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Abstract

Introduction: Long-acting injectable cabotegravir + rilpivirine (CAB + RPV

LAI) was approved for use in virally suppressed adults in the England and

Wales national health service in November 2021. We describe a service evalua-

tion of delivery processes and outcomes in 12 clinics.
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Methods: Centres populated a database using information from local policies

and clinical records. Services were asked to describe approval processes, clinic

pathways, and adherence to national guidelines. Additional data were collected

on reasons for regimen choice, treatment discontinuations, and management

of viraemia.

Results: In total, 518 adults from 12 clinics were approved for CAB + RPV

LAI between February 2022 and December 2023. Of the 518 people approved

for CAB + RPV LAI, 423 received at least one injection. Median duration on

CAB + RPV was 7.5 months (interquartile range 3.7–11.3). In total, 97% of

injections were administered within the ±7-day window. Virological failure

occurred in 0.7%, and 6% discontinued CAB + RPV.

Conclusion: In this large UK-based cohort, robust approval processes and

clinic protocols facilitated on-time injections and low rates of both discontinua-

tion and virological failure.
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INTRODUCTION

Cabotegravir and rilpivirine (CAB + RPV) is the first
complete long-acting injectable (LAI) treatment and has
been approved for 2-monthly use in Europe and the UK
as a switch option for virally suppressed people living
with HIV-1 infection [1]. In the UK, HIV care is free at
the point of delivery and mostly co-delivered as inte-
grated care together with sexual health services within
outpatient clinics. CAB + RPV was approved for use in
the England and Wales national health service (NHS) in
November 2021 based on its efficacy, safety, favourable
treatment satisfaction, and a cost-effectiveness analysis
performed by the National Institute for Health and Care
Excellence (NICE) [2–9]. NICE modelling of cost effec-
tiveness was based on assumptions about the seniority of
staff needed to deliver injectables and appointment dura-
tion with no extra funding allocated to cover these costs.
The assessment was that a junior-level (band 5) nurse
would be able to deliver the injectable within a 15-min
appointment [9].

CAB + RPV LAI was preferred by over 90% of trial par-
ticipants across four randomized controlled trials (RCTs)
[2–8, 10]. Improved treatment satisfaction compared with
daily oral therapy has been consistently demonstrated
using validated patient-reported outcome measures such as
the HIV Treatment Satisfaction Questionnaire [10, 11]. The
benefit has been shown to be most pronounced in people
experiencing psycho-social or treatment challenges with
daily oral therapy, including internalized and interpersonal

stigma, inconvenience, adherence difficulties, swallowing
difficulties, and pill fatigue [10, 11].

At 48 weeks, virological efficacy in RCTs ranges
between 90% and 94.3%, and CAB + RPV LAI has been
consistently non-inferior to the oral comparator with and
without the use of an oral lead in (OLI) [2–8, 10]. How-
ever, it is also clear that CAB + RPV LAI demonstrates a
lower genetic barrier to resistance than most second-
generation integrase inhibitor-based oral regimens
[12, 13]. In the context of suppressed switch, virological
failure (VF) is uncommon, and the small number of cases
of VF in the RCTs were all in people with on-time injec-
tions. Although VF is a rare event (<2%), most people
who experience VF will accumulate one or two class
resistance, thereby reducing future options [4, 8]. Conse-
quently, a multivariable analysis including participants
who received CAB + RPV LAI over 152 weeks found that
the presence of at least two of three baseline factors (pre-
existing RPV resistance-associated mutations, A6 sub-
type, and body mass index > 30 kg m�2) was associated
with VF [14]. A predictive model was developed to guide
clinicians based on the relative weighting of each associ-
ated factor with confirmed VF (CVF). The model identi-
fied that the presence of two or more baseline factors is
associated with a 19.3% risk of CVF [14]. Based on the
summary of product characteristics (SmPC) licence and
the findings of the multivariable analysis, the British HIV
Association (BHIVA) guidelines have taken a more
restrictive position than the European Medicines Agency
(EMA) licence and the SmPC label and have added
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various good practice suggestions such as ensuring an
individual has an undetectable viral load (VL) for at least
6 months before starting, no history of unplanned treat-
ment interruption on a non-nucleoside reverse transcrip-
tase inhibitor (NNRTI) or integrase strand transfer
inhibitor (INSTI)-containing regimen, no history of
INSTI monotherapy, a mandatory OLI, and 2-monthly
VL monitoring [1, 15, 16]. The guidelines also predict
concerns about the capacity of services to accommodate
the additional work and steer clinicians to focus on those
with the greatest psychological need or who are unable to
take oral medication [15].

