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+ First FDA-approved
HIV treatment

+ Limited efficacy
+ Rapid resistance
+ High pill burden

O IMPLEMENTATION
€D CHALLENGE

Access to life-saving therapy

1987 1996
THE BEGINNING COMBINATION
ART ERA

Combination
Oral ART
(HAART)

)

+ Dramatic reductions in

AIDS-related mortality

* HIV becomes a chronic

disease

+ Daily self-management

model

@ IMPLEMENTATION
#@% CHALLENGE

Adherence, retention,
and viral suppression

2021
LONG-ACTING
INJECTABLE ART
Cabotegravir +
Rilpivirine
(Cabenuva®)

(&)

Monthly or every 2 months

+ First complete long-acting
injectable ART regimen

+ Maintains virologic

suppression in
clinical trials

IMPLEMENTATION
Eﬁ’] CHALLENGE
+ Clinic workflows
« Injection delivery systems
+ Reimbursement
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Novel long-acting injectable methods for
HIV prevention and treatment (LAI-ART)

2022
LONG-ACTING ART

Lenacapavir
(Sunlenca®)

+ First-in-class capsid inhibitor

« Approved for heavily
treatment-experienced
individuals with
multidrug-resistant HIV

« High efficacy and durable
suppression

() IMPLEMENTATION
(Ys) CHALLENGE

« Patient identification

« Access pathways

« Care coordination

FUTURE
ULTRA-LONG-ACTING
HIV PREVENTION & TREATMENT

Investigational

Platforms

g O
® ]

¥ &

+ Annual lenacapavir
formulations (investigational)

+ Multi-drug long-acting
combinations

+ Implants

+ Broadly neutralizing
antibodies

+ Gene-based approaches

IMPLEMENTATION
@ CHALLENGE
« Scalable differentiated service

deliver;
« Integration with primary care

Source: 1. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of Antiretroviral Agents in Adults and Adolescents with HIV. Clinicallnfo.HIV.gov.
Updated May 1, 2024. 2. FDA. Drug Approval History. https://www.fda.gov 3. ClinicalTrials.gov. LATTE-2 (NCT03635788); CAPELLA (NCT03752451). 4. Sunlenca® (lenacapavir)

[Prescribing Information]. Gilead Sciences, Inc.; 2022.



#CONTINUUM2026 O

How do health systems redesign workflows,
staffing, reimbursements, engage patients, and

monitor to support integration of long-acting HIV
prevention and treatment?



PrEpP
Interventions
Increase PrEP
uptake,
adherence, and
persistence

¢ PrEP navigation
e Shared
decision-making
* Mobile health
tools

e Workflow
redesign

A\ Y.

Structural
Interventions
Address social,
economic, and
system barriers

* Housing support
e Transportation
assistance

* [nsurance
enrollment

e Stigma reduction

Linkage &
Retention
Improve
engagement
across the HIV
care continuum
e Patient
navigation

e Rapid ART
initiation

e Case
management

* Re-engagement

Qutreach /

https://wwwn.cdc.gov/HIV Compendium/SearchInterventions
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HIV Evidence-Based Interventions ~

Medication
Adherence
Support
sustained viral
suppression

e Adherence
counseling

* Digital
reminders

* Peer support
e Multi-month
dispensing

\

]
/ Risk Reduction
Reduce HIV
acquisition and
transmission
risk
¢ Behavioral
interventions
e Condom
promotion
e Harm
reduction
services
e Community

\programs




Achievement Gaps in Ending the_i
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Epidemic Care Continuum

Y &

Linkage to Care Receipt of Care

1 I
HAS Goal: 95% NHAS Goal: 95%

2022 2023

HIV Continuum of Care, 2022-2023
Source: CDC AtlasPlus

HIV viral suppression | 2023 | Ages 13 years and older | All races/ethnicities
| Both sexes | All transmission categories | United States

I I I I I ] |
MultRace

White

Asian

Hisp/Lat

Al/AN

Black

NHOPI

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0

Percent

Source: CDC AtlasPlus. Data for 2025 are preliminary and based on data
received by CDC as of December 2025.
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Implementation Science Theories, \r
Models and Frameworks

— e The systematic study of how to
S e =l design and evaluate a set of activities
to facilitate successful uptake of an
evidence-based health intervention.

