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Abstract: Cabotegravir (CAB) and rilpivirine (RPV] is the first complete long-acting (LA)
injectable regimen recommended by treatment guidelines for the maintenance of HIV-1
virologic suppression in people with HIV-1 who are virologically suppressed on a stable
antiretroviral regimen that is administered monthly (Q1M) or every 2months (Q2M). As an
alternative regimen to lifelong daily oral antiretroviral therapy, Q1M or Q2M dosing schedules
are associated with increased patient satisfaction and treatment preference. In addition,

it may address challenges associated with daily oral dosing, including fear of treatment
disclosure or stigma, anxiety related to oral dosing adherence, and the daily reminder of HIV
disease status. Cabotegravir + RPV LA is administered by clinical staff as two intramuscular
injections dosed Q1M or Q2M. In this review, we share practical dosing guidance for CAB+RPV
LA injectable therapy, including how to initiate therapy, schedule injection visits, manage
dosing interruptions due to missed or delayed injection visits, manage errors in dosing,

and transition to alternative antiretroviral therapy after discontinuation. Practical guidance
on the clinical management of CAB+RPV LA dosing, including a detailed discussion using
case-based scenarios that may be encountered in clinical practice, is provided. The clinician-
administered CAB+RPV LA regimen has dosing management considerations that are

flexible and considerate of the patient and has the potential to provide a highly desirable and
efficacious alternative to daily oral antiretroviral therapy for many people with HIV-1.

Plain language summary

Guidance for clinicians on the management of long-acting Cabotegravir and Rilpivirine
Injectable Therapy for HIV-1

Cabotegravir (CAB) and rilpivirine (RPV) is the first long-acting (LA] injectable therapy
for people with HIV-1 who previously achieved undetectable virus levels using other
HIV-1 medications. People with HIV-1 receive CAB+RPV LA as two injections given

by their clinician every 1 month or every 2months, providing an alternative treatment
option to lifelong daily oral medications. People with HIV-1 receiving CAB+RPV LA every
1 or 2months have higher levels of treatment satisfaction and often prefer CAB+RPV

LA compared with daily oral medications. Cabotegravir+RPV LA may also address
challenges associated with daily oral medications, including fear of inadvertently sharing
HIV status, anxiety related to taking daily medications, and having a daily reminder of
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HIV. In this review, we provide guidance for clinicians on how to administer CAB+RPV LA
injectable therapy, including how to start patients on CAB+RPV LA injections, schedule
injection visits, manage missed or delayed injection visits, manage dosing errors, and
switch patients to a different treatment if CAB+RPV LA is discontinued. This review

also includes a detailed discussion of potential scenarios related to the administration
and scheduling of CAB+RPV LA injections that may occur in clinical practice. Overall,
this review serves as a practical guide for managing CAB+RPV LA injectable therapy in
clinical practice that will be useful for HIV clinicians.

Keywords: antiretroviral therapy, cabotegravir, HIV-1, HIV infections, intramuscular injections,

rilpivirine
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Introduction

Although antiretroviral therapy (ART) has trans-
formed HIV into a treatable chronic condition,
the requirement for lifelong daily oral therapy
continues to pose challenges for people with
HIV.12 These may include difficulties with daily
adherence, fear of treatment disclosure or stigma,
and pill burden or fatigue, which may affect treat-
ment success.?> Cabotegravir (CAB) + rilpivirine
(RPV) long-acting (LLA) is the first complete
injectable regimen administered by a clinician
monthly (Q1M) or every 2months (Q2M); it is
recommended by multiple treatment guidelines
(US Department of Health and Human Services,
International Antiviral Society-USA, European
AIDS Clinical Society, etc.) as a preferred option
for the maintenance of HIV-1 suppression in peo-
ple who are virologically suppressed on a stable
antiretroviral regimen and may address many of
these challenges.6-1!

Available as prolonged-release suspensions in two
separate vials for intramuscular administration,
CAB and RPV LA are co-packaged as
CABENUVA™ or individually as VOCABRIA™
and REKAMBYS™ in several markets.68
Cabotegravir and RPV tablets for daily oral dos-
ing are also available to optionally assess short-
term tolerability during an oral lead-in (OLI)
period before starting injections and for short-
term (up to 2months) oral treatment to manage
interruptions in injectable therapy.

CAB+RPV LA requires intramuscular admin-
istration by a clinician. As a novel HIV-1

treatment, this innovative therapy will require a
significant paradigm shift for both patients and
clinicians. Herein, we share practical dosing guid-
ance for CAB+RPV LA injectable therapy,
including how to initiate therapy, schedule injec-
tion visits, manage interruptions in dosing due to
missed or delayed injection visits, and transition
to alternative ART following discontinuation.

Practical management of CAB+RPV LA

dosing

CAB+RPV LA is a novel clinician-administered
therapy with dosing management considerations
that are flexible and considerate of the patient and
their lifestyle. It is a highly effective ART regimen
for which studies have shown that it is often pre-
ferred by people with HIV-1 over oral therapy.!?-14
With adherence to the LA dosing visit schedule,
CAB+RPV LA has the potential to provide a
highly acceptable and efficacious alternative to
daily oral ART regimens for many people with
HIV-1.

