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Avacopan for ANCA-Associated Vasculitis

By: Connor Aossey, Pharm.D.

Background: Antineutrophil cytoplas-
mic antibody (ANCA)-associated vascu-
litis is a specific type of small vessel
vasculitis characterized by the presence
of circulating ANCAs.! These circulating
ANCAs cause life-threatening systemic
inflammation and long-term complica-
tions due to multi-system organ dam-
age.z5 The introduction of cyclophos-
phamide and corticosteroids in the
1960’s led to a significant improvement
in the prognosis of this type of vascu-
litis. With these treatments over 90% of
the patients achieved remission com-
pared to an 80% mortality rate at
1 year for untreated patients.® The
2021 American College of Rheumatolo-
gy/Vasculitis Foundation Guideline for
the Management of ANCA-associated
Vasculitis recommends treating severe
ANCA-associated vasculitis initially
with corticosteroids and either rituxi-
mab (the preferred therapy) or cyclo-

phosphamide to induce remission of
this disease.” However, long-term ster-
oid use is associated with various
adverse effects (e.g., increased infection
rate, new-onset diabetes).8 Avacopan
(Tavneos®; ChemoCentry, Inc.), a nov-
el agent for severe ANCA-associated
vasculitis, may reduce total steroid ex-
posure.’ The Food and Drug Admin-
istration approved avacopan in October
2021 as an adjunctive treatment for
adult patients with severe ANCA-
associated vasculitis and microscopic
polyangiitis in combination with stand-
ard therapy including glucocorticoids.
Avacopan does not entirely eliminate
the need for glucocorticoids.

Mechanism of Action: Avacopan is a
complement 5a (C5a) receptor antago-
nist which prevents the binding of C5a
to the C5a receptor present on neutro-

Faricimab for Retinal Diseases

By: Jack Janosik, Pharm.D.

Background: Neovascular age-related
macular degeneration (nAMD) and dia-
betic retinopathy, commonly attributed
to diabetic macular edema (DME), are
leading causes of blindness worldwide.!
Upregulation of vascular endothelial
growth factor (VEGF) worsens both
nAMD and DME by promoting vascular
permeability and leakage.23 Therefore,
the current standard of care for these
retinal diseases includes anti-VEGF
agents (e.g, aflibercept, ranibi-
zumab).%> Although effective, anti-VEGF
therapy requires frequent intravitreal

injections as often as every 4 weeks.¢
In January 2022, faricimab-svoa
(Vabysmo®; Genentech, Inc.) received
approval from the Food and Drug Ad-
ministration to treat nAMD and DME.”
Faricimab may have a longer duration
of action than anti-VEGF agents with a
lower injection burden.8

Mechanism of Action: Faricimab is a
novel humanized bispecific antibody
that inhibits both vascular endothelial
growth factor-A (VEGF-A) and angio-



phils.%10 Theoretically, the inhibition of the C5a receptor
blocks C5a-mediated neutrophil activation, thereby reduc-
ing systemic inflammation.

Clinical Trial: The ADVOCATE 2021 trial attempted to
determine whether avacopan could replace steroids as a
part of the standard of care for severe ANCA-associated
vasculitis.!? This phase Ill, randomized, double-dummy,
double-blind clinical trial was conducted at 143 interna-
tional sites. Patients (N=331) received standard of care
therapy with either cyclophosphamide (followed by aza-
thioprine) or rituximab and were randomized to receive
either prednisone 60 mg daily (n=165) on a tapering pred-
nisone schedule which was discontinued by week 21, or
avacopan 30 mg (n=166) twice daily for 52 weeks. Patients
with new or relapsing ANCA-associated vasculitis for
which treatment with cyclophosphamide or rituximab was
indicated who had tested positive for ANCA were included.
The primary efficacy endpoints were disease remission at
week 26 and sustained remission at week 52. Remission
was defined as a Birmingham Vasculitis Activity Score
(BVAS) of 0 (on a scale of 0 to 63 with higher scores indi-
cating greater disease activity) and no glucocorticoid use
in the previous 4 weeks. Patient characteristics were simi-
lar between treatment groups. The majority of patients
were white (84%) males (55%), with an average age of
61 years who were newly diagnosed (69.4%) and had an
average BVAS score of 16.2. Most patients were on ster-
oids before enrollment in both groups, and these patients
were required to taper to a 20 mg prednisone equivalent
dose before beginning the trial. Patients in both groups
were tapered off open-label steroids by week 4. The first
primary endpoint of remission at 26 weeks was observed
in 120 of 166 patients (72.3%) receiving avacopan and
115 of 164 (70.1%) who received prednisone (estimated
common difference, 3.4 percentage points; 95% confi-
dence interval (CI), -6.0 to 12.8; p<0.001 for non-
inferiority; p=0.24 for superiority). Sustained remission at
week 52 was achieved in 109 of 166 patients (65.7%) of
those receiving avacopan and in 90 of 164 patients
(54.9%) receiving prednisone (estimated difference,
12.5 percentage points; 95% CI, 2.6 to 22.3; p<0.001 for
non-inferiority; p=0.007 for superiority). From these re-
sults, the authors concluded that avacopan was non-
inferior to a prednisone taper in achieving remission at
week 26, but superior to the prednisone taper for main-
taining remission at week 52.

