
Michael J. Mugavero, MD, MHSc

Associate Professor of Medicine

University of Alabama at Birmingham

June 1, 2012
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AIDS 2010;24:2665

21% Undiagnosed

31% Not linked / delayed

41% Not retained

19% VL<50 c/mL



HIV testing & Linkage to care

 HIV Testing

 2006 CDC recommends routine opt-out HIV testing 

 NAS:  Serostatus awareness 79% to 90% by 2015

 Linkage to care
 Integration into HIV testing paradigm

 HIV CTR influence on linkage to care:
●Rapport, quality of information & counseling provided

● Active vs. passive referral for services

● First time testers have greater delays to care entry

●Delayed linkage seen w/ testing in community settings

Garland et al. AIDS Education and Prevention 2011;23:117-27, Hightow-Weidman et al. AIDS Pt Care and STDs
2011;S1:S31-38. Reed et al. AIDS Pt Care and STDs 2009;23:765-73, Torian et al. Arch Intern Med 2008;168:1181-87



CDC ETI: 2007-10

 Nearly 2.8 million HIV tests conducted

 90% in clinical settings 

● 51% in ED & STI clinics  52% of new cases

 6% in non-clinical settings  11% of new cases

 18,432 new HIV cases identified

 91% received test results

 75% linked to care

Centers for Disease Control and Prevention. HIV in the United States. November 2011. Available at 

http://www.cdc.gov/hiv/resources/factsheets/PDF/us.pdf. Accessed March 7, 2011. 

http://www.cdc.gov/hiv/resources/factsheets/PDF/us.pdf


Increase proportion of 
newly diagnosed pts 

linked to care w/in 3 mos 
of HIV diagnosis from 
65% to 85% by 2015

LTC: National HIV/AIDS Strategy



http://www.iom.edu/Reports/2012/Monitoring-HIV-Care-in-the-United-States.aspx

http://www.iom.edu/Reports/2012/Monitoring-HIV-Care-in-the-United-States.aspx
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McCoy et al. Ann Epidemiol 2010;20



 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)

 Add’l 25 pts identified by CD4/VL

 69% entered care w/in 3 months

Zetola et al. BMC Public Health 2009;9



Research & practice considerations

 Data sources for diagnosis and entry to care?

Reliability, role and agreement

● Surveillance vs. patient self-report vs. clinic (cohort) data

 Use of publicly reported HIV biomarkers as 

proxy for outpatient HIV medical care?

 Prior HIV medical care?

 New to clinic vs. new to care?

 Integration of surveillance, clinic and other data 

sources to improve measurement?



Promoting linkage to care: ARTAS

 CDC ARTAS: Multi-site RCT to test a case 

management (CM) intervention to improve 

linkage to care

Empowerment & self efficacy 

Asks clients to identify internal strengths & assets

Up to 5 CM contacts allowed in 90 days

 ARTAS II effectiveness study at health 

departments & CBOs with similar effect size

Gardner et al. AIDS 2005;19, Craw et al. J Acquir Immune Defic Syndr 2008;47



 Outcome: 1o HIV provider visit attended w/in:

Case 
Management

Standard    
of Care

P-value

6 months 78% 60% <0.01

Gardner et al. AIDS 2005;19

 Intervention is efficacious, but additional 

steps needed to promote linkage to care…

12 months 64% 49% <0.01

CDC ARTAS



Linkage to care: UAB 1917 Clinic

 Problem identified: Scheduled new         

patient visits often not attended (“no show”)

 Study of patients calling to establish HIV care 

at UAB 1917 Clinic, 2004-2006

 31% of patients (160 of 522) failed to attend a 

clinic visit within 6 mos. of initial call

Mugavero et al. Clin Infect Dis 2007;45



“No Show” Phenomenon
Characteristic “Show” Group 

(n=362, 69%)
“No Show” Group 

(n=160, 31%)
OR (95%CI)  for 

“No Show”

Age (years) 39.3 + 9.6 37.1 + 9.5 0.84 (0.68-1.04)

White male

Minority male

White female

Minority female

125 (80%)

154 (67%)

31 (61%)

52 (62%)

32 (20%)