Initiation of CAB+RPV LA Therapy

OLI or starting injections directly,. CAB+RPV LA
is indicated as a complete regimen for the treat-
ment of HIV-1 infection in adults (and adoles-
cents aged =12years and weighing =35kg in the
United States) to replace the current antiretroviral
regimen in those who are virologically suppressed
(HIV-1 RNA <50 copies/mL) on a stable antiret-
roviral regimen. It is indicated if there is no history
of treatment failure and no known or suspected
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Table 1. Recommended CAB+RPV dosing schedules.®

Optional oral lead-in (at least

Intramuscular injections

28days)?
Q1M dosing Month before starting Initiation injections: Continuation injections:
injections Month 1 (one-time Month 2 and onward (Q1M
dosing)® dosing)
CAB 30mg once daily with a mealc  600mg (3mL) 400mg (2mL)
RPV 25mg once daily with a meal 900mg (3mL] 600mg (2mL)
Q2M dosing Month before starting Initiation injections: Continuation injections:
injections Months 1° and 2 Month 4 and onward (Q2M
dosing)
CAB 30mg once daily with a mealc  600mg (3mL) 600mg (3mL)
RPV 25mg once daily with a meal 900mg (3mL) 900mg (3mL)

a0ptional oral therapy should be continued until the day the first injection is administered.
bGiven on the last day of current antiretroviral therapy or oral lead-in, if used.
cOral CAB does not require being taken with a meal, but it is recommended to be taken at the same time as RPV, which

requires administration with a meal.

CAB, cabotegravir; Q1M, once monthly; Q2M, every 2months; RPV, rilpivirine.

resistance to either drug or drug class (depending
on local prescribing information), with some
guidelines recommending the switch after sus-
tained suppression for at least 3—6 months.5%10:15
CAB+RPV LA injections may be initiated with or
without an OLI at the discretion of the clinician
and patient. Approval of switching from prior oral
ART to CAB+RPV LA injections without an OLI
was based on similar safety, efficacy, and CAB and
RPV pharmacokinetic (PK) profiles between par-
ticipants initiating CAB+RPV LA with (=121)
or without (z=111) an OLI phase.!® An OLI
involves the administration of CAB 30 mg + RPV
25 mg once daily with a meal for ~1 month (at least
28 days), with the last dose taken on the same day
as the first CAB+RPV LA injections to ensure
continuous maintenance of viral suppression.
Without an OLI, the last current ART dose is
taken on the same day that the first CAB+RPV
LA injections are administered. Of note, with RPV
LA injections, there are no concerns about timing
of food intake or coadministration with acid-
reducing agents, such as proton pumps inhibitors,
as is observed with oral RPV administration.!”

Initiation and continuation of injections. Monthly
and Q2M dosing schedules for CAB+RPV LA
are shown in Table 1. Injections are administered
intramuscularly in the ventrogluteal (recom-
mended) or dorsogluteal muscle. In the presence
of buttock implants or dermal fillers, clinicians

should assess the anatomical position of the
implants or fillers and use their judgment to
determine whether CAB+RPV LA is appropriate
for the patient. Monthly dosing requires an initia-
tion dose at Month 1 of CAB LA 600mg and
RPV LA 900mg (3-mL injection each), followed
by Q1M CAB LA 400mg and RPV LA 600mg
(2-mL injection each) from Month 2 onward.
Every-2-month dosing starts with a monthly dose
for the first 2 months, to allow therapeutic plasma
drug concentrations to be reached rapidly, using
the 3-mL injections of CAB LA (600mg) and
RPV LA (900mg). Therefore, initiation dosing
comprises two doses of CAB LA 600 mg and RPV
LA 900mg (3-mL injection each) given 1 month
apart (Months 1 and 2).These doses are then fol-
lowed by continuation CAB LA 600mg and RPV
LA 900mg (3-mL injection each) doses given
Q2M from the third visit (Month 4) and onward.

Switching LA dosing schedules

If preferred, and in countries where both dosing
regimens are approved, patients may switch from
the Q1M to Q2M dosing schedule or vice versa.
To switch from Q1M to Q2M dosing, administer
the first Q2M continuation dose of CAB LA
600mg and RPV LA 900mg (3-mL injection
each) 1month after patients receive their last
QIM continuation dose of CAB LA 400 mg and
RPV LA 600mg (2-mL injection each).
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Subsequent doses are administered Q2M thereaf-
ter. There is no need for an additional initiation
dose when switching from Q1M to Q2M dosing.

When switching from Q2M (CAB LA 600mg
and RPV LA 900mg) to Q1M dosing, patients
should receive their first Q1M continuation dose
of CAB LA 400mg and RPV LA 600 mg 2 months
after the last Q2M injections and then continue
QIM dosing thereafter. There is no need for an
additional initiation dose.

Scheduling injection visits

Target treatment date concept. In phase III clinical
trials, CAB+RPV LA was dosed every 4weeks
(28 days apart) or every 8weeks (56days apart).
Modification from Q4W to Q1M and Q8W to
Q2M dosing allows for a fixed target treatment
date (TTD; e.g. the 15th of the calendar month)
that can be easily remembered and conveniently
chosen by patients to support adherence. Adher-
ing to the TTD results in 12 Q1M dosing visits
per year or 6 Q2M dosing visits per year. Patients
should consider selecting a date between calendar
days 1-28 and avoid days 29, 30, and 31 for sched-
uling ease. The TTD can be changed if a more
convenient date is desired either by the patient or
the clinic (see Injection dosing window section).

Injection dosing window (*+ 7 days)

Adherence to scheduled injection visits is strongly
recommended to maintaining virologic suppres-
sion and ensuring optimal drug concentrations.
Clinical trials permitted a *7-day injection dos-
ing window for the fourth injection and beyond to
provide flexibility with appointment scheduling
(e.g. future treatment date falls on a weekend or
holiday, the patient is out of town or has another
life event).!%14 Although only a —7-day dosing
window was permitted for the second and third
LA injections in clinical trials, PK simulations
based on clinical trial data indicated that a 1-week
delay in injection dosing had no appreciable
impact on CAB and RPV trough concentrations
with Q1M and Q2M dosing, regardless of which
injection was impacted (Figure 1). Injection
delays of >1week and outside of the +7-day dos-
ing window are not recommended.