We performed a service evaluation to assess CAB
+ RPV processes and pathways, adherence to national
guidelines, and management of viraemia in 12 UK HIV
clinics.

METHODS

Ethical and data considerations

Clinical researchers within the London-based Sexual
Health and HIV All East Research (SHARE) Collabora-
tive contacted peers through informal clinical and
research networks to form a clinical collaborative
network (SHARE LAI-net) with the aim of describing a
real-world cohort within the NHS system. The SHARE
LAI-net real-world cohort consists of a convenience sam-
ple from 12 participating NHS clinics across two nations
in the UK. Data were retrospectively captured from rou-
tinely collected clinical data from electronic health
records. Service evaluations fall outside of the research
ethics system, but use of patient data does involve ethical
considerations. The research team ensured that all data
were managed according to Caldicott principles and, on
review, felt that the benefits of the evaluation outweighed
any risks to patients [17]. To further ensure that we were
not overlooking any ethical issues, the research team
reached out to the Health Research Authority for guid-
ance and received confirmation that our use of data at a
service level did not require any additional approvals
beyond local registration. Service evaluations were regis-
tered at each participating centre with respective clinical-
effectiveness teams and approved by clinical governance
leads. Reporting of demographic data and outcomes is
aggregated to prevent identifiability at smaller centres.

Cohort-specific data

We retrospectively reviewed electronic patient records for
adults approved by a multidisciplinary team (MDT)

for CAB + RPV LAI at each hospital between February
2022 and December 2023. We describe individual charac-
teristics (demographics, prior antiretroviral therapy
[ART] regimen, number of comorbidities, and concomi-
tant medications) and reason for referral (multiple rea-
sons could be selected). Approval processes were
evaluated against SmPC licence criteria, local screening
criteria, and BHIVA guidelines. We summarized clinical
processes such as use of OLI, time from MDT approval to
starting CAB + RPV, VL monitoring, and processes for
management of viraemia. We summarized outcomes,
including adherence to the 7-day window for injection
receipt, and reasons for discontinuation. We described
the frequency of viraemia and subsequent clinical man-
agement. Viraemia was categorized into either viral blips
(single VL 50–200 c/mL preceded and followed by VL
<50 c/mL), confirmed viraemia (two or more consecutive
VL >50 c/mL), or VF (two consecutive HIV VL ≥200 c/
mL). Individuals who received CAB + RPV before UK
licensing (i.e. on compassionate use) were not included.
Descriptive statistics were used to summarize data with
median and range or interquartile range (IQR) where
appropriate. Therapeutic drug monitoring was not per-
formed, and pharmacokinetic data were not evaluated as
this is not part of routine clinical care.

Clinic-specific data

Each clinic was provided with a de-identified structured
case-report spreadsheet that included drop-down menus
and free-text fields. The case-report spreadsheet routinely
collected clinical data only and was not based on a
research protocol. Variables of interest were focused on
clinical outcomes, approval processes (criteria used for
screening, frequency of approval meetings), and clinical
care delivery logistics (e.g. recall systems, management of
abnormal results, staff capacity, appointment duration,
and number of people seen per injectable clinic).

RESULTS

Cohort characteristics

In our analysis, 518 people were approved to receive
CAB + RPV. Of these, 365 (71%) were cisgender men,
150 (29%) were cisgender women, and three (0.6%) were
transgender women. In total, 252 (48%) were White and
206 (40%) were heterosexual. Median age was 46 years
(IQR 37–54) (Table 1). Of the 518 participants, 433 (84%)
have commenced CAB + RPV to date; 37 people
approved for treatment went on to decline CAB + RPV
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LAI at the initial treatment visit, and 48 are yet to start
for reasons such as clinic capacity, concurrent clinical
issues, or individual preference. Regarding current treat-
ment, 84% switched from a three-drug regimen, 87% of
whom were on either an NNRTI or an INSTI as their
third agent (Table 1). According to healthcare providers,
the commonest reasons for referral were inconvenience
of oral medication (82%), followed by HIV stigma (31%)
and fear of disclosure (27%) (Figure 1). A total of
153 (30%) people were taking concomitant medication
and 242 (47%) had at least one other comorbidity (see
Table 1). Most (92%) people met EMA licensing criteria,
and 74% met both EMA licensing criteria and 2022
BHIVA guidance. The majority (78%) had no factors pre-
dictive of VF, 106 people (21%) had one baseline risk fac-
tor for failure, and six (1%) had two factors; none had all
three factors.

