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Abstract
Introduction: CUSTOMIZE evaluated the implementation of long-acting (LA) cabotegravir + rilpivirine, a novel healthcare
provider–administered injectable antiretroviral therapy regimen, in diverse US healthcare settings. Findings from staff-study
participants (SSPs) through 12 months of implementation are reported.
Methods: CUSTOMIZE was a phase IIIb, 12-month, single-arm, hybrid III implementation-effectiveness study conducted from
July 2019 to October 2020 at eight US clinics of five clinic types: private practice (n = 2), federally qualified health centre
(n = 2), university (n = 2), AIDS Healthcare Foundation (n = 2) and health maintenance organization (n = 1). Eligible patient
participants received monthly cabotegravir + rilpivirine LA injections after a 1-month oral lead-in. At baseline, month 4 and
month 12, SSPs (n = 3 each per clinic), including physicians, nurses or injectors, and administrators, completed quantitative
surveys and semi-structured interviews to assess implementation outcomes (acceptability, appropriateness and feasibility of
intervention measures), programme sustainability and SSP perceptions of, attitudes towards, and expectations for cabotegravir
+ rilpivirine LA. Month 12 data collection occurred during the COVID-19 pandemic.
Results: In surveys, SSPs reported high mean total scores for acceptability, appropriateness and feasibility of cabotegravir +
rilpivirine LA implementation at baseline (4.43, 4.52 and 4.38 of 5, respectively) and month 12 (4.45, 4.61 and 4.46 of 5,
respectively), regardless of clinic type. At month 12, SSPs were positive about the implementation sustainability (mean Pro-
gram Sustainability Assessment Tool score, 5.83 out of 7). At baseline, SSPs’ top concern was patients’ ability to maintain
monthly appointments (81%); at month 12, 39% had this concern. The proportion of SSPs reporting patient injection pain or
soreness as a barrier was consistent at month 12 versus baseline (48% vs. 46%). Most (78%) SSPs reported optimal imple-
mentation of cabotegravir + rilpivirine LA in their clinics was achieved in 1–3 months. In interviews, SSP-reported strategies
for successful implementation included teamwork, using a web-based treatment planner and having a designated person to
track appointment scheduling. In month 12 interviews, SSP-reported structural changes needed for implementation included
changing clinic hours and purchasing refrigerators.
Conclusions: In CUSTOMIZE, cabotegravir + rilpivirine LA was successfully implemented across a range of US healthcare
settings. Barriers were mitigated with minor process adjustments.
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1 INTRODUCT ION

The first complete long-acting (LA) injectable regimen of
cabotegravir and rilpivirine is recommended by treatment
guidelines for the maintenance of virologic suppression in

people living with HIV-1 (PLHIV) [1, 2]. Phase III studies in
virologically suppressed adults with HIV-1 infection showed
non-inferiority of intramuscular cabotegravir + rilpivirine LA
administered every 4 weeks to daily oral antiretroviral ther-
apy (ART) at 48 weeks [3, 4]. The phase IIIb ATLAS-2M study
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demonstrated non-inferiority of cabotegravir + rilpivirine LA
administered every 8 weeks to every 4 weeks dosing at 48
and 96 weeks [5, 6].

Once-monthly and every-2-month cabotegravir + rilpivirine
LA regimens provide less-frequent dosing options for PLHIV
compared with a daily oral pill. However, LA injections require
that PLHIV attend regular clinic visits and may require addi-
tional resources and logistical changes in a clinical setting. To
successfully and sustainably implement a clinic-based treat-
ment, such as cabotegravir + rilpivirine LA, it is important to
optimize administration from the perspectives of PLHIV and
healthcare staff [7]. Thus, an implementation trial was con-
ducted to understand the level of clinic training and support
needed to effectively deliver this novel regimen. Here, we
report the perspectives of healthcare providers from a vari-
ety of US healthcare settings on the implementation of once-
monthly cabotegravir + rilpivirine LA into routine clinical care.

2 METHODS

2.1 Study design

CUSTOMIZE was a phase IIIb, 12-month, single-arm, hybrid
III implementation-effectiveness study that evaluated the
acceptability, appropriateness, feasibility and sustainability of
cabotegravir + rilpivirine LA implementation in clinical prac-
tice (NCT04001803). CUSTOMIZE was conducted from 2019
to 2020 in five US clinic types: private practice (n = 2), fed-
erally qualified health centre (FQHC; n = 2), university (n =
2), AIDS Healthcare Foundation (AHF; n = 1) and a health
maintenance organization (HMO; n = 1; Table 1). One addi-
tional FQHC site withdrew after baseline staff-study partic-
ipant (SSP) interviews were completed but before enrolling
any patient participants. Clinics in high HIV prevalence areas
that had not previously administered cabotegravir + rilpivirine
LA were screened based on their ability to perform study
assessments within International Conference on Harmoniza-
tion and Good Clinical Practice guidelines. Sites were cho-
sen to create a representative sample of different clinic types,
demographics and geographic regions. Of the eight partici-
pating clinics, four (50%) were located in the Southeastern
United States and eight (100%) were located in jurisdictions
with a high prevalence of HIV diagnoses that were prioritized
in Phase I of the Ending the HIV Epidemic initiative [8]. Month
4 data collection ended in January 2020 (before the detection
of COVID-19 in the United States). Month 12 data collection
was completed in October 2020 (during the COVID-19 pan-
demic).