Safety: In the ADVOCATE trial adverse events of any
severity were reported in 98.8% of patients in the ava-
copan group and 98.2% of patients in the control group.!!
Serious adverse events, with the exception of worsening
vasculitis, occurred in 37.3% who received avacopan
compared to 39% who received prednisone. The most

common side effects were  nausea (24%),
headache (21%), hypertension (18%), vomiting (15%),
diarrhea (15%) and hepatotoxicity (13%).

Dosing and Administration: The recommended dose of
avacopan is 30 mg orally twice daily.? There are no dosage
adjustments for patients with hepatic or renal impairment.
However, the drug was not studied in patients with severe
renal impairment (eGFR<15 mL/min/1.73 m?) or dialysis
patients and is not recommended in those with severe he-
patic impairment. Avacopan is a major substrate of Cyto-
chrome P450 (CYP) 3A4. Co-administration with a CYP3A4
inducer should be avoided and a dose reduction to 30 mg
daily is recommended with concurrent use of a strong
CYP3A4 inhibitor.

Cost and Availability: Avacopan is available as 10 mg
capsules NDC 73556-0168-02 (30-count) and NDC 73556-
0168-01 (180-count) and has an average wholesale price
of $96.32 per capsule.l® The estimated cost of therapy for
30 days at standard dosing is about $17,337.

Formulary Status: Avacopan is on the CCHS Formulary
with initiation of therapy restricted to the Departments of
Nephrology and Rheumatology. There are no restrictions
for continuation of therapy.

References

1. Chung SA, Seo P. Microscopic polyangiits. Rheum Dis Clin North Am. 2010;36(3):545-
58.

2. Morgan MD, Turnbull ], Selamet U, Kaur-Hayer M, Nighingale P, Ferro C] et al. In-
creased incidence of cardiovascular events in patients with antineutrophil cytoplasmic
antibody-associated vasculitides: a matched-pair cohort study. Arthritis Rheum. 2009;
60(11):3493-500.

3. Basu N McClean A, Harper L, Amft EN, Dhaun N, Lugmani RA et al. The characteriza-
tion and determinants of quality of life in ANCA associated vasculitis. Ann Rheum Dis.
2014;73(1):207-11.

4. Tomasson G, Boers M, Walsh M, LaValley M, Cuthberson D, Carette S et al. Assessment
of health-related quality of life as an outcome measure in granulomatosis with polyan-
giitis (Wegener’s). Arthritis Care Res. 2012;64(2):273-9.

5. Koutantji M, Harrold E, Lane SE, Pearce S, Watts RA, Scott DG. Investigation of quality
of life, mood, pain, disability, and disease status in primary systemic vasculitis. Arthri-
tis Rheum. 2003;49(6):826-37.

6. Flossmann O, Berden A, deGroot K, Hagen C, Harper L, Heijl C et al. Long-term patient
survival in ANCA-associated vasculitis. Ann Rheum Dis. 2011;70(3):488-94.