Understanding
and/or explaining
what influences
implementation
outcomes

Describing and/or
guiding the process of

Evaluating
translating research

into practice

implementation

| e Application of TMF to answer
questions with real-world impact
typically involves a structured
process that links theory to practical
implementation challenges.

Source: Nielsen Implementation Science (2015)



Implementation Science Pathway

IMPLEMENTATION
PROBLEM

What is the priority gap

between what we know

works and what happens
in practice?

i \
Low HIV PrEP or
treatment uptake

among priority
populations.

FRAMEWORK
SELECTION

What theory, model, or
framework will guide
our inquiry and
intervention?

Select CFIR or EPIS to
structure assessment
and planning.

o —

ey
DETERMINANT
ASSESSMENT

What factors (barriers
and facilitators) influence
implementation in our
setting?

Identify determinants:
stigma, workflow,
cost, provider knowledge,
policies, patient
preferences.

STRATEGY
DEVELOPMENT

What strategies and

adaptations will address

determinants and fit
our context?

Implement multi-level
strategies: training,
navigation, workflow
redesign, policy change,
incentives.

#CONTINUUM2026

OUTCOME
EVALUATION

Did implementation

improve? (implementation

outcomes and service
outcomes)

Assess reach, adoption,
fidelity, feasibility,
patient satisfaction,
PrEP continuation,

viral suppression.

22

REAL-WORLD
IMPACT
Did health and equity

improve at the
population level?

000
S

Increase PrEP coverage,
improve viral suppression,
reduce new HIV
infections, advance
equity.
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Implementation Science Tension

Rigor

e Internal validity

Strong causal inference (can
examine cause-effect)

Control of bias and confounding
Standardized procedures
Precise measurement

e Replicability

Real-world relevance

e Responsiveness to stakeholder needs
— Timeliness for decision-making
— Adaptability to local contexts

e Generalizable to diverse populations
and settings

e Feasibility in routine care

e Sustainability under real-world
conditions
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Rigor vs. Real World: Seven Key Tensions

2. Internal vs External Validity

3. Generalizable vs Context-Specific

1. Research vs 4. Measurement Precision vs Feasibility
Stakeholder > .
Priorities | 5. Speed vs Certainty
\_ ) 6. Control vs Adaptation )

(7. Fidelity vs Flexibility
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Defining LAI-ART Implementation Proble

& Research Priority (Rapid Literature Real World Scenario:

ﬂ) Synthesis): * HIV treatment and care models
differ.

 Staffing support for
implementation and monitoring
outcomes may be insufficient.

Develop and deliver a bundle of strategies

IMPLEMENTATION _ .
LI for equitable and sustainable

watis ety 2 fmplementation of Long-acting injectable

between what we know
works and what happens

inpractice? antiretroviral therapy (LAl ART) in HIV care . o
----------------------- * Site or broader context-specific

services across the United States (US).

ill\‘ * Select unique clinics at different
. implementation stages to produce
Low HIV PrEP or generalizable knowledge.

treatment uptake
among priority

Sepulatiohs * Clinical monitoring and evaluation (M&E)
metrics/data to assess safe, effective and
equitable delivery of LAI ART.

treatment disparities.
* Feasibility of measuring equity
indicators vary.



Tension 1: Research Priorities vs. O
Stakeholder Priorities

Rigor: Real-world relevance:
e Focus on theoretically e Address problems
important questions. stakeholders consider
urgent.
Tension:

e (Questions that are scientifically elegant may not be the
ones practitioners most need answered.
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Site Selection Criteria

e Geographic location (e.g., EHE jurisdiction, urban / rural)

e Type of site (e.g., FQHC, academic medical center, etc.)

e Serving underserved and marginalized populations

e Community engagement, representation of person with
HIV

e Experience in convening stakeholders.

e Implementation stage of LAI-ART

e Staffing include a data specialist

e Available electronic health information infrastructure
(partial or complete)



Tension # 2: Internal Validity vs. O
External Validity

Rigor: Real-world relevance
e Use strict inclusion criteria e |nclude diverse populations
and controlled settings. and routine practice
settings.
Tension:

e Studies with excellent internal validity may produce findings
that are difficult to apply in everyday practice.