SSPs included lead investigators or HIV-1 care providers
(i.e. physicians), nurses or other staff administering injections
(injectors) and office administrators or clinic managers (n = 1
each per clinic). SSPs were selected at the clinics’ discretion
using a provided list that outlined key responsibilities for each
role. Selected SSPs were expected to be the primary clinic
staff involved with study procedures at each site. Each SSP
completed surveys and interviews at baseline (N = 26), month
4 (N = 24) and month 12 (N = 23).

Informed consent was obtained from SSPs before any study
procedures. The study was conducted in accordance with
the International Conference on Harmonization Good Clinical

Table 1. Number of participating study-staff participants at

each time point

Location Clinic type Baseline Month 4 Month 12

Atlanta, GA Private practice 3 3 2a

Detroit, MI Private practice 3 3 3

Subtotal 6 6 5

Dallas, TX FQHC 3 3 3

Kansas City, MO FQHC 3 3 3

Washington, DC FQHC 2b 0 0

Subtotal 8 6 6

Jackson, MS University 3 3 3

Jacksonville, FL University 3 3c 3d

Subtotal 6 6 6

Miami, FL AHF 3 3 3

Sacramento, CA HMO 3 3 3

Total for all clinics 26 24 23

Abbreviations: AHF, AIDS Healthcare Foundation; FQHC, federally
qualified health centre; HMO, health maintenance organization.
aThe Atlanta site office administrator left between months 4 and 12
and was not replaced. Their responsibilities were assumed by the
Atlanta clinic’s injector.
bThe Washington, DC, site withdrew from the study before enrolling
any patient participants. Two SSPs from this site completed base-
line surveys and interviews but did not participate in month 4 or 12
activities.
cThe physician designated as the principal investigator at the
Jacksonville site changed just before month 4 SSP surveys and
interviews. However, the new principal investigator was previously
involved in the study and, therefore, was asked to complete the
month 4 study activities.
dThe staff member designated as the administrator at the Jack-
sonville site changed between month 4 and 12 activities. The newly
designated office administrator at this site was previously involved in
the study.

Practice and the Declaration of Helsinki. The study protocol
was approved by a central Institutional Review Board and/or
local Institutional Review Boards where required.

2.2 Clinical intervention

After a 1-month lead-in with oral cabotegravir 30 mg +
rilpivirine 25 mg to assess initial tolerability, patient partici-
pants received a cabotegravir 600 mg + rilpivirine 900 mg LA
loading dose at month 1 and monthly cabotegravir 400 mg +
rilpivirine 600 mg LA maintenance doses thereafter. Injections
were scheduled on an individual patient participant basis with
a ±7-day dosing window around the target visit date, which
was dictated by the date of the month 1 injection.

2.3 Implementation intervention

The primary implementation strategy comprised facilitation
plus implementation toolkits. Implementation strategies were
evaluated by clinic type and the impact on implementation
outcomes was assessed. Facilitation included monthly phone
meetings with representatives from each site, occurring from
the beginning of patient enrolment through the last month 6
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visit, to share best practices, discuss support tools and alter-
native workflows and identify barriers to and facilitators of
successful delivery of cabotegravir + rilpivirine LA.

The toolkit contained both SSP and patient participant
materials supporting education, adherence to monthly visits
and clinic logistic planning. These materials were provided in
digital and hard-copy formats and through in-person meetings.
Toolkit materials were available to use at the clinics’ discretion
and included a cabotegravir + rilpivirine LA fact sheet, cabote-
gravir + rilpivirine LA injection training video, web-based
treatment planner to assist staff in managing patient work-
flow, patient reminder system, hot/cold packs for patients,
what-to-expect educational injection flash card for patients,
frequently asked questions educational document for patients
and a what-to-expect video for patients.

2.4 Objectives and assessments

Proctor Framework was used to evaluate the acceptability,
appropriateness and feasibility of delivering cabotegravir +
rilpivirine LA across clinic types [9]. Other objectives included
evaluation of organizational facilitators and barriers, imple-
mentation sustainability, and safety and efficacy of cabote-
gravir + rilpivirine LA.