By adhering to a fixed TTD, Q1M or Q2M, the
flexible window dates remain the same for each
visit (e.g. if the TTD is the 15th of the month, the

dosing window consistently remains the 8th—
22nd of the month).

Injections may be administered up to 7days
before (‘early’ window) or 7 days after (‘deferred’
window) the originally scheduled dosing visit date
for both Q1M and Q2M dosing regimens.% If an
injection was administered either before or after
the TTD but within the =7-day treatment win-
dow in a particular month, the patient should
return to, or as close as possible to, their original
TTD for their next injection visit to ensure con-
sistent visit schedules. For example, if a Q1M
injection dose is deferred by 1week to the 22nd
instead of the original TTD of the 15th, the next
QIM injection dose should be given ~3weeks
later, on or near the 15th of the following month.
This ensures concentrations will not drift down-
ward over time and risk loss of virologic control,
especially if the 1-week deferred window is uti-
lized several months in a row.

For both Q1M and Q2M dosing regimens, if the
TTD needs to be moved to a significantly earlier
or later date for improved convenience, subse-
quent visits should be scheduled using the *7-
day window until the injection dosing visit date
falls on the new desired TTD. For example, if a
QIM injection is typically given on the 15th and
the TTD needs to be changed to the 1st of the
month, the next Q1M injection should be brought
forward to the 8th of the following month and
then subsequently the 1st of the month.

Dosing beyond the +7-day window must be
avoided, which is especially important during the
first 2-3 injections of the dosing schedule while
CAB and RPV concentrations are still accumulat-
ing, to minimize risk of lower CAB and RPV con-
centrations potentially resulting in loss of virologic
control and resistance development. Figure 1
shows the simulated impact on CAB and RPV con-
centrations with dosing delays of various lengths.

Managing interruptions in injection dosing

At times, patients may need to interrupt their
QIM or Q2M dosing schedule to accommodate
life events, either planned (e.g. scheduled travel)
or unforeseen (e.g. unexpected bereavement,
accident, or loss to follow-up). Adherence to the
injection schedule is strongly recommended for
maintaining CAB and RPV concentrations.
Patients should therefore be counseled by their
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(a) Q1M dosing

Proportion of patients maintaining plasma CAB trough concentrations >0.65 pg/mL? at time of delayed injection

Number of weeks delayed since last injection

Impacted No delay
injection (on TTD) 1W delay

2nd IM
injection
3rd IM
injection
4th IM
injection®®

2W delay 3W delay 4W delay 8W delay 12W delay

Proportion of patients maintaining plasma RPV trough concentrations >17.3 ng/mL* at time of delayed injection

Number of weeks delayed since last injection

Impacted No delay
Injection (on TTD) 1W delay

2nd IM
injection
3rd IM
injection
4th IM

injection®®

2W delay 3W delay 4W delay 8W delay 12W delay

B =05%to 100% [ 200% to<05% [ | =85%to<00% [ 280% to <ss% [ <so%

(b) Q2M dosing

Proportion of patients maintaining plasma CAB trough concentrations >0.65 pg/mL? at time of delayed injection

Number of weeks delayed since last injection

Impacted No delay
injection (on TTD)
2nd IM

injection
3rd IM

injection
4th IM
injection®

1W delay 2W delay 3W delay 4W delay 8W delay 12W delay

Proportion of patients maintaining plasma RPV trough concentrations >17.3 ng/mL* at time of delayed injection

Number of weeks delayed since last injection

Impacted
Injection

2nd IM
injection
3rd IM
injection
4th IM
injection®®

1W delay 2W delay 3W delay 4W delay 8W delay 12W delay

B >s0% to<s5% [ <so%

Figure 1. Delayed CAB LA and RPV LA injection impact with (a) Q1M and (b) Q2M dosing. Tables show the simulated proportion of
participants with plasma CAB and RPV trough concentrations above target concentrations at time of dosing delay by increasing the
dosing delay length based on PK simulations.

aModel-predicted fifth percentile CAB trough concentration value after the first injection in phase Il trials.®

bTable is truncated after the fourth injection because guidance for later injections is the same.

cFourth injection for CAB LA represents near steady-state CAB concentrations.

d0bserved fifth percentile of RPV trough concentrations 4 weeks after the first injection in ATLAS and FLAIR phase Il trials.

eFourth injection for RPV LA represents when RPV concentrations are still accumulating.

CAB, cabotegravir; IM, intramuscular; LA, long-acting; PK, pharmacokinetics; RPV, rilpivirine; TTD, target treatment date; W, week.

Bl =05%to 100% [ 200% to<05% [ 285% to <90%
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Dosing interruption: Q1M or Q2M dosing

Was there or will there be a delay in injections >7 days?

‘—l

Resume injections
Q1M or Q2M and keep
target treatment date

YES

Start oral therapy to cover a planned
missed injection with daily oral tablets?
on the target treatment date and
end on the day injections resume

If patient failed to attend injection
and did not take oral therapy:

ViN

Reassess clinical and virological
status of patient to ensure resumption
of LA therapy is appropriate

If clinically and/or
virologically appropriate

Continue Q1M or Q2M IM injections dosing schedule
Q1M: 2 mL CAB LA and RPV LA
Q2M: 3 mL CAB LA and RPV LA

}

Reinitiate Q1M or Q2M injections, then continue
with Q1M or Q2M dosing schedule

Q1M: 3 mL CAB LA and RPV LA followed by
Q1M 2 mL dosing schedule

Q2M: 3 mL CAB LA and RPV LA 1 month apart for 2 consecutive
months followed by Q2M 3 mL dosing schedule

}

Keep the previous target treatment date (recommended) or set a new one, if required