76 (33%)

20 (39%)

32 (38%)

1.0 (Reference)

1.75 (1.05-2.91)

2.72 (1.30-5.68)

2.39 (1.27-4.52)

Private insurance

Public insurance

Uninsured

127 (83%)

77 (69%)

158 (61%)

26 (17%)

34 (31%)

100 (39%)

1.0 (Reference)

1.91 (1.03-3.54)

2.62 (1.56-4.39)

Days from call to 
appointment

25.6 + 13.8 30.2 + 13.4 1.32 (1.14-1.53)

Data presented as mean + SD or n (row %)                                                         

Age OR per 10 years, Days from call OR per 10 days

Mugavero et al. Clin Infect Dis 2007;45



Celebrate

Make a plan

Identify a 
Need

Name It

Empower 
Others

Join You

to

Emerge

Challenges
New

Client-

Oriented

New Patient

Navigation to

Encourage

Connection to

Treatment

Project CONNECT



Project CONNECT

 Program launched January 1, 2007

 New pt orientation w/in 5 days of initial call to 
clinic

 Coordinated by SW services: replaced intake 
visit conducted on date of 1st medical visit

 Semi-structured interview, psychosocial 
questionnaire & baseline labs

 Prophylactic antibiotics initiated more quickly

 Expedited referral for SA / MH services



CONNECT: Program evaluation

Time Period “No Show” Unadjusted OR 
(95%CI)

Adjusted 
OR (95%CI)a

Pre-CONNECT (n=522)

Post-CONNECT (n=361)

30.7%

17.7%

1.0

0.48 (0.35-0.68)

1.0

0.54 (0.38-0.76)

a Multivariable model controls for age, race, sex, insurance, location of residence and 

time from call to scheduled visit.



Gilman. AIDS Pt Care STDS 2012;26

 Case study of 7 LTC programs in 5 jurisdictions

 Barriers: System/Community, Organizational, 

Clinician/Staff, Individual/Client

“One of the key findings of this study is that LTC 
programs vary widely based on the needs, 

resources, partnerships, organizational 
structures, leadership, target populations, and 

policies of each setting”



Key characteristics:

Low cost Paraprofessional staff

Intensive Significant time investment

Time-
limited

LTC services of short duration

Unique Distinct from medical case management

Flexible Tailored to community needs/resources

LTC: testing in non-primary care settings

Gilman. AIDS Pt Care STDS 2012;26



Core components:

Dedicated 
linkage staff

Training in MI counseling, HIV, & local 
healthcare and HIV resources

Active 
referral

Client education and skill building, 
assistance scheduling / attending visits

Person-
centered

Focus on client “assets”

Cultural 
concordance

Cultural and linguistic concordance of 
linkage workers with population served 

LTC: testing in non-primary care settings

Gilman. AIDS Pt Care STDS 2012;26



Operational factors:

Protocol 
adherence

Developing and adhering to LTC 
protocol

Selection of 
LTC staff

Personality, cultural background, 
experience and interpersonal skills

Execution of 
LTC program

Coordination & integration of services 
across and w/in organizations

Program 
sustainability

Coordination of federal, state, local 
resources from multiple funders

LTC: testing in non-primary care settings

Gilman. AIDS Pt Care STDS 2012;26



Early retention in care

 First year of 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 & greater 
cumulative HIV burden

 Increased sexual risk transmission behaviors

 Increased risk of long-term mortality

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



Tripathi et al. AIDS Res Hum Retrovirus 2011;27

 SC HIV state surveillance database (eHARS)

 Mandatory reporting of CD4 and VL used as 

proxy for clinical visit

 Visit constancy over first 2 years among patients 

diagnosed with HIV, 2004-07

≥1 “visit” per 6 month interval



Tripathi et al. AIDS Res Hum Retrovirus 2011;27



 Integration of LTC into HIV testing paradigm

 HIV CTR experience / program influence 
successful linkage to care

 Effective linkage programs, core components 
& operational strategies provide framework

 Beyond testing: linkage and early retention in 
care a critical challenge
 Interventions needed that span care continuum

Key points



Mugavero et al. Clin Infect Dis 2011;52(S2). 
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