Implementation outcomes were assessed through accept-
ability of intervention measure (AIM), intervention appropri-
ateness measure (IAM) and feasibility of implementation mea-
sure (FIM) surveys at baseline, month 4 and month 12 [10].
Each was a 4-item survey that utilized a 5-point rating scale
(1 = completely disagree to 5 = completely agree) and has
been previously validated under the Proctor Framework [10].
The primary endpoint was changed from baseline in AIM, IAM
and FIM at month 12.

Programme sustainability was assessed in month 12 using
the Program Sustainability Assessment Tool (PSAT) [11]. For
the purposes of this study, two of the PSAT domains in the
original scale—partnerships and funding stability—were
excluded from the survey. Six domains were included: envi-
ronmental support, organizational capacity, programme
evaluation, programme adaptation, communications and
strategic planning. Each domain was measured with five items
(30 items total). Each item was assessed with an 8-point
rating scale (1 = to no extent at all and 7 = to a very great
extent), as well as a not applicable/not able to answer option.

Barriers to implementation were assessed in a 23-item sur-
vey (baseline, month 4 and month 12) that utilized a 5-point
rating scale (1 = completely disagree to 5 = completely agree;
higher scores were more positive). Additional survey ques-
tions assessed SSP perceptions of the utility of the toolkit,
time spent and acceptability of time spent in the clinic for
injection visits, time to optimal implementation and attitudes
towards and expectations for cabotegravir + rilpivirine LA.
Surveys were self-administered, and results were scanned or
faxed to Evidera (Bethesda, MD, USA) for analysis.

The Consolidated Framework for Implementation Research
(CFIR) provides a theoretical model for evaluating cabote-
gravir + rilpivirine LA administration in the clinic setting [12,
13]. The CFIR is composed of five major domains affect-
ing implementation success: inner setting, outer setting, pro-
cess, individual characteristics and intervention characteris-

tics (Figure 1a,b) [12]. The CFIR model supports identifying
barriers to and facilitators of meeting implementation goals.
Semi-structured, CFIR-guided interviews were conducted by
an interviewer from Evidera at baseline, month 4 and month
12 and addressed topics including barriers to implementation,
infrastructure changes, use of toolkit resources and best prac-
tices. Baseline interviews were conducted in person; month 4
and month 12 interviews were conducted by phone. Qualita-
tive interviews were recorded, transcribed and analysed for
trends using ATLAS.ti software (version 8.1; ATLAS.ti Scien-
tific Software Development GmbH, Berlin, Germany).

2.5 Statistical methods

The study size was based on estimates for the number of
patient participants required to initiate potential changes in
clinic flow and logistics. The sample size for SSPs was deter-
mined by the feasibility of enrolling an adequate number
of clinics to obtain multiple staff members’ perspectives on
implementation and to achieve thematic saturation in SSP
interviews. Nine sites (n = 3 SSPs per site) and 135 patient
participants (n = 15 per site) were planned for enrolment
to provide adequate precision for estimations of the primary
endpoint; only 115 patient participants were enrolled, in part
due to the withdrawal of one FQHC site. Descriptive statis-
tics are reported for clinic and SSP characteristics and survey
measures.

3 RESULTS

3.1 Implementation outcomes

3.1.1 Acceptability, appropriateness and feasibility
of an intervention

High acceptability, appropriateness and feasibility of cabote-
gravir + rilpivirine LA were reported among SSPs at baseline,
month 4 and month 12, regardless of clinic type (Figure 2).
For acceptability, mean total AIM scores were consistent
between baseline (4.43) and month 12 (4.45; Figure 2a). At
month 12, the majority of SSPs at each site agreed or com-
pletely agreed with each of the four items, with only one SSP
reporting a neutral response for item 1 (office administrator
from the HMO site) and one SSP reporting a neutral response
for items 2 through 4 (nurse/injector from the HMO site). For
appropriateness, mean total IAM scores were 4.52 at baseline
and increased at month 12 (4.61), with all SSPs at each site
agreeing or completely agreeing with all four items at month
12 (Figure 2b). For feasibility, the mean total FIM scores were
4.38 at baseline and increased at month 12 (4.46; Figure 2c).
At month 12, most SSPs at each site agreed or completely
agreed with each of the four items, with the office adminis-
trator from a private practice reporting a neutral response for
items 1 through 3 and one physician/principal investigator and
one office administrator from either a private practice or the
AHF site reporting a neutral response for item 4.