Figure 2. Decision-making flowchart for the management of dosing interruptions with Q1M and Q2M dosing.
aIn the European Union, oral CAB+RPV is recommended for oral therapy to cover a planned missed injection.”8 In the United
States, oral therapy can be with oral CAB+RPV or any other fully suppressive oral antiretroviral regimen.¢ For oral therapy
taken for >2months, an alternative oral regimen, which may include RPV, is recommended.-8

CAB, cabotegravir; LA, long-acting; Q1M, once monthly; Q2M, every 2 months; RPV, rilpivirine.

healthcare providers about the importance of
adhering to dosing visits and informed that oral
therapy can be used to cover a planned missed
visit (sometimes called oral bridging) and miti-
gate these risks. If an injection visit is missed, the
patient’s clinical and virological status should be
reassessed to ensure that the resumption of LA
therapy is appropriate. A decision-making flow-
chart for managing dosing interruptions with
QIM or Q2M dosing is shown in Figure 2.

Oral therapy for planned dosing interruptions. If
a future injection visit cannot be rescheduled
within the =7-day window resulting in a possible
missed Q1M or Q2M injection visit, oral CAB
30mg + RPV 25 mg once daily (or, in some mar-
kets, any other appropriate oral ART regimen
expected to have full antiretroviral activity) can be
used to replace a scheduled injection visit for up
to two consecutive months to ensure therapeutic
drug coverage during the interval between injec-
tions.%8 For oral therapy durations longer than
2months, an alternative oral regimen to
CAB+RPV tablets, which can include RPV, is

recommended.®® The first dose of oral therapy
should be taken on the original TTD (+7 days)
and continued daily, with the last dose taken on
the same day injections are restarted.

Unplanned dosing interruptions. There may be
times when a patient attends the clinic late (out-
side of the +7-day window) for injections and will
not have taken oral therapy between injection vis-
its or notified the clinic. If a patient misses =1
scheduled injection visit (e.g. unforeseen life
event or loss to follow-up), there is a risk of viro-
logic rebound and resistance development. If the
patient remains clinically appropriate for LA ther-
apy, injection dosing needs to be restarted as soon
as possible using either the original or anew TTD,
as described in the recommendations in the next
section (see Restarting injection dosing section).

Restarting injection dosing. Recommendations
for restarting LA therapy after a dosing interrup-
tion depend on the time elapsed since the last
missed injection visit. Guidance is identical
regardless of whether or not oral therapy was used

journals.sagepub.com/home/tai
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Table 2. Recommendations for resuming CAB+RPV LA injections after missed injections for Q1M and Q2M

dosing.¢-8

Time since last injection

Time since missed injection

Recommendations?

Q1M dosing®
<2months <1month
>2months >1month
Q2M dosing®©
<2months (injection 2]  <1month
>2months (injection 2] ~ >1month
<3 months (injection 3 <1month
and beyond)
>3 months (injection 3 >1month

and beyond)

Resume Q1M 2-mL CAB LA 400 mg + RPV
LA 600 mg continuation injections

Reinitiate with 3-mL CAB LA 600 mg + RPV
LA 900 mg then continue with Q1M

2-mL CAB LA 400mg + RPV LA 600 mg
continuation injections

Resume 3-mL CAB LA 600mg + RPV LA
900 mg injection then continue with 3-mL
injections Q2M

Reinitiate with 3-mL CAB LA 600mg + RPV
LA 900 mg followed by a second 3-mL
initiation dose 1 month later; then continue
with 3-mL injections Q2M

Resume 3-mL CAB LA 600mg + RPV LA
900 mg injection then continue with 3-mL
injections Q2M

Reinitiate with 3-mL CAB LA 600 mg + RPV
LA 900 mg followed by a second 3-mL
initiation dose 1 month later; then continue
with 3-mL injections Q2M

2Injection dosing should resume as soon as possible if oral therapy was not taken and on the last day of oral therapy if

oral therapy was used to cover missed injections.

b0ral CAB 30 mg + RPV 25mg once daily should be taken starting 1 month *7days after the last injection.
cOral CAB 30 mg + RPV 25mg once daily should be taken starting ~2months *7days after the last injection.
CAB, cabotegravir; LA, long-acting; Q1M, once monthly; Q2M, every 2months; RPV, rilpivirine.

to cover a planned interruption because the wan-
ing decline of CAB and RPV concentrations
resulting from absorption from the injection site
is the same regardless of which supplemental oral
therapy was used. The recommendations aim to
minimize the impact of dosing interruptions on
the overall CAB and RPV PK profiles.

For Q1M or Q2M dosing, if <1 month (28 days)
has passed since the missed TTD, the Q1M or
Q2M dosing schedule can be resumed (Table 2).
If >1 month (28 days) has passed since the missed
TTD, dosing needs to be reinitiated again, begin-
ning with the initiation dose (3mL) followed by
Q1M continuation doses (2mL) thereafter for
the Q1M regimen and beginning with two initia-
tion doses (3mL) 1month apart followed by
Q2M dosing thereafter for the Q2M regimen. In

both scenarios, keeping the original TTD is rec-
ommended, but establishing a new TTD is also
an option, if required. Additionally, plasma
HIV-1 RNA tests may be requested at both the
first and second injection visits after a missed
injection to ensure virologic suppression is main-
tained. For more details, see case 4 of the follow-
ing scenarios.

Managing errors in dosing or LA administration

Errors in dosing or LA administration were
uncommon in the CAB+RPV LA clinical trials.
Administering the wrong dose (e.g. 2-mL dose
instead of 3-mL dose or vice versa) or leakage
from the injection site may or may not be identi-
fied at the time of administration and may lead to
underdosing or overdosing scenarios of one or

journals.sagepub.com/home/tai
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Patient underdosed

Only 1 drug underdosed

Patient underdosed due to administering the wrong dose

or suspected maladministration

Was only 1 drug
underdosed or both?