Tension 3: Generalizable Kﬁ?WT%”éoéeO
vs. Context-Specific Solutions

Rigor: Real-world relevance:
e Seek findings that apply e Develop solutions tailored
broadly. to specific organizations

and communities.

Tension:

e What works in one setting may not work in another because
implementation is highly context-dependent.




FRAMEWORK
SELECTION

What theory, model, or
framework will guide
our inquiry and
intervention?

Select CFIR or EPIS to
structure assessment
and planning.

A
=Q
DETERMINANT
ASSESSMENT

What factors (barriers
and facilitators) influence
implementation in our
setting?

Identify determinants:
stigma, workflow,

cost, provider knowledge,

policies, patient
preferences.

/.
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Assessing Determinants of LA ART
(3

Behavioral theories, several models and frameworks.

CFIR, RE-AIM, EPIS, Proctor outcomes, Diffusion of
Innovations

Rapid assessment of initial barriers and facilitators
through stakeholder interviews, site-specific needs
assessment.

Prioritized marginalized populations (unstably
housed, younger PWH, substance use disorders)

Financing gaps, coverage, prior approval,
Education and counseling
workflow
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Co-Creation of LAI-ART Clinica
Cascade

What is the model of HIV care -
Harmonized Clinical Cascade clinical workflow?
= e How is current ART care monitored

b # of PWH ?
; - and evaluate :
oral ART # of PWH
pe’:soo'ns » retained i
with HIV N ‘;:‘;V::T care )
e Ho Il LAI-ART change the
served # of PWH W W I n
Y attending f PWH
\ # of PWH » on-time follow who are ?
v s o e workflow and M&E
persons on e # of PWH # of PWH s Pt appt suppressed L
out of care icABRPY | | Scriened | ?'",‘l"f“"'y »| prescribed | o ;mott ||
- gz iCABIRPV .
»~ ICABIRPV iCAB/RPV iCAB/RPV # of PWH w/ # of PWH .
. am -mee o How are routine M&E data used for
Y iCABIRPV Cinchod
# of PWH not . # of people appts
clinically # of initiated on .
et denio s reports (I.e. to funaders, regulator
iCABIRPV denials who were . . )
onlybecausek =~ =~ | not VS at
of Vs last VL

agencies etc)?

e How will the introduction of LAI-
ART change reporting?
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Measuring Disparities in LAI-ART
Clinical Cascade: EHR

e Which populations experience

N - . . Variable
disparities that will be N
addressed with LAI-ART? :;:"‘“"’ T

overty leve
e Are the data on those E;’;‘fj;v Immigration status

Primary language

populations accessible and Race e T
ava I Ia ble? HIV related behaviors g:*;i:ig::;;ﬁ;ated SDoH reported

e Which steps in the cascade are _ _B el
critical for addressing disparity -

the clinic population?
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Measuring disparities

Intersectional identities Individual-level data monitoring

artients not achieving vira Patlent'
= (supptres:ion ¢ I Unstably housed Aggregate

= People expected to be successful Ievel
Newly diagnosed
= Partients not achieving viral suppression
History of missed appointments
= Substance use disoorder Im prove
validi
Low income id W
Cisgender women = Unstably housed
Older people Undocumented patients
= Young PHW
= Older people LESS resouh:e IntEI‘lSﬂn‘_‘
= Transgender population
= Black MSM
= Young latin MSM Spged B
= Cisgender women etter Dl?dup"cation
Transgender population latinX
Black

Enhanced precision in

identifyj :
disaggregation and npr. YINE Needs:

"terse!:tionality
Improve standardization

Substance use
disoorder

Young PHW

People expected to
Black MSM be successful Young latin MSM
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Tension # 4: Measurement Precision
vs. Feasibility

Rigor: Real-world relevance:
e (Collect extensive, validated e Minimize burden on
data using multiple participants and
instruments. organizations.

Tension:

e Busy healthcare settings often cannot sustain intensive data
collection protocols.