3.1.2 Sustainability of intervention

At month 12, SSPs were positive about the sustainability of
cabotegravir + rilpivirine LA implementation, with individual
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Individual
characteristics

• Knowledge and 
 beliefs about the 
 intervention
• Self-efficacy
• Individual stage 
 of change
• Other personal 
 attributes

Consolidated Framework for Implementation Research

Intervention 
characteristics

• Intervention source
• Evidence of 
 strength and quality
• Relative advantage
• Adaptability
• Trialability
• Complexity

Outer settings

• Patient needs 
 and resources
• Cosmopolitanism
• Peer pressure
• External policies 
 and incentives

Process

• Planning
• Engaging
• Executing
• Reflecting and 
 evaluating

Inner settings

• Structural 
 characteristics
• Networks and 
 communications
• Culture
• Additional 
 resources

• Tired of taking daily pills
Concerned about HIV status disclosure
Stressed about adherence to daily oral medication
Felt stigmatized by their HIV status

(b)

(c)

(a)

•
•
•

Inner setting
• Good communication about the treatment window

Good appointment reminder system
Dedicated staff for appointment tracking
Teamwork
Web-based treatment planner

•
•
•
•

Intervention characteristics

Implementation adaptations

Process

Individual characteristics

Outer setting

Best practicesInner setting

Use of the treatment plannerProcessSustainability
University injector: “So the clinic director wasn’t directly 
involved with the research project, but he has been watching 
to see how it affects the flow. Part of me working as a 
coordinator was to make sure we were making efficient 
appointments, or that when these become available, these 
guys will come in, you know, just for the shots or for the 
labs, depending on whatever is required for that visit, but 
that they weren’t impeding any of the current flow. And it 
was helpful for him to see it from a distance, and see how 
these guys are going to the clinic and anticipate how future 
patients would be able to do the same.”  

FQHC office administrator: “The treatment planner we use 
every time a patient comes in, because that guides us to that 
next injection, kind of gives that window.”

Ease of implementation
Private practice office administrator: “At first when we were 
going through CUSTOMIZE, I thought that wow, this is going to 
be really chaotic – we’re going to be all over the place. We’re 
going to be busy because we’ll be seeing subjects once a month 
and not every three months, spacing it out. But once we did a 
couple of the visits, we’re like oh, this is easy. This is not going 
to be hard at all. Once we got into the routine habit and actually 
started performing some of the things, it was good.”

Benefits of monthly visits
FQHC injector: “I personally love to see [patients] once a month 
just because I want to keep up with them, because a lot of them 
I care about. I get to know them better too, and they’re coming in 
every month rather than every 6 months or every year. It’s more 
family when we’re seeing each other more often.”

FQHC physician: “We have a great pharmacy director. She’s 
made sure that we’re cooperating together, and that was 
great. And, our clinical trial coordinators used the treatment 
planner, having everything forecasted well in advance, and 
[ensuring] that we all have agreed upon visit times. We know 
when the shots are going to be, and we know what the 
windows are in case a shot needs to be rescheduled. I think 
her use of [the treatment planner] made that pretty smooth.” 

Implementation 
outcomes

• COVID-19
• California wildfires
• Drug overdoses
• Patient socioeconomic 
 status
• Transportation

• Strong efficacy
• Monthly dosing
• No pill bottle
• Flexibility of the regimen 
 with oral therapy

• Extra refrigeration
• Expanded hours
• New relationships with 
 other departments
• Designated injection room

• Sharing best practices 
 in early stages of 
 implementation
• Injection education/training
• Good team communication
• Ease of implementation after 
 the first few months in clinic

Figure 1. (a) Domains and constructs of the consolidated framework for implementation research. (b) Implementation results from the
CUSTOMIZE study by consolidated framework for implementation research domain. (c) Staff-study participants in their own words.
Abbreviation: FQHC, federally qualified health centre.
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mean PSAT domain scores ≥5.50 (maximum score of 7)
and an overall mean score of 5.83 across all domains (see
Figure 1c for SSP quotations). Each PSAT domain represents
concepts that are important for programme sustainability.
SSPs indicated they were most confident about the communi-
cation plan for their clinics and least confident about strategic
planning (mean domain score of 6.09 and 5.50, respectively).
Other mean domain scores were 5.74, 5.82, 5.83 and 5.98
for organization capacity, environmental support, programme
evaluation and programme adaptation, respectively.

3.1.3 Medication regimen preferences

In month 12 surveys, 8 (57%) of 14 SSPs who indicated they
prescribe medications in their role reported having no prefer-
ence between providing cabotegravir + rilpivirine LA or pre-
scribing or recommending daily oral tablets, two (14%) pre-
ferred cabotegravir + rilpivirine LA, one (7%) preferred daily
oral tablets and three were undecided. Both individuals who
preferred LA injections were nurses or injectors from either a
private or university practice.

3.1.4 Barriers to implementation

The proportion of SSPs indicating patient and clinic fac-
tors were potential barriers to implementation numerically
decreased from baseline to month 4 (Figure 3). At month 12,
the proportion indicating barriers was lower than at baseline
except for patient injection pain or soreness, which was con-
sistent between month 12 versus baseline (48% vs. 46%). At
baseline, patients’ ability to maintain monthly appointments
was the top-reported concern among SSPs (81%) but was
lower at month 12 (39%).