— Both drugs underdosed

Q1Mm?

Administer a corrective
injection as soon as possible
(if first injection underdosed,
3 mL; if continuation injection

underdosed, 2 mL)®

Keep target treatment date

Q2Mm3

Administer a 3-mL injection as
soon as possible and resume
3-mL dosing thereafter
(1 month after initial dose if
first injection underdosed;

2 months after if second or
continuation injection
underdosed)®

Keep target treatment date

v
Q1Mma

'

Administer both corrective
injections as soon as possible
(if first injections underdosed,
3 mL; if continuation injections

underdosed, 2 mL)®

Resetting target treatment
date is an option

!

Q2Mma

v

Administer both 3-mL
injections as soon as possible
and resume 3-mL dosing
thereafter
(1 month after if first injection
underdosed; 2 months after if
second or continuation
injection underdosed)®

Resetting the target
treatment date is an option

!

Follow clinical guidance for monitoring plasma HIV-1 RNA

Figure 3. Decision-making flowchart for the management of underdosed injections.

aAs an alternative to administering a corrective dose, oral therapy with CAB+RPV may be prescribed as soon as the dosing error is noticed and
continued until the next scheduled injection visit.
bTo date, no safety concerns have been identified with two 3-mL doses of the same drug in 1day.

CAB, cabotegravir; Q1M,

once monthly; Q2M, every 2months; RPV, rilpivirine.

both drug components of the treatment regimen.
Careful injection preparation and administration
techniques should be used, and corrective action
should be taken in the event of a known or sus-
pected dosing error.

In an underdosing scenario for Q1M and Q2M
dosing, it is advised that a corrective injection be
administered as soon as practically possible after
the dosing error is noticed (either a 2- or 3-mL
dose, depending on the dosing regimen).
Subsequent doses can resume either 1 or 2 months
after the corrective dose, depending on the dosing
schedule and whether initiation injections have
been completed. For both dosing regimens, if
only one drug (either CAB or RPV) was under-
dosed and corrected, the patient should keep the
same TTD. If both medicines were underdosed
and corrected, resetting the TTD to the date of
the corrective dosing is an option. Plasma HIV-1
RNA tests may be requested at the first and sec-
ond injection visits after a dosing error to ensure
virologic suppression is maintained. As an alter-
native to administering a corrective dose, oral
therapy with CAB+RPV may be prescribed as

soon as the dosing error is noticed and continued
until the next scheduled injection visit. A deci-
sion-making flowchart for the management of
underdosing is shown in Figure 3.

If a dose that is higher than planned (e.g. an addi-
tional dose of CAB LA 600 mg) is administered,
PK simulations suggest that CAB concentrations
should remain below steady-state CAB concen-
trations observed with once-daily dosing of oral
CAB 60 mg and should not require any additional
intervention.

Finally, for Q2M dosing, if the initiation injec-
tions are scheduled >1month (+7days) apart
instead of 1 month because of scheduling error,
3-mL CAB LA and RPV LA injections should be
administered as soon as it is realized, and the
TTD should be reset to the day of the month that
the second injection is administered. Planning the
subsequent injections depends on the length of
delay between the first and second initiation
injections (<1-month delay: resume; >1-month
delay: reinitiate), as described in Table 2. A
plasma HIV-1 RNA test may be requested at the
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Case 1: Using the *7-day dosing window with Q1M dosing

(a)
0 Scenario: Q1M injection given +7 days after TTD

Month of

4

Jul 15th:
TTD + 7 days

v

Jul Aug

A

Jul 8th:
missed TTD

4

May Jun
treatment
A A
May 8th Jun 8th
TTD TTD
(b)
When should next injections be given?
Aug 8th
(next TTD) I/
Month of
May Jun
treatment
A A
May 8th: Jun 8th:
TTD TTD

Jul 15th:
TTD + 7 days
v
Jul Aug
A A
Jul 8th: Aug 8th:
missed TTD next TTD

Figure 4. (a and b) Case-based scenario using the =7-day dosing window with Q1M dosing.

Q1M, once monthly; TTD, target treatment date.

first and second injection visits after the schedul-
ing error is discovered to ensure virologic sup-
pression is maintained.

Discontinuation

Management of patients discontinuing CAB+
RPV LA therapy must be carefully considered as
the release of CAB and RPV concentrations from
the injection site persist and continue to decrease
for 1year or longer in some patients, with a poten-
tial risk of resistance development if the patient is
not virologically controlled with alternative ART.¢
After discontinuation due to non-virologic rea-
sons, another fully suppressive oral ART regimen
should be started no later than 1month after the
final QIM injection or 2months after the final
Q2M injection to prevent loss of viral control and
development of resistance.%8 If discontinuing due
to virologic failure, another ART regimen should
be started as soon as possible, with the choice
being driven in part by resistance testing. There
are no specific limitations to the selection of an
alternative oral ART regimen from a drug-drug
interaction perspective, as there are few drug—
drug interactions with CAB or RPV and other

oral antiretrovirals.® Alternative therapy should
be chosen based on patient-specific factors in
accordance with local guidelines and resistance
testing.

Clinical management of CAB+RPV LA
dosing: Case-based scenarios

Case 1: Using the =7-day dosing window with
QTM dosing

A patient starts Q1M CAB+RPV LA and has
selected a TTD of the 8th of the month. They
receive their initiation injections on May 8th
(Month 1), their first continuation injections on
June 8th (Month 2), and their second continua-
tion injections on July 15th (Month 3 + 7 days;
Figure 4).

Q1: When should the patient’s next appointment
be scheduled?

a. August 1st (1 week before TTD)

b. August 8th (next TTD as July dose was
within the =7-day dosing window)

c. August 15th (1 week after TTD)
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Q1 answer: b [Figure 4(b)]

Additional considerations: When it is not possible to
receive injections on the TTD, injection appointments
can be scheduled up to 7 days before or 7 days after the
TTD using the = 7-day window. Patients who use the
*7-day window are recommended to return to or as
close as possible to their TTD for their next injection
visit to prevent CAB and RPV levels from drifting
downward in the event of subsequently using the = 7-
day window option.

Managing interruptions in injection dosing

Case 2: Oral therapy to manage vacation travel and
reinitiating LA therapy on return. A patient has
been receiving CAB+RPV LA Q2M on the 8th of
the month for a year. They receive their May
injections but will be away on a trip until July
22nd, 2weeks after their planned TTD. After
counseling, you prescribe oral therapy to cover
the interruption in LA dosing (sometimes called
oral bridging). They start oral therapy on July 8th
[next TTD; Figure 5(a)].

Q1: When should injections restart?

a. July 22nd (when the patient returns; patient
takes 2 weeks of oral therapy)

b. August 8th (patient takes 1month of oral
therapy and keeps the 8th of the month as
TTD)

c. Both (a) and (b) are reasonable options

Q1 answer: ¢ [Figure 5(b)]

Additional considerations: Both a and b are reasona-
ble, but option b may be preferable for some because
(1) oral tablets are routinely dispensed in 30-day pill
bottles packs and (2) maintaining an established
TTD may be easier to manage. The last dose of oral
therapy should be taken on the same day injections
resume.

Q2: What is the appropriate dose and schedule

for subsequent injections?

a. Reimtiate injections (3mL, CAB LA 600mg
and RPV LA 900mg): 2 initiation injections
1 month apart, then Q2M thereafter

b. Resume the Q2M injection dosing schedule
(3mL, CAB LA 600mg and RPV LA 900mg)

Q2 answer: b
Additional considerations. In this scenario, regardless
of resumption date, it has been <I1month since

the planned missed injections, so resume Q2M sched-
uling, keeping the previous TTD or setting a new one
if required. Options for TTD are as follows:

o Oprtion 1: If electing to keep the TTD on the 8th of
the month, continue oral therapy and resume injec-
tions on August 8th (e.g. followed by Q2M injec-
tion visits on October 8th, December 8th, etc)

o  Oprion 2: If electing to resume injections on Fuly
22nd, the TTD can be reset to the 22nd of the month
(with caution in repeated changes of TTD)

o Oprnon 3: Alternatively, if resuming on Fuly 22nd
but the patient would like to keep their established
TTD, subsequent visits can be brought forward
using the — 7-day window until injection visits
return back to the 8th of the month (e.g. next
injection visit on September 15th followed by
November 8th)

In scenarios where it has been >1month since the
planned missed injection, reinitiate injections with two
nitiation injections 1 month apart then Q2M dosing
thereafter, keeping the previous TTD or setting a new
one if desired, as above.

Case 3: Managing missed injection after forgetting
appointment date [no oral therapy] on Q1M dos-
ing. A patient has been stable on Q1M dosing for
1 year and receiving injections on the 14th of each
month. They received their February injections
on time but missed their next injection appoint-
ment on March 14th. They return on April 8th
(3weeks + 4 days late), and after clinical reassess-
ment and determination that the patient is still an
appropriate candidate for CAB+RPV LA (e.g.
obtaining HIV-1 RNA viral load), you decide that
injection dosing can be restarted [Figure 6(a)].

Q1. On April 8th, the patient is =<1 month past
the March TTD. How do you re-commence LA
dosing?

a. Resume Q1M dosing (2mL) as soon as pos-
sible (=1 month from missed TTD)

b. Reinitiate dosing with first initiation dose
(3mL) as soon as possible and 2mL Q1M
thereafter

c. Do nothing and have the patient return to the
clinic on the next TTD

Q1 answer: a [Figure 6(b)]
Additional considerations (assuming it is virologi-
cally appropriate): In this scenario, <Imonth has
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Case 2: Oral therapy to manage vacation travel and reinitiating LA therapy on return

(a)
0 Scenario: Planned missed Q2M injection

4 4 4

m Jul 22nd: patient returns

Month of Jan Feb Mar Apr May Jun Jul Aug
treatment
A A A A
Jan 8th Mar 8th May 8th: Jul 8th:
TTD TTD TTD missed TTD
(b)
When should injections restart?
Jul 8th: Jul 22nd: Sep 22nd:
start oral therapy  patient returns reset TTD
v Oral therapy v
Jul 22nd
(date patient returns) ' // //
()

Month of

treatment Jul Aug Sep Oct
Aug 8th ‘. / / / /
(next TTD) Oral thera

Py
A A A
Jul 8th: Aug 8th: Oct 8th:
start oral therapy next TTD maintain TTD

Figure 5. (a and b) Case-based scenario for managing interruptions in injection dosing with oral therapy.
Q2M, every 2months; TTD, target treatment date.