Treatment and monitoring

A total of 433 individuals received at least one dose of
CAB + RPV, 423 of whom received at least one injec-
tion of CAB + RPV LAI, six discontinued during OLI,

TABLE 1 Baseline characteristics.

Total number of people approved for CAB
+ RPV LAI N = 518

Age (years) 518 (100%)

Median (IQR) 46 (37–54)

Race and ethnicity 518 (100%)

White 252 (48.6)

Black or Black British 190 (36.6)

Asian or Asian British 35 (6.7)

Mixed 12 (2.3)

Other ethnic groups 26 (5.0)

Not recorded 3 (0.6)

Gender 518 (100%)

Cisgender men 365 (70.5)

Cisgender women 150 (28.9)

Non-binary people 0 (0.0)

Transgender women 3 (0.6)

Transgender men 0 (0.0)

Sexuality 518 (100%)

Homosexual 292 (56.4)

Heterosexual 206 (39.8)

Bisexual 12 (2.3)

Not stated 7 (1.4)

Other 1 (0.2)

ART regimen before switch 518 (100%)

Three-drug regimen 433 (83.6)

Backbone

TDF-based 186 (42.9)

TAF-based 149 (34.4)

ABC-based 98 (22.6)

Third agent

First-generation INSTI 63 (14.5)

Second-generation INSTI 161 (37.1)

Non-RPV NNRTI 92 (21.2)

RPV 62 (14.3)

PI-based 55 (12.7)

Two-drug regimen 79 (15.3)

DTG/3TC 67 (84.8)

DTG/RPV 10 (12.6)

PI-based 2 (2.5)

Non-standard regimen 6 (1.2)

PI monotherapy 3 (50.0)

Other 2 (33.3)

ART naïve 1 (16.7)

(Continues)

TABLE 1 (Continued)

Total number of people approved for CAB
+ RPV LAI N = 518

Proportion with comorbidities 242 (46.7%)

Number of comorbidities

1 96 (39.7)

2 59 (24.4)

3 41 (16.9)

4 17 (7.0)

5 11 (4.6)

>5 18 (7.4)

Proportion on concomitant medications 153 (29.5%)

Number of drugs

1 42 (27.5)

2 31 (20.3)

3 26 (17.0)

4 9 (6.0)

5 6 (4.0)

>5 39 (25.5)

Abbreviations: 3TC, lamivudine; ABC, abacavir; ART, antiretroviral therapy;
CAB, cabotegravir; DTG, dolutegravir; INSTI, integrase strand transfer

inhibitor; IQR, interquartile range; LAI, long-acting injectable; NNRTI, non-
nucleoside reverse transcriptase inhibitor; PI, protease inhibitor; RPV,
rilpivirine; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil.
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and four were receiving OLI at the time of analysis.
OLI was used in 74% of individuals. Median time from
approval to the first CAB + RPV LAI planning
appointment was 23 days (IQR 5–61) and to the date
of start of CAB + RPV was 35 days (IQR 14–78). The
median time on CAB + RPV LAI to date is 7.5 months
(IQR 3.7–11.3), and 97% (2072 of 2133) of injections
were received within the 7-day window. Oral bridging
was used on 16 occasions. HIV VL was monitored at
96% (2038/2133) of injection visits as per BHIVA
guidelines, which are based on the VL monitoring fre-
quency in registrational RCTs.

Clinic processes

Criteria for approval of CAB + RPV LAI differed
between clinics, although all clinics used an MDT meet-
ing to make decisions. (Table 2). Appointment durations
ranged from 30 to 60 min, and injections were provided
by senior nurses (band 6 and above) or pharmacists at all
clinics. One HIV service delivered CAB + RPV LAI via
their hospital's outpatient antimicrobial therapy service.
A range of systems were used to remind people of
upcoming appointments, including text messages or
mobile phone app push notifications, and telephone calls.
Most services had standardized processes to manage
detectable VL and safety bloods, although these differed
between clinics.