3.2 Implementation determinants
(CFIR–informed)

3.2.1 Inner settings: available resources

In month 4 interviews, nine SSPs (38%) reported that struc-
tural changes and resources were needed to accommodate
cabotegravir + rilpivirine LA (Table 2). The most reported
structural change was purchasing ≥1 extra refrigerator by
three FQHC sites and two private practices (n = 1 from each
clinic; 21%). In month 12 interviews, 30% of SSPs (n = 1 from
university and n = 2 each from FQHC and private practice;
n = 4 injectors and n = 3 physicians) reported needing to
make changes for implementation, including changing clinic
hours to accommodate early morning or late evening injec-
tion visits, purchasing refrigerators, designating more space
for injections and increasing coordination with other depart-

ments (i.e. pharmacy). The majority of SSPs (n = 15; 65%) did
not think their clinic underwent significant changes to accom-
modate CUSTOMIZE and did not anticipate their clinic would
require permanent changes after month 12.

In interviews, key strategies for successful implementation
were good communication about the treatment window with
patients, a good appointment reminder system and a desig-
nated person to track appointment scheduling and reschedul-
ing (Figure 1c). Additional strategies were teamwork and the
use of the web-based treatment planner.

3.2.2 Inner settings: readiness for implementation
and implementation climate

In month 12 interviews, FQHC SSPs indicated that initial
concerns about leadership support were mitigated by pos-
itive clinical data and ease of implementation. University-
based clinics’ initial concern about patients keeping appoint-
ments was mitigated through tracking and a patient-friendly
reminder system. Private practices were initially concerned
about “chaos” created by the frequency and length of injec-
tion visits; by month 12, wait times were short (∼5 minutes
in the waiting room and ∼10 minutes in the exam room), and
increased touchpoints benefited the patient–provider relation-
ship. In month 12 interviews, 16 SSPs (70%) commented that
there were benefits to monthly clinic visits, such as more fre-
quent sexually transmitted infections and preventative screen-
ings and closer monitoring of diabetes and hypertension. The
AHF provider reported that they may need additional exam
rooms and space to accommodate patients. Their patients’
excitement about cabotegravir + rilpivirine LA was surpris-
ing to them. The HMO site reported that implementation was
less challenging with more experience and that engaged staff,
teamwork and clarity about scheduling were keys to success.

Best practices varied by clinic type and included check-
ing in with patients after their first injection (FQHC), adding
the “Pharmacist in Charge” to their morning huddles (AHF),
using telehealth for sharing information with patients (HMO),
scheduling visits >1 month in advance (university) and des-
ignating specific time slots for walk-in injection visits for
patients needing to reschedule (private practice).

3.2.3 Outer settings: patient needs and resources,
and external policy and incentives

COVID-19 pandemic–related closures began in the United
States in early 2020, when CUSTOMIZE was about halfway
completed. Although major changes to clinic operations and
hospital policies occurred to ensure patients were adherent to
COVID-19 precautions and restrictions, all clinics were able

Figure 2. Mean total scores and mean scores for each clinic type from (a) AIM, (b) IAM and (c) FIM questionnaires over time. Each
was a 4-item survey that utilized a 5-point rating scale (1 = completely disagree to 5 = completely agree; higher scores were more
positive). Items in the AIM survey were as follows: (1) cabotegravir + rilpivirine LA meets my approval, (2) cabotegravir + rilpivirine LA
is appealing to me, (3) I like the idea of cabotegravir + rilpivirine LA and (4) I welcome cabotegravir + rilpivirine LA. Items in the IAM
survey were as follows: (1) cabotegravir + rilpivirine LA seems fitting, (2) cabotegravir + rilpivirine LA seems suitable, (3) cabotegravir +
rilpivirine LA seems applicable and (4) cabotegravir + rilpivirine LA seems like a good match. Items in the FIM survey were as follows:
(1) cabotegravir + rilpivirine LA seems implementable, (2) cabotegravir + rilpivirine LA seems possible, (3) cabotegravir + rilpivirine LA
seems doable and (4) cabotegravir + rilpivirine LA seems easy to administer. Abbreviations: AHF, AIDS Healthcare Foundation; AIM,
acceptability of intervention measure; CAB, cabotegravir; FIM, feasibility of implementation measure; FQHC, federally qualified health
centre; HMO, health maintenance organization; IAM, intervention appropriateness measure; LA, long-acting; RPV, rilpivirine.