Case 3: Managing missed injection after forgetting appointment date (no oral therapy)

Q1M dosing

(a)
0 Scenario: Unplanned missed Q1M injection
Apr 8th:
I I I] W patient returns
v

LN & Jan Feb Mar Apr
treatment

A A A

Jan 14th: Feb 14th: Mar 14th:
TTD TTD missed TTD

How should Q1M LA dosing be resumed?
Provided patient is deemed appropriate to resume after clinical assessment and management

Apr 8th:

Resume: Apr 8th (ASAP) patient returns May 8th Jun 8th Jul 8th Aug 8th
Next injections: May 8th v v v v v
and reset TTD Iy /I /I /I I/

Month of

treatment Apr May Jun Jul Aug
Resume: Apr 8th (ASAP) // /I Ii /I I/
Next injections: May 8th and A A A A A
gradually move back TTD to Apr 8th: May 8th Jun 11th Jul 14th Aug 14th

re-establish original TTD patient returns

Figure 6. (a and b) Case-based scenario for managing injection dosing interruptions with Q1M dosing without

taking oral therapy.
ASAP, as soon as possible; LA, long-acting; Q1M, once monthly; TTD, target treatment date.
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Case 4: Managing missed injection after forgetting appointment date (no oral therapy)

Q2M dosing

(a)
Scenario: Unplanned missed Q2M injection
Month of Dec Jan Feb Mar
treatment
A A
Dec 14th: Feb 14th:
TTD TTD
(b)

How should Q2M LA dosing be resumed?

May 5th:
patient returns

v

May Jun

X

Apr

A

Apr 14th:
missed TTD

Provided patient is deemed appropriate to resume after clinical assessment and management

Resume: May 5th (ASAP)

Next injections: Jun 14th
(maintain TTD)

7w

Month of Ma
treatment yA
May 5th:

patient returns

4

Jun Jul Aug Sep
Jun 14th: Aug 14th:
next TTD TTD

Figure 7. (a and b) Case-based scenario for managing injection dosing interruptions with Q2M dosing without

taking oral therapy.

ASAP, as soon as possible; LA, long-acting; Q2M, every 2months; TTD, target treatment date.

passed since the missed injection date, so the patient
can continue with QIM dosing schedule (2-mlL
myjections) as soon as possible. In a scenario where
> month has passed since the missed injection, the
patient should be reinitiated with the 3-mL doses as
soon as possible and continue the Q1M 2-mL dosing
schedule thereafter.

Q2. When should the patient receive their next
injection?

a. May 8th and change the TTD to the 8th of
each month going forward

May 8th and gradually move backward sub-
sequent injection visits until dosing is rees-
tablished on the 14th of the month (original
TTD)

c. April 14th; keep their scheduled TTD

d. Both (a) and (b) are reasonable options

b.

Q2 answer: d [Figure 6(b)]

Additional considerations: The patient should return
on May 8th. If desirable for the patient, subsequent
mygections can be gradually moved backward by a few

days until dosing is reestablished on their original
TTD (the 14th of the month).

In this and similar scenarios, it is important to consider
how long the patient has been stable on LA therapy
before the dosing delay. For example, a dosing delay in
a patient who has been stable on CAB+RPV LA for
> [ year may have less of an impact than in a patient
who has been on LA therapy for 2—3months due to
greater accumulation of drug concentrations. Regardless
of the time on LA therapy, patients should be clinically
reassessed to ensure that resumption of LA therapy is
clinically and virologically appropriate.

Case 4: Managing missed injection after forgetting
appointment date (no oral therapy) on Q2M dosing. A
patient has been stable on Q2M dosing for 1year and
receives injections on the 14th of each month. They
received their February injections on time but missed
their next injection appointment on April 14th. They
return on May 5th (3weeks late), and after clinical
reassessment and management, you decide that
injection dosing can be restarted [Figure 7(a)].

Q1. The patient is 3weeks past the TTD. How

do you re-commence LA dosing?

a. Resume Q2M dosing as soon as possible
(=1 month from missed TTD)

journals.sagepub.com/home/tai


https://journals.sagepub.com/home/tai

P Patel, P Teichner et al.

b. Reimitiate Q2M injections as soon as possible,
with two initiation injections 1month apart
followed by Q2M thereafter

c. Do nothing and have the patient return to the
clinic on the next TTD

Q1 answer: a [Figure 7(b)]

Additional considerations: After assessment, if the
patient is considered clinically and virologically appro-
priate to continue LA dosing, Q2M dosing should be
resumed as soon as possible. An HIV-1 RNA test may
be requested upon the patient’s return, but options exist
for how to proceed while awaiting the results. It may be
more practical for the patient to resume LA dosing and
complete an HIV-1 RNA test on the same day; if the
HIV-1 RNA test results reveal viral breakthrough, the
patient can be switched to another fully suppressive
oral ART regimen. Alternatively, it may be preferred
to prescribe a fully suppressive oral ART regimen on
the day the patient returns and resume LA dosing after
the clinic has recerved the HIV-1 RNA test results.

Q2. When should the patient receive their next

injection?
a. July 5th; the TTD should be changed to the
5th going forward

b. June 14th; keep the next TTD

Q2 answer: b [Figure 7(b)]

Additional considerations: Patients should keep their
TTD or as close as possible to their TTD for their next
ingection visit. If the TTD 1s no longer convenient,
resetting the TTD is an option.

Managing errors in dosing or scheduling

Case 5: Managing underdosing of initiation dose
[dosing error). A patient starting Q2M CAB+
RPV LA selects a TTD on the 8th of the month.
They receive their first initiation injections on
May 8th and second initiation injections on June
8th. However, 3 weeks later on June 27th, it was
discovered that the patient accidentally received
2mL of both drugs instead of the 3-mL initiation
doses for their second initiation injections on June
8th [Figure 8(a)].

Q1: This error happened almost 3weeks ago.

What are the next steps?

a. Administer 3-mL CAB+RPV as soon as pos-
sible and keep the TTD (next injections on
August 8th)

b. Administer 3-mL CAB+RPV as soon as pos-
sible and reset the TTD (next injections on
August 27th)

c. Both (a) and (b) are reasonable options

Q1 answer: ¢ [Figure 8(b)]

Additional considerations: After administering the cor-
rective dose, Q2M dosing with the 3-mL injection doses
are resumed thereafter. If the first injection was under-
dosed, dosing should be resumed 1month after the initia-
tion or corrective dose followed by Q2M injections; there
1s no need for reloading (i.e. a third initiation injection).
If the second imitiation injection or a continuation njec-
tion was underdosed, dosing should be resumed Q2M
after the tnitiation injection or the corrective dose.