Discontinuations and management of
viraemia

Of the 423 people who received CAB + RPV LAI, 25 (6%)
discontinued, three of whom (0.7%) experienced con-
firmed CVF (Table 3). Of those with CVF, one developed
resistance to NNRTIs, and all three were switched to
three-drug oral therapy: one each on INSTI-, NNRTI-, and
protease inhibitor-based ART. All achieved viral suppres-
sion on subsequent regimens. The main reasons for dis-
continuation were injection-site reactions (16%) or other
side effects (32%) (Figure 2). One individual became preg-
nant following their third injection; they were switched
back to oral ART (dolutegravir/emtricitabine/abacavir)
and maintained an undetectable VL throughout the preg-
nancy. The baby was delivered at 39/40 weeks with a nor-
mal birthweight and no birth defects reported. There were
24 blip events in 21 people, of whom 19 continued CAB
+ RPV LAI and remained virally suppressed. Three people
experienced two blips, one of whom subsequently experi-
enced VF. One person switched treatment following two
consecutive VLs 50–200 c/mL (i.e. low-level viraemia).

DISCUSSION

Women, racially minoritised people, and older people are
historically underrepresented in HIV treatment trials,
resulting in cohorts that are not equitably representative

FIGURE 1 Reason for switch according to healthcare professional.
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of all people who might receive the most benefit from
CAB + RPV LAI medication [18]. A scoping review of
real-world cohorts and implementation studies of CAB
+ RPV LAI has so far highlighted that females were
underrepresented relative to the country prevalence of
females living with HIV in �80% of studies [19]. In 2022,
35.3% of people living with HIV and accessing care in the
UK were Black, 31.7% were women, and 49.8% were aged
>50 years [20]. The UK-based implementation science
study of CAB + RPV LAI (ILANA), which enrolled at the
same time as the SHARE LAI-net cohort, was based in
hospital and community settings and sought to redress
inequitable inclusion in clinical trials through an inten-
tionally anti-sexist, anti-racist, and anti-ageist protocol
design [21]. Sites were intentionally selected based on
agreement to adhere to recruitment targets, and recruit-
ment caps were enforced to deliver the enrolment of at
least 50% women, 50% people from racially minoritised
backgrounds, and 30% people aged >50 years. The study
exceeded its inclusive recruitment targets and enrolled
53% female, 51% Black, and 40% people aged >50 years
within the projected recruitment period [22].

In the absence of an intentional approach to inclu-
sion, the SHARE LAI-net real-world cohort comprised a
lower proportion of cisgender women (29%) and Black
people (36.6%) than were included in the ILANA study.
However, encouragingly, the cohort is broadly represen-
tative of the UK epidemic with respect to race, ethnicity,
and gender, suggesting that clinicians offered the therapy
more equitably than in countries such as France,
Germany, Canada, and the USA [19]. However, only 35%
of our cohort were aged >50 years, which is lower than
the UK demographic; this may reflect more treatment
experience, and hence a greater likelihood of contraindi-
cations to CAB + RPV, in older people. Also of note, a
higher proportion of this cohort were gay or bisexual
men who have sex with men compared with overall UK
figures (58% vs. 47%) [20]; this may reflect underrecruit-
ment of other groups or variations in demographics of
the populations attending the recruiting sites.

Participants receiving oral ART in CAB + RPV LAI
phase III drug trials and in implementation science stud-
ies have reported psychosocial challenges at baseline,
including fear of disclosure, adherence anxiety, and the
daily reminder of HIV [10, 13]. HIV stigma and fear of
disclosure are frequently recorded as reasons for switch
in our cohort; however, inconvenience of oral ART is
cited most commonly (82%). This suggests that many UK
clinicians recognize the broader benefit of injectable ther-
apy and prescribed the drug outside of the restrictive
BHIVA recommendations that people with psychological
need should be prioritized for CAB + RPV. This is also
evidenced by the fact that, although 92% of peopleT
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approved for CAB + RPV LAI met the EMA criteria, only
74% met the BHIVA guidance for approval.