6

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26003/full
https://doi.org/10.1002/jia2.26003


Czarnogorski M et al. Journal of the International AIDS Society 2022, 25:e26003
http://onlinelibrary.wiley.com/doi/10.1002/jia2.26003/full | https://doi.org/10.1002/jia2.26003

48

22

13

26

17

22

43

39

42

33

17

21

38

46

38

38

46

50

50

50

54

73

77

81

0 20 40 60 80 100

Patient injection/soreness

Management of patients
with other needs

Patients failing CAB + RPV LA
due to missed dose/visit

Rescheduling missed injections

Staff resourcing for clinic flow

Flagging/Awareness of
missed visits

Patients' transportation for
monthly appointment

Patients’ ability to keep
monthly appointment

Proportion of SSPs, %

Baseline (N=26) Month 4 (N=24) Month 12 (N=23)

Figure 3. Most commonly endorsed barriers to implementation among SSPs at baseline, month 4 and month 12. Bars show the pro-
portion of SSPs who agreed or completely agreed that each item was a barrier. Abbreviations: CAB, cabotegravir; LA, long-acting; RPV,
rilpivirine; SSP, staff-study participant.

Table 2. Infrastructure changes by clinic type

Clinic type

Infrastructure changea FQHC University Private practice HMO AHF

Extending clinic hours or staff working hours ✓+ ✓+ ✓+ + ✓

Increased coordination with other departments (i.e. pharmacy) ✓+ ✓+ ✓+ ✓+
Purchasing new refrigerators ✓+ ✓+
Finding room space or working around room availability ✓+ ✓+
Adjusting staff working hours ✓ ✓

Use of different staff for injections ✓

Making transportation arrangements for patient participants ✓

Scheduling injection visits in the morning or during lunch

breaks

✓

Designating certain exam rooms for injections +

Abbreviations: AHF, AIDS Healthcare Foundation; FQHC, federally qualified health centre; HMO, health maintenance organization.
aReported in interviews by ≥1 staff-study participant at any time point. “✓” indicates the factor was endorsed at month 4. “+” indicates the
factor was endorsed at month 12.

to continue providing cabotegravir + rilpivirine LA. Changes
made by clinics during the COVID-19 pandemic included
implementing symptom checks and telephone screening in
advance to shorten appointments, expanding waiting rooms
to maintain social distancing, avoiding waiting rooms by hav-
ing patients call the clinic upon arrival, having staff available
to assist with scheduling changes and implementing telehealth
visits when feasible. Staff noted keys to success included hav-
ing a plan to deliver oral ART medications to patients unable
to attend an injection visit for COVID-19–related reasons.

All (100%) SSPs reported patients remained willing to attend
clinic appointments during the pandemic. The AHF site was
temporarily closed due to COVID-19 but was able to resched-
ule their patients to receive LA injections within the treat-
ment window; all other sites continued operating without clo-
sures. Despite eight patients needing short-term oral therapy
with cabotegravir + rilpivirine tablets to cover missed injec-
tions for COVID-19–related reasons, all clinics maintained
their patients on continuous ART throughout the study and
all patients remained virologically suppressed [14]. No SSPs
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Table 3. SSP-perceived external factors affecting cabotegravir + rilpivirine LA implementation by clinic type

Clinic type

External factora FQHC University Private practice HMO AHF

Patient socio-economic status ●✓ ●✓

Living conditions of PLHIVb ✓ ✓

Being able to take time off workb ✓ ✓

Transportation issuesb ●✓ ✓ ●✓ ✓ ✓

Comorbid health conditions ✓ ✓ ✓

Rural versus urban geography ✓

Stigma of being seen at clinics ●✓ ✓

Treatment cost/insurance reimbursement issues ●✓+ ●✓+ ●✓+ ●✓+

Abbreviations: AHF, AIDS Healthcare Foundation; FQHC, federally qualified health centre; HMO, health maintenance organization; PLHIV, peo-
ple living with HIV.
aReported in interviews by ≥1 staff-study participant at any time point. “●” indicates the factor was endorsed at baseline. “✓” indicates the
factor was endorsed at month 4. “+” indicates the factor was endorsed at month 12.
bFactors that were reported during facilitation calls.

Table 4. SSPs’ ratings of most and least used toolkit items (month 4 and month 12)

Toolkit item

Month 4, %

(N = 24)

Month 12, %

(N = 23)

Most used toolkit items

Hot/cold packs for patients 75 91

Face-to-face injection training 63 83

Video/online training on how to give a cabotegravir +
rilpivirine LA injection

63 74

Facilitation group calls 79 70

What-to-expect factsheet for patients 63 70

Patient video of what to expect 67 61

Least used toolkit items

Trial guide app 21 4

Patient reminder—electronic app (ViiV Healthcare

provided)

25 9

FAQ chatbot 25 13

Web-based clinic capacity planner 8 13

Web-based health clinic capacity planning tool 8 13

Patient reminder—SMS/text (ViiV Healthcare provided) 21 22

Abbreviations: FAQ, frequently asked question; LA, long-acting; SMS, short message service; SSP, staff-study participant.

reported any patient participant requested a return to oral
ART because of the pandemic.