Tension 5: Speed vs. Scientifico: O

Certainty

Rigor: Real-world relevance:

e Conduct lengthy studies e Provide timely answers to
with extensive review and decision-makers.
analysis.

Tension:

e Health systems and policymakers often need evidence
quickly, while rigorous research takes time.
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Selecting Strategies for LAI-ART >~

Select and streamline strategies based on common determinants across
sites. Strategies from some site may not be selected or measured.
Strategies may be relevant to sites at a different implementation phase.

1. EVALUATION & 3. ADAPTING &
INTERACTIVE STRATEGIES TAILORING CONTENT

* Assess for readiness * Tailor strategies
+ Identify barriers & * Promote adaptability
facilitators +* Use data experts

STRA'TEGY + Audit & feedback

DEVELOPMENT
: 5. TRAIN/ EDUCATE 6. SUPPORT
What strategiesand STAKEHOLDERS CLINICIANS

adaptations will address
determinants and fit
our context? * Conduct ongoing training * Remind clinicians
* Develop educational « Develop resource sharing
materials agreements
« Create learning collaborative « Revise professional roles

o :o 7. ENGAGE 8. USE FINANCIAL

CONSUMERS STRATEGIES
Implement multi-level « Involve consumers & family « Access new funding
strategies: training, members + Alter incentive/ allowance
navigation, workflow * Intervene to enhance structures
redesign, policy change, uptake & adherence * Develop disincentives

incentives. * Use mass media



Theory Guided Causal Path

Implementation Strategies

Implementation
Strategy

Client Outcomes

v

Determinants

NTINUUM202

way o

@

Mechanism

Satisfaction,
Function
Symptomatology

Health
Outcomes

Implementation
Outcomes

&

safety, effectiveness,
efficiency, patient-
centeredness, and

equity]

Acceptability, Adoption,

Appropriateness, Cost,
Feasibility, Fidelity,

Penetration, Sustainability




Measuring Reach

Variable: Age
N [%] N {%}

Age Median, Range 28 (18, 57) 39(18,77) 45 (20, 91) 35 (18, 75) 47 (9, 80) 48 (18, 89) 35(19, 1)
People 15-19 1 (1%) 2 (0.4%) 0 3(0.2%) 5 (0.2%) 2 (0.4%) 2 (0.1%) 3 (3%)
with HIV 20-29 51 (5504) 50 (11%) 37 (10%) 368 (22%) 112 (4%) 51 (9%) 160 (9%) 23 (230)
(PWH) 30-65 40 (44%) 383 (B3%) 311 (BO%) 1301 (77%) 2275 (78%) 459 (84%) 1444 (82%) 71 (70%)
266 o 23 (5%) 40 (10%) 22 (1%) 508 (18%) 35 (6%) 165 (9%) 4 (4%)
Age Median, Range 28 (18, 57) 39(18,77) . . 55 47 (9, 80) 49 (18, 89) 35(19, 81)
15-19 1 (1%) 2 (0.4%) . . 4 (0.1%) 2 (0.4%) 1 (0.1%) 3 (3%)
FWI-L;$ 20-29 51 (56%) 50 (11%) . . 108 (4%) 48 (9%) 121 (8%) 23 (23%)
any 30-65 39 (43%) 378 (B3%) . . 2170 (79%) 446 (84%) 1253 (B3%) 69 (70%)
266 0 23 (5%) . . 472 (17%) 35 (6%) 146 (10%) 4 (49%)
Age Median, Range 30 (23, 42) 36 (22, 49) 39 (24, 91) 36 (24, B5) 43 34 (31, 58)
15-19 0 0 0 0 (] 0 (] o
i :;:?R:% 20-29 8 (50%) 1 (8%) 1 (4%) B (17%) 3 (6%) 0 (] o
30-65 8 (50%) 12 (92%) 20 (87%) 39 (83%) 43 (90%) 5(100%) 1(100%) o
266 0 0 2 (9%) 0 2 (4%) 0 0 o
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Measuring Fidelity: On-time injections
among clients ever on LAI-ART

EARLY ON TIME LATE
3% 94% 3%
I ﬁ
-7 days +7 days
Previous _| njection Target Injection I.njectiﬂn
Window Start Date Window End

Injection
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Measuring Safety and Effectiveness

500 Patients on

LAI-ART
440 Patients 60 I_Dat.ients.
initiated LAI-ART initiative with

83- 100%
achieved VL
suppression

89% achieved VL
suppression



Tension 6: Fidelity vs. Flexibility O

Rigor: Real-world relevance:

e Ensure interventions are e Permit modifications to
delivered exactly as meet contextual needs.
designed.

