill counts, pharmacy records, electronic drug monitoring, 

self reported adherence questionnaires

• Self reported adherence correlates well with viral 
suppression and this it is widely accepted as a simple 
measure of adherence.
– Pearson CR. AIDS & Behavior 2007; Simoni J. AIDS & 

Behavior 2006



Barriers to adherence

• Regimen characteristics
– Pill burden
– Dosing frequency
– Side effects

• Social and psychological factors
– Homelessness
– Depression

• Patient characteristics
– Youth
– Low literacy
– Substance abuse



Individualizing treatment to improve  
adherence

• Negotiation of a treatment regimen/plan that 
the patient can commit to

• Establishing a trust relationship

• Maintaining good communication



Interventions to improve adherence

• A meta-analysis of 24 randomized trials of 
interventions to improve antiretroviral 
therapy adherence suggested that most 
interventions increase adherence as measured 
by the ability to achieve an undetectable viral 
load but it is unclear which is the most 
efficacious intervention

Simoni J, et al.  JAIDS 2006; 43: S23-S35. 



Pill box organizers improve adherence 
and reduce viral load 

ML Petersen et al Clin Infect Dis. 2007 Oct 1;45(7):908-15

• 4% better adherence

• 1.9 odds better viral suppression

• $5.00/pill box: extremely cost-effective 
intervention

• Should be standard-of-care



Directly Observed Antiretroviral Therapy

• Not effective for “all-comers” 

– Wohl CID 2006, Ford Lancet 2009

• Effective in active drug users and methadone 
maintenance

– Macalino AIDS 2007, Altice CID 2007, Lucas CID 
2004

• Does not last beyond intervention

• Exit strategy and relapse remain a challenge



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

Wisepill Adherence Monitor

www.wisepill.com



Expanding the Spectrum of Adherence: 

appointment adherence 
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Resource

Scarcity

Resource

Scarcity

Adherence

fulfills 

responsibility to 

helpers and

preserve

relationships

as a resource

Relationships

as resources to 

overcome 

economic 

obstacles to 

adherence

Social 

Capital

Improving Health

A Social Model of Adherence for sub-Saharan Africa

Ware et al PLoS Medicine 2009



New Guidelines



Recommendations for entry into and 

retention in HIV care

• Systematic monitoring of successful entry into HIV 
care is recommended for all individuals diagnosed 
with HIV (II A).

• Brief, strengths-based case management for 
individuals with a new HIV diagnosis is 
recommended (II B).

• Intensive outreach for individuals not engaged in 
medical care within 6 months of a new HIV 
diagnosis may be considered (III C).

• Use of peer or paraprofessional patient navigators 
may be considered (III C).



Recommendations for monitoring 

adherence to ART

• Self reported adherence should be obtained routinely 
in all patients (II A).

• Pharmacy refill data are recommended for adherence 
monitoring when medication refills are not 
automatically sent to patients (II B).

• Drug concentration measurements in biological 
samples are not routinely recommended (III C).

• Pill counts performed by staff are not routinely 
recommended (III C).

• EDM’s are not routinely recommended for clinical use 
(IC)



Recommendations for improving 

adherence to ART

• Among regimens of similar efficacy and tolerability, 
once-daily regimens are recommended for treatment 
naïve patients beginning ART (II B).

• Among regimens of equal efficacy and safety, fixed-
dose combinations are recommended to decrease pill 
burden (III B).

• Reminder devices and use of communication 
technologies with an interactive component are 
recommended  (I B).

• Education and counseling using specific adherence-
related tools is recommended (IA).

• Providing one-on-one adherence support to patients 
through one or more adherence (II A).



Conclusions

• Engagement in HIV care is increasingly recognized 
as a critical step in patient outcomes

• Linkage and retention are interrelated but distinct 
process

• Early missed visits can identify patients at high 
risk of poor outcomes

• Adherence to clinic appointments like adherence 
to medications correlates with viral suppression.

• Just like we have gotten used to discuss 
medication adherence with our patients we need 
also to discuss “clinic adherence”



Conclusions

• Multiple factors contribute to poor adherence in HIV+ 
patients, including patient- and disease/regimen-related 
issues

• Critical for providers to establish a trusting relationship 
and maintain open communication with patients in order 
to ascertain treatment readiness and ensure long-term 
adherence

• Some interventions have shown success in improving 
adherence: treatment of depression, psychosocial 
approaches, reducing pill burden, use of technology.

• Adherence is not static over time and tends to decrease 
so it is important to reinforce at every visit.
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