In interviews at baseline and month 4, SSPs reported many
external factors that may influence cabotegravir + rilpivirine
LA implementation, including treatment cost or insurance
reimbursement issues, transportation issues and patient socio-
economic status (Table 3). By month 12, treatment cost or
insurance reimbursement issues was the only external factor
reported.

3.2.4 Process: planning and engaging

Monthly facilitation calls were conducted through month 6 to
help with planning and best practice sharing. The first few
calls were helpful for understanding initial obstacles at sites.
By month 12 interviews, 10 (43%) SSPs said they did not

need additional monthly facilitation calls and best practice
sharing.

Throughout the study, ViiV Healthcare provided access to
resources to support patient adherence, patient and provider
education, and planning and logistical support. According to
SSPs at month 12, the most frequently used resources in the
CUSTOMIZE toolkit included hot and cold packs for patients,
face-to-face injection training and video or online injection
training (Table 4). The “what to expect” patient video was
used more in the earlier months when sites were becom-
ing accustomed to the toolkit resources compared with later
months. The use of the treatment planner was highly val-
ued, but scheduling practices varied by clinic type (Figure 1c).
Some clinics found scheduling one monthly appointment at a
time was most efficient for the clinic and patient, whereas
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other clinics (University and HMO) found that scheduling >1
month at a time worked best to limit overbooking. Private
practices were more likely to use the “what to expect” video
and treatment planner.

3.2.5 Process: champions

Physicians were primarily the champions early in the process,
identifying potential participants to enrol, answering patient
questions about the treatment and/or trial and being respon-
sible for decisions regarding the trial. Over time, responsi-
bilities shifted, and the role of most physicians decreased,
whereas office administrators and injectors remained involved
in the logistics of scheduling and conducting injection visits.
Injectors also participated in identifying patient participants,
answered patient questions and handled issues regarding the
logistics of trial management, such as space utilization and
infrastructural requirements. Office administrators screened
and consented to patients once identified by the physician or
injector and were responsible for the day-to-day function of
the trial.

3.2.6 Process: executing, and reflecting and
evaluating

At months 4 and 12, most SSPs reported patient injection
visits lasted 16–45 minutes and the amount of time patients
spent in the clinic for injection visits was very or extremely
acceptable (Figure 4). The median study visit length from
the start to the end of the appointment was 32 minutes at
months 5 and 11. None reported it was not at all acceptable.

At month 12, most SSPs reported it took 1–3 months (78%)
or 4–6 months (17%) for their clinic or practice to optimally
implement cabotegravir + rilpivirine LA; none reported it took
10–12 months or responded that they were still working on
it. In month 12 interviews, most SSPs indicated cabotegravir
+ rilpivirine LA implementation had been “easy” (n = 13; 57%)

or “not too bad” (n = 7; 30%) despite initially thinking it might
be “chaotic” (Figure 1c).

In month 12 interviews, SSPs described patients’ treatment
adherence and treatment effectiveness as indicators of suc-
cessful implementation. Additional benefits of patients coming
into the clinic each month included improved patient engage-
ment and the ability to address patients’ non-HIV–related
health concerns (Figure 1c).

3.2.7 Individual characteristics: knowledge and
beliefs about the intervention, individual stage of change
and personal attributes

In SSP surveys, the top four characteristics of PLHIV most
suited for monthly injections at baseline and month 12
included patients who were tired of taking daily pills, con-
cerned about HIV status disclosure, stressed about adherence
to daily oral medication and felt stigmatized by their HIV sta-
tus (each endorsed by ≥74% of SSPs; Table 5). In month 12
interviews, SSPs reported that PLHIV who are reliable (i.e.
adherent to visits and medication; n = 5; 22%), do not like
taking pills and are younger (n = 2; 9%) were best suited for
LA injections; two SSPs (9%) reported that all PLHIV were
suitable for LA therapy.

In month 4 interviews, 67% of SSPs (n = 16) indicated that
patients’ reactions to receiving cabotegravir + rilpivirine LA
were positive, reporting that patients were happy about no
longer needing to take daily oral HIV medications and felt LA
treatment would be simpler and fit with their life better than
their daily oral regimen.

3.2.8 Intervention characteristics: evidence of
strength and quality, relative advantage, adaptability,
trialability and complexity

In month 12 interviews, SSPs stated their confidence in
cabotegravir + rilpivirine LA increased after knowing how
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Table 5. SSP-reported characteristics of PLHIV most appropri-

ate for cabotegravir + rilpivirine LA injections

Characteristic, %

Baseline

(N = 26)

Month 12

(N = 23)

Patients who have concerns about

HIV status disclosure

81 74

Patients who feel stigmatized by

their HIV

77 74

Patients who are tired of taking

pills daily

89 74

Patients who experience stress or

anxiety over daily adherence to

their oral medications

81 74

Female 69 70

Patients adherent to oral HIV

medications

73 65

Male 73 65

PLHIV for 3–10 years 65 61

Younger patients (<35 years) 69 61

Older patients (>50 years) 58 61

Transgender 65 61

PLHIV for >10 years 62 57

Patients with more structured

lifestyles (working regularly,

stable income, stable housing

and stable relationships)