Considering outcomes, the VF rate of 0.7% at
7.5 months conforms to that of other recently described
real-world cohorts with >500 participants [23–25]. Blips
were infrequent, and all people with VF re-suppressed on
oral ART. Discontinuation rates were low at 6%, suggest-
ing high levels of persistence. Most discontinuations were
related to treatment side effects. Notably, there
were withdrawals during the OLI, emphasizing its utility
in allowing participants to experience adverse events
with an oral preparation.

Our evaluation of clinic processes found that the
seniority of nurse that delivered CAB + RPV LAI differed
markedly from what was modelled within the NHS cost-
effectiveness assessment. Junior nurses (band 5) delivered
injectable therapy at only 2 of 12 services and in both cases
were supported by more senior nurses (band 6+) or phar-
macists. We also found that appointment times ranged
from 30 to 60 min. Both findings suggest a complexity that
far exceeds the cost-effectiveness assessment performed by
NICE, which was modelled on appointments of 15 min
delivered by a band 5 nurse. Capacity was mentioned as
an issue in both large and small centres, highlighting a

TABLE 3 Summary of virological failure events.

Individual
details

Prescribed in
accordance
with EMA
licence?

Baseline
risk
factors
for VF?a OLI?

Timing
and VL
(c/mL) at
time of VF

Viral blips
(c/mL) on
CAB
+ RPV

Resistance
at VF

Subsequent
ART regimen

Suppressed
post-
switch?

45
Black
woman

Yes No Yes Injection 4
(5 months)
VL 75
Repeat 278,
then 479

None None Bictegravir/
emtricitabine/
tenofovir
alafenamide

Yes

63
White man

Yes BMI 40
kg/m2

Yes Injection 3
(3 months)
VL 437
Repeat 271

None None Doravirine/
lamivudine/
tenofovir
disoproxil

Yes

40
White man

Yes No Yes Injection 7
(11 months)
VL 109000
Repeat
15 300

Yes, at
injection 1
(VL 64)
and
injection 5
(VL 194)

NNRTI
RAM
(K101E)

Darunavir/
cobicistat/
emtricitabine/
tenofovir
alafenamide

Yes

Abbreviations: ART, antiretroviral therapy; BMI, body mass index; CAB, cabotegravir; EMA, European Medicines Agency; OLI, oral lead-in; RAM, resistance-
associated mutation; RPV, rilpivirine; VF, virological failure; VL, viral load.
aBMI > 30 kg/m2, Clade A6, RPV RAMs.

FIGURE 2 Reason for discontinuation of long-acting injectable cabotegravir + rilpivirine. LTFU = loss to follow-up; OLI = oral lead-in.
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need for further resource within the NHS to ensure equita-
ble access to this new mode of treatment.

As recommended in the BHIVA guidance, all clinics
have developed standard operating procedure documents
to govern the storage and administration of CAB + RPV
LAI; however, the inclusion of sections on management
of missed appointments and abnormal results varied.
Despite this, all clinics have robust systems for appoint-
ment reminders and recall following abnormal blood
results, resulting in 97% of injections being received
within the 7-day window and all detectable VLs being
repeated in line with local protocol. Clinics also con-
formed to 2-monthly HIV VL monitoring, as recom-
mended in BHIVA guidelines.

The time from MDT approval to start of CAB
+ RPV was 35 days but with a wide range (IQR 14–78).
There were various reasons for this, including clinical
issues, patient preference, or the decision to avoid
wastage and to complete current ART supplies before
switching.

Several limitations are important to highlight in our
study. We employed convenience sampling and, although
we have relatively large numbers, our cohort is not repre-
sentative of all four nations of the UK. We have a rela-
tively short duration of follow-up, including many
patients who have only recently been initiated on CAB
+ RPV, which could lead to an underestimation of both
discontinuation and VF rates in the longer term. The rea-
sons for switching to CAB + RPV were reported by
healthcare professionals according to patient notes and
may not accurately reflect the patient perspective. Future
steps to improve speed of delivery could include
coordination with BHIVA to gather information on nurse
perspectives regarding challenges of delivery.

We describe excellent clinical outcomes using carefully
designed local pathways and protocols in the largest and
only real-world cohort of people on CAB + RPV LAI in
England and Wales. Clear differences between the time
and seniority of staff needed to deliver CAB + RPV LAI
within the NHS system indicates that further funding for
HIV and sexual health services is needed to maximize the
potential opportunities of injectable therapy in the UK.
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