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Housekeeping (

Having technical i1ssues? Please send questions through the chat box to
everyone. \

If you have questions related to the material being presented, please submit
through the Q&A section. Upvote your favorite questions.

Slides will be shared in the chat box during the webinar.

CE certificates and webinar slides will be sent out within 10 business days
following the webinar and will come from Epicur Pharma.

This webinar is being recorded and will be available to view on demand,
however CE credits will only be issued if you are tuning in LIVE this evening.




b I Improving patient outcomes with medications
you've been trusting since 1975.

ﬂ Two Divisions, One Focus:

Stokes Pharmacyf

Precision Compounding - Nationwide.

O epicur

Type of Facility Traditional Compounding Pharmacy FDA Registered Outsourcing Facility
Customized prescriptions for Manufactured drugs in bulk
Product Purpose individual patients quantities for hospitals
Regulatory Oversight State Boards of Pharmacy FDA
: USP cGMP
Regulations (United States Pharmacopeia) (current Good Manufacturing Practices)
Product Dating Beyond-Use Date (limited) Expiration Date (proven)

For Office Orders: 888-508-5032
For Patient Prescriptions: 800-754-5222




FIP Treatment Available
in the U.S. Starting June 1st

The only oral formula identical to the Bova formula used in clinical studies.

Stokes Pharmacy has formed an exclusive partnership with
the Bova group to offer a U.S-made oral treatment for FIP.
This treatment is supported by Bova's unique drug formula,
which has been utilized in clinical research studies across
the globe and is currently in use in the UK and Australia.

Stokes harma cy® GOVA

Precision Compoundmg Nationwide.

Scan the OR code to learn more!



GS-441524

Formulation Available at Stokes Pharmacy
Strength: 50mg

Form: Quad Scored Tablet

Flavor: Tuna

Summary
Drug Class: Antiviral
Target Species: Cats

Stokes Pharma&

Precision Compounding - Nationwide.

GS-441524 QUAD SCORE!
TABLETS

TUNA FLAVOR

50 MG

GIVE AS DIRECTED

——
Tablet sizing compared to a U.S. dime

Diagnosis GS-441524 PO Dosage Rate Prescription Pricing

Effusion(s) and without ocular or neurological signs 15 mg/kg q 24 hrs or split @ 12 hrs
No effusion and without ocular or neurological signs 15 mg/kg q 24 hrs or split g 12 hrs
Ocular signs present (+ effusion) 15-20 mg/kg q 24 hrs or split g 12

Neurological signs present (+ effusion) 10 mg/kg q 12 hrs

Stokes Pharmac?; G%VA

Precision Compounding - Nationwide.

10 tablets = $195.00
20 tablets = $325.00
hrs 40 tablets = $546.00

Prices subject to change. These prices do not include
shipping + tax when applicable. Our standard 1-2 day
shipping is $9.50. Overnight shipping is available upon
request of pet owner.

© Stokes Healthcare/Bova 2024



How to Order

3 Ways to Order: Ll
e Online via iFill.com tokes Pharmajy’g
If you’re a new user, registration is required TRt oommgmes B
*Registration takes up to 48 hours 65-441524 QUAD SCORE
, - . TUNA FLAVGR
e E-form for patient prescriptions (Coming 6/1/24) 50 MG

GIVE AS DIRECTED

. Call (800) 754-5222

Tablet sizing compared to a U.S. dime

© Stokes Healthcare/Bova 2024



Register for parts2 & 3

Scan the QR codes provided or go to epicurpharma.com/webinars

o
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FIP DlagHOSIS. Now we can treat Legal FIP Treatment in the USA:
L ] ? [ )
L 22:’:;?;? T‘(’J"{;’;’% \;‘e?ﬁgd}gogse)- Learn how to start treating FIP
N il / cases in your practice.
ertSAM, DipECVIM-CA, MANZCVS, FRCVS )
June 20, 2024 | 5-6 pm ET Dr. §ally Co.g_gms, BVSc (Hor]s 1) MAN.ZCVS
RACE-Approved CE Credit Hours: 1 (Feline Nﬁi’:’;; )zggz Iangd frzts'l'(saen ce)
: 5
RACE-Approved CE Credit Hours: 1
i
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FIP Veterinary Resources

Veterinary FIP specialists have also provided educational materials that
veterinarians need when it comes to diagnosing and treating FIP.