7. Chung SA, Langford CA, Maz M, Abril A, Gorelik M, Guyatt G et al. 2021 American
College of Rheumatology/Vasculitis Foundation guideline for the management of
antineutrophil cytoplasmic antibody-associated vasculitis. Arthritis Care Res. 2021;73
(8):1088-1105.

8. McGregor ]G, Hogan SL, Hu Y, Jennette CE, Falk R], Nachman PH. Glucocorticoids and
relapse and infection rates in anti-neutrophil cytoplasmic antibody disease. Clin ] Am
Soc Nephrol. 2012;7(2):240-47.

9. Avacopan (Tavenos®) [package insert]. Cincinnati, OH: Thermo Fischer Scien-
tific ;2021.

10. Avacopan. Lexi-Drugs. [updated 2022 Feb 7] in Lexicomp Online [Internet]. Accessed:
March15, 2022.

11. Jayne DRW, Merkel PA, Schall TJ, Bekker P. ADVOCATE Study Group. Avacopan for the
treatment of ANCA-associated vasculitis. N Engl ] Med. 2021;384 (7):599-609.



poietin-2 (Ang-2).7 Through the dual inhibition of VEGF-A
and Ang-2 pathways, blood vessel leakage, endothelial cell
proliferation, and neovascularization are reduced.

Clinical Trials: YOSEMITE and RHINE were phase IlI,
randomized, double-masked, non-inferiority trials that
compared faricimab and aflibercept in patients with DME.8
Patients were randomized 1:1:1 to receive faricimab 6 mg
via intravitreal injection every 8 weeks (YOSEMITE n=315,
RHINE n=317), faricimab 6 mg via intravitreal injection on
a personalized treatment interval (PTI) with adjustable
dosing up to every 16 weeks (YOSEMITE n=313, RHINE
n=319), or aflibercept 2 mg via intravitreal injection every
8 weeks (YOSEMITE n=312, RHINE n=315). The primary
endpoint was the change in Best Corrected Visual Acuity
(BCVA) from baseline to 1 year assessed by Early Treat-
ment Diabetic Retinopathy Study (ETDRS) letters. Non-
inferiority was demonstrated in each trial between both
the faricimab every 8 week and PTI groups and the afliber-
cept every 8 week group. In YOSEMITE, the mean differ-
ence vs aflibercept every 8 weeks was -0.2 ETDRS letters
[-2.0 to 1.6] in the faricimab every 8 week group and
0.7 ETRDS letters [-1.1 to 2.5] in the faricimab PTI group.
In RHINE, the mean difference vs aflibercept every
8 weeks was 1.5 ETDRS letters [-0.1 to 3.2] in the farici-
mab every 8 week group and 0.5 ETRDS letters [-1.1 to
2.2] in the faricimab PTI group. More than 70% of patients
in the faricimab PTI groups achieved a dosing interval of
12 weeks or longer (53% of patients in YOSEMITE and
51% of patients in RHINE achieved a 16-week dosing in-
terval). The authors concluded that faricimab offered vi-
sion gains comparable to aflibercept with adjustable dos-
ing up to every 16 weeks for patients with DME. TENAYA
and LUCERNE were phase III, randomized, double-masked,
non-inferiority trials that compared faricimab and afliber-
cept in patients with nAMD.? Patients were randomly as-
signed 1:1 to receive either an intravitreal injection of
faricimab 6 mg up to every 16 weeks (TENAYA n=334,
LUCERNE n=331) or aflibercept 2 mg every 8 weeks
(TENAYA n=337, LUCERNE n=327). After their first four
doses, patients in the faricimab group with active disease
at week 20 would continue on every 8-week dosing, those
with active disease at week 24 would continue on every
12-week dosing, and those without active disease at weeks
20 and 24 received faricimab at week 28 and would con-
tinue on every 16-week dosing. The primary endpoint was
the change in BCVA from baseline to week 48 assessed us-
ing ETDRS letters. Non-inferiority was demonstrated in
each trial with faricimab compared to aflibercept. The ad-
justed mean gains in BCVA at primary endpoint visits in
TENAYA were 5.8 letters (95% CI, 4.6 to 7.1) in the farici-
mab group and 5.1 letters (3.9 to 6.4) in the aflibercept
group (treatment difference 0.7 letters [95% CI, -1.1 to
2.5]). In LUCERNE, vision gains were 6.6 letters (95% CI,
5.3 to 7.8) in the faricimab group and 6.6 letters (5.3
to 7.8) in the aflibercept group (treatment difference

0.0 letters [95% Cl, -1.7 to 1.8). At week 48, approximate-
ly 80% of faricimab-treated patients received either 12- or
16-week dosing regimens, with 144 patients (45.7%) in
TENAYA and 142 patients (44.9%) in LUCERNE on 16-
week dosing. The authors concluded that faricimab, ad-
ministered at up to 16-week intervals, demonstrated vi-
sion benefits for patients with nAMD comparable with
aflibercept every 8 weeks.

Safety: In phase III clinical trials, faricimab was associated
with conjunctival hemorrhage (7%), vitreous floaters
(3%), increased intraocular pressure (3%), and intraocu-
lar inflammation (2%).”

Dosing and Administration: Faricimab is given as a 6 mg
(0.05 mL) intravitreal injection, with different dosing regi-
mens depending on the indication specified in the package
insert.” The administration must be carried out under
aseptic conditions with adequate anesthesia. A broad-
spectrum microbicide should be provided before injec-
tion.

Cost and Availability: Faricimab is currently available as
a 6 mg/0.05 mL solution (NDC 50242-096-01) supplied in
a carton that contains a single-use vial and one sterile filter
needle.” The average wholesale price for one vial is
$2,628.10 If a patient were to receive the every 16-week
dosing regimen after their first four doses for DME, the
average annual cost would be approximately $15,768 (six
total doses in the year).

Formulary Status: Faricimab is on the CCHS Formulary
restricted to the Department of Ophthalmology for outpa-
tient use only.

References:

1. Flaxman SR, Bourne RRA, Resnikoff S, Ackland P, Braithwaite T, Cicinelli MV et al.
Global causes of blindness and distance vision impairment 1990-2020: a systematic
review and meta-analysis. The Lancet Global Health. 2017;5(12):e1221-e1234.

2. Daruich A, Matet A, Moulin A, Kowalczuk L, Nicolas M, Sellam A et al. Mechanisms of
macular edema: beyond the surface. Prog Retin Eye Res. 2018;63:20-68.

3. Mitchell P, Liew G, Gopinath B, Wong TY. Age-related macular degeneration. Lancet.
2018;1147-59.

4. Flaxel CJ], Adelman RA, Bailey ST, Fawzi A, Lim ]. Vemulakonda A et al. Diabetic Reti-
nopathy Preferred Practice Pattern®. Ophthalmology. 2020;127:66-145.

5. Daien V, Finger RP, Talks ]S, Mitchell P, Wong T, Sakamoto T et al. Evolution of treat-
ment paradigms in neovascular age-related macular degeneration: a review of real
world evidence. Br] Ophthalmol. 2021;105:1475-79.

6. Kiss S, Malangone-Monaco E, Wilson K, Varker H, Stetsovksy D, Smith D et al. Real-

world injection frequency and cost of ranibizumab and aflibercept for the treatment of

neovascular age-related macular edema and diabetic macular edema. ] Manag Care

Spec Pharm. 2020;26:253-66.

Vabsymo®[package insert]. San Francisco, CA: Genentech, Inc: January 2022.

8. Wykoff CC, Abreu F, Adamis AP, Basu K, Eichenbaum DA, Haskova Z et al. Efficacy,
durability, and safety of intravitreal faricimab with extended dosing up to every
16 weeks in patients with diabetic macular oedema (YOSEMITE and RHINE): two
randomised , double-masked, phase 3 trials. Lancet. 2022;399(10326):741-55.

9. Heier ]S, Khanani AM, Quezada Ruiz C, Basu Ky, Ferrone PJ, Brittain C et al. Efficacy,
durability , and safety of intravitreal faricimab up to every 16 weeks for neovascular
age-related macular degeneration (TENAYA and LUCERNE): two randomised, double-
masked, phase 3, noninferiority trials, Lancet. 2022;399(10326):729-40.

10. Faricimab. Lexi-Drugs Online [Internet]. Hudson (OH): Lexi-Comp Inc. 2022. Accessed
April 19, 2022.

~