Tension:

e Excessive focus on fidelity may make interventions
impractical, while excessive flexibility may reduce
effectiveness




Tension # 7: Control vs. Adaptatiop

Rigor

Real-world relevance:

e Standardize intervention
delivery to ensure
consistency.

e Allow adaptation to fit local
workflows, culture,

resources, and patient
needs.

Tension:

e The more an intervention is adapted, the harder it becomes to
determine exactly what caused the outcomes.
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Evaluation Designs for Rigor and
Real-World Relevance

Hybrid Type 1, 2, and 3 Effectiveness-Implementation
Designs.

Stepped-Wedge Cluster Randomized Trials (SW-CRTs)
Adaptive Implementation Designs

Qualitative and Mixed-Methods System Dynamics
Quai-experimental designs (Interrupted Time Series (ITS))



Summary O

e Behavioral theories with Implementation Science models and
frameworks are being utilized to address the evidence-to-practice gap
for long-acting prevention and treatment to achieve population
impact in the US. Paucity of global health data.

e Early and continuous stakeholder engagement and innovative
evaluation designs aim to address some of the tensions between rigor
and real-world evidence.

e Future research is needed on effective stakeholder engagement
approaches, evaluation design and analyses to achieve optimal
balance between rigor and real-world relevance



Acknowledgements O

Columbia University  vanderbilt University Albert Einstein College of
e Ravi Brenner e Jennifer Burdge Medicine
* Caroline Carnevale o Cody Chastain

e Benjamin Lane e Anahit Muscarella
e Kathrine Meyers

e Bryan Kutner

Johns Hopkins University
* Nadia Nguyen Hunter College e Stefan Baral

e Jason Zucker e Sarit A Golub e Kate Rucinski

Delivette Castor, PhD dc2022@cumc.columbia.edu



mailto:dc2022@cumc.columbia.edu

	Slide 1
	Slide 2: I have no conflicts of interest. 
	Slide 3: Novel long-acting injectable methods for HIV prevention and treatment (LAI-ART)
	Slide 4
	Slide 5: HIV Evidence-Based Interventions
	Slide 6: Achievement Gaps in Ending the Epidemic Care Continuum
	Slide 7: Implementation Science Theories, Models and Frameworks
	Slide 8: Implementation  Science Pathway
	Slide 9: Implementation Science Tension
	Slide 10: Rigor vs. Real World: Seven Key Tensions
	Slide 11: Defining LAI-ART Implementation Problem
	Slide 12: Tension 1:  Research Priorities vs. Stakeholder Priorities
	Slide 13: Site Selection Criteria
	Slide 14: Tension # 2: Internal Validity vs. External Validity
	Slide 15: Tension 3: Generalizable Knowledge vs. Context-Specific Solutions
	Slide 16: Assessing Determinants of LAI-ART
	Slide 17: Co-Creation of LAI-ART Clinical Cascade
	Slide 18: Measuring Disparities in LAI-ART Clinical Cascade: EHR
	Slide 19: Measuring disparities
	Slide 20: Tension # 4: Measurement Precision vs. Feasibility 
	Slide 21: Tension 5: Speed vs. Scientific Certainty
	Slide 22: Selecting Strategies for LAI-ART
	Slide 23: Theory Guided Causal Pathway of Implementation Strategies
	Slide 24: Measuring Reach
	Slide 25: Measuring Fidelity: On-time injections among clients ever on LAI-ART
	Slide 26: Measuring Safety and Effectiveness
	Slide 27: Tension 6: Fidelity vs. Flexibility
	Slide 28: Tension # 7: Control vs. Adaptation
	Slide 29: Evaluation Designs for Rigor and Real-World Relevance 
	Slide 30: Summary
	Slide 31: Acknowledgements