62 57

All patients 27 52

Long-term HIV survivors 50 52

Patients who are frequent

travellers or have changing

work/school hours

46 52

Patients with more chaotic

lifestyles

50 52

Patients non-adherent to oral HIV

medications

58 48

Patients with a psychiatric

comorbidity

46 44

Homeless or unstably housed

patients

42 39

Newly diagnosed patients 46 30

Treatment-naive patients 39 30

Injection drug users 50 30

Incarcerated or temporarily

incarcerated patients

27 22

Abbreviations: LA, long-acting; PLHIV, people living with HIV.

well the medication worked for their patients. Many SSPs
were surprised by the high patient interest and willingness
to attend clinic visits for monthly appointments without com-
plaint. Many SSPs noted important learnings due to the
COVID-19 pandemic and reported that temporary oral ther-
apy was easy to implement and provided flexibility if patients
could not attend an injection visit. These factors increased

provider confidence in prescribing cabotegravir + rilpivirine
LA to a wider variety of PLHIV.

4 D ISCUSS ION

After 12 months of once-monthly cabotegravir + rilpivirine
LA implementation in the CUSTOMIZE study, healthcare
providers across diverse US clinic types and geographic loca-
tions perceived implementation as successful. Mean scores
for acceptability, appropriateness and feasibility were high at
baseline and either increased or remained consistent with
baseline scores at month 12, despite much of the study occur-
ring during the COVID-19 pandemic. Healthcare providers
were positive about the sustainability of implementing cabote-
gravir + rilpivirine LA, with high scores reported for each
PSAT domain, suggesting confidence in programme sustain-
ability based on currently employed implementation strate-
gies. Overall, cabotegravir + rilpivirine LA implementation
was successful, with high rates of adherence and satisfaction
across participating sites, despite many patient participants
having a lower socio-economic status and facing many chal-
lenges, including the COVID-19 pandemic [14].

Overall, implementation of monthly cabotegravir +
rilpivirine LA exceeded SSP expectations, and perceived
barriers to implementation decreased from baseline to month
12. Barriers were mitigated with minor process adjustments
that varied by clinic type, with most SSPs reporting optimal
implementation occurred within the first 3 months and did
not require significant changes in their clinics. Teamwork
among clinic staff, ongoing communication with patients and
the use of an online treatment planner facilitated successful
implementation.

Our findings provide initial answers to questions that have
been raised about the initial steps for implementing LA ART
in real-world settings [7]. For example, SSPs identified key
characteristics of patients appropriate for LA therapy, logisti-
cal requirements for implementing monthly injections, patient
management strategies and approaches to staffing and staff
training. Healthcare providers were pleasantly surprised at
their patients’ enthusiasm for this new regimen, despite the
requirement for monthly office visits. Because the every-2-
month regimen will require similar strategies for success-
ful implementation, the findings from this study will likely
be applicable to that dosing regimen. Although CUSTOMIZE
provided useful information for the initial implementation
of cabotegravir + rilpivirine LA before regulatory approval,
future real-world analyses are needed to assess the impact
of real-world factors, such as insurance coverage and appoint-
ment scheduling once the patient population increases. For
example, filing preapproval letters and claims with insurance
companies will likely result in a time and paperwork burden
among clinic staff [15].

This study has some limitations. Survey results, including
differences between clinic types, should be cautiously inter-
preted because of the small number of SSPs and sites for
each clinic type included in the study. The SSPs were not
the same across time points at some sites due to staffing
changes. Despite this small sample size, CUSTOMIZE enrolled
a racially and ethnically diverse patient population from
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diverse sites and geographic locations, which were generally
representative of different types of HIV-1 care clinics and
the US population of PLHIV [14, 16]. The number of patient
participants enrolled per site was determined as the esti-
mated number of patient participants that could necessitate
changes in clinic practice for initial implementation; additional
implementation strategies for scale-up may be identified
when a larger population of PLHIV receive LA ART at any
one clinic. CUSTOMIZE was conducted before regulatory
approval of cabotegravir + rilpivirine LA; therefore, some
factors were non–real-world (i.e. medications were provided,
so no reimbursement or insurance processing was evaluated).
However, unanticipated real-world challenges, including the
COVID-19 pandemic, had minimal impact.

5 CONCLUS IONS

Overall, the results from the CUSTOMIZE study demonstrate
that cabotegravir + rilpivirine LA was successfully imple-
mented across a range of US healthcare settings with minor
adjustments to clinic logistics and infrastructure, thus provid-
ing important insights into cabotegravir + rilpivirine LA imple-
mentation in post-approval, real-world settings.
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