As both drugs were underdosed and corrected, reset-
ting the TTD 1s an option, but maintaining the estab-
lished TTD may be easier to manage. A plasma
HIV-1 RNA test may be requested at the first (Fune
27th) and second (August 8th or 27th) injection visits
after underdosing. In a scenario where the clinic is not
able to obtain CAB LA and RPV LA injection doses
as soon as the dosing error is realized, oral CAB+ RPV
or any other fully suppressive oral ART regimen could
be prescribed to cover the period until the next injec-
tions can be administered.

Case é: Managing delayed injection due to appoint-
ment scheduling error. A patient starting Q2M
CAB+RPV LA selected the 13th of the month as
their TTD and received their first initiation doses
on January 13th. The second initiation doses were
mistakenly scheduled for March 13th (i.e. 2months
after the first dose) instead of 1 month later on Feb-
ruary 13th. The scheduling error was discovered on
February 27th, 2weeks after the correct second
injection visit should have occurred [Figure 9(a)].

Q1: The patient is 2 weeks past the correct second

injection visit date. How do you proceed?

a. Do nothing; keep the next injections on
March 13th and Q2M thereafter

b. Administer 3-mL injections as soon as possi-
ble (February 27th) and Q2M thereafter

c. Reinitiate dosing with the first injection dose
(3mL) today followed by 3-mL doses in
1 month and Q2M thereafter

QI answer: b
Additional considerations: In this scenario, the second
mitiation yjections were <I month late (<2 months
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Case 5: Managing underdosing of initiation dose (dosing error)

(a)

a Scenario: Second Q2M initiation injections underdosed

Jun 27th:

dosing error

/ / / / discovered
Month of
treatment May A Jun A Jul Aug
May 8th: Jun 8th:
3-mL injections 2-mL injections
(b) : : :
What are the next steps after discovering the dosing error?
Jun 27th:
Jun 8th: corrective 3-mL Aug 8th:
2-mL injections injections ASAP intai
Administer 3-mL v ! v malntavln b

injections ASAP and
keep the target TTD

4

Month of

treatment <l

Administer 3-mL

7

7w 7

Jul Aug

U 7

injections ASAP and

reset the target TTD A A A

- Jun 8th: Jun 27th: Aug 27th:
2-mL injections corrective 3-mL reset TTD

injections ASAP

Figure 8. (a and b) Case-based scenario for managing dosing errors.
ASAP, as soon as possible; Q2M, every 2months; TTD, target treatment date.

after the first initiation dose), so subsequent injections
should resume the Q2M dosing schedule. In a scenario
where the Q2M initiation injections were given two or
more months apart, injection dosing should be reiniti-
ated with two 3-mL doses 1 month apart followed by
3-mL jections Q2M thereafter.

Q2: The patient received their second initiation

injections on February 27th. When should the

patient receive their third injections?

a. April 27th. Going forward, the TTD should
be changed to the 27th of the month

b. April 13th. Keep the scheduled TTD where
possible

c. It depends. If the 27th of the month is incon-
venient, injection visits can be moved forward
using the 7-day window until dosing is rees-
tablished on the 13th of the month [April
20th, then June 23th (original TTD)]

d. Both (a) and (c) are reasonable options

Q2 answer: d [Figure 9(b)]

Additional considerations: A plasma HIV-1 RNA
test may be requested at the first (February 27th)
and second (April 27th) injection visits after dosing
error.

Conclusion

As with any ART regimen, adherence to sched-
uled dosing visits is strongly recommended to
maintain virologic suppression with CAB+RPV
LA injectable therapy and to prevent loss of viro-
logic control and possible resistance develop-
ment. Individuals should be counseled on the
importance of attending injection visits on their
TTDs or to use the flexible *7-day window.
Patients should also be advised to inform their
clinic as soon as possible before any known future
interruptions in injection dosing (e.g. extended
travel) as short-term oral therapy with CAB and
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Case 6: Managing delayed injection due to appointment scheduling error

(a)
0 Scenario: Second Q2M initiation injections scheduled 2 months apart

7 »

Month of Jan Feb
treatment A A
Jan 13th: Feb 13th:
first initiation missed second
injections initiation injections
(b)
o What TTD should be used going forward?
Jan 13th: Feb 27th:
first second
initiation initiation
injections injections
Reset TTD \ 4 \ 4
LI Jan Feb Mar
treatment
Gradually bring // Ii
forward to re-establish A A
original TTD Jan 13th: Feb 27th:
first second
initiation initiation
injections  injections

Feb 27th: scheduling
error discovered

v

Mar Apr

Jun 27th:
Q2M injections

v

4

Jul

Apr 27th:
Q2M injections

v

7

May

Aug 27th:
Q2M injections

v

7

Aug

U

A

Aug 13th:
Q2M injections

Jun

4

A

Jun 13th:
Q2M injections

Apr

7w

A

Apr 20th:
Q2M injections

Figure 9. (a and b) Case-based scenario for managing scheduling errors.

Q2M, every 2months; TTD, target treatment date.

RPV can be offered to maintain therapeutic
plasma drug concentrations during delays in
injections, thereby ensuring good virologic con-
trol. Recommendations for restarting LA therapy
are based on the length of time since the missed
injection and are independent of oral therapy
use. In the case of an unplanned missed injection
visit where oral therapy has not been taken (e.g.
re-engaged in care after loss to follow-up), clini-
cians should determine the clinical appropriate-
ness of resuming LA therapy. In cases of
treatment discontinuation, an alternative ART
regimen should be started to maintain virologic
suppression.
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