Scan to view

Resources include:

Who We e ¥ What We Do * Wha We Sorve * e

Stokes Pha\nn{c? Contact - W e, B et

Treatment for FIP Is Now Available in the U.S. from Stokes Pharmacy

e Disease information

Stokes Pl\armac{y‘- @‘)VA

e Treatment

; Skes pharmac?
Stokes Pharmacy G5-441524 Benefits E—

» Tablet dosage guide chart
e« How to order GS-441524 in the U.S.
e FAQs

e Clinical studies and downloads

Wiew our G5-4471575 D Informamion Sheet ‘W?‘S}hmkﬂ

Ordering Made Easy. Commonly Asked Questions

L il veleraaras, apal T esdd Be Th b Sed 4Tt
et 10 ety MNie v W s d vate

© Stokes Healthcare/Bova 2024



Nick Bova
CEO- Bova Group

www.bova.ve
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Bova Aus was founded
nearly 60 years ago. The
veterinary compounding
facility has been running for
16 years.

The UK business was
established as a specials
manufacturer in 2017.

Bova UK follows current Good
Manufacturing Practices
(cGMP), similar to 503B.

Bova Aus developed the FIP products.
FIP products launched in October 2021 in Aus
and shortly after in the UK.

Units sold since launch (as 50mg units):
Bova Aus: 141,060
Bova UK: 397,135

Clinical trials that have taken place and due to be
published using Bova formulations:

Published studies using Bova formulations
from Australia and the UK (a total of 360
cats studied)

European studies due to be
published

Australian study due to be published




Sally Coggins BVSc (hons I) MANZCVS (Feline Medicine) The

F I P Tre a_t m e nt University of Sydney. sally.coggins@sydney.edu.au

Samantha J.M. Evans DVM, PhD, DACVP Colorado State

. University, samantha.evans@colostate.edu

From a death sentence to long-term survival
Samantha Taylor BVetMed(Hons) CertSAM DipECVIM-CA
MANZCVS International Cat Care, Lumbry Park Veterinary
Specialists, sam.taylor@icatcare.org

stokes pharmacy’ | @Ova , ¥




Disclosure

FINANCIAL DISCLOSURES:

Coggins: | have delivered many webinars and lectures with honorarium on the topic
of FIP treatment developments, including sponsored lectures and providing FIP
treatment advice to vets by BOVA (Aus & UK)

Evans: | have delivered many webinars and lectures with honorarium on the topic of
FIP diagnosis and treatment, including unlicensed ("black market") therapy for FIP

Taylor: | have delivered many webinars and lectures with honorarium on the topic of
FIP treatment developments, including sponsored lectures and providing FIP
treatment advice to vets by BOVA (FIP advice email — international)

UNLABELED/UNAPPROVED USES DISCLOSURE:

We will discuss the off-label use of remdesivir and the non-FDA approved use of GS-
441524 for use in cats in the USA

*

Stokes Pharmac) \ GBVA *



Webinar Outline — The Story So Far

<« * Introduction to nucleoside and nucleotide analogues and where their use in cats began
& * How Australia gained legal veterinary access with BOVA Aus in 2020

 What we know about how cats metabolise these drugs and initial survival rates

\& +  How the UK then gained legal veterinary access with BOVA UK in 2021

< . .
X * UK based studies assessing treatment response

 Use of unlicensed antivirals for FIP treatment in the USA
Where compounded GS-441524 sits in the USA context

<

Q&A

stokes harma)” | @OVA 4 X



Register for parts 2 & 3

Scan the QR codes provided or go to epicurpharma.com/webinars

&
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FIP Diagnosis: Now we can treat Legal FIP Treatment in the USA:
L ? Ld
'E' ';OW Sltli:'erol W%\'/‘?/ﬁdd}g be). Learn how to start treating FIP
Skl R cases in your practice.
CertSAM, DipECVIM-CA, MANZCVS, FRCVS .
Dr. Sally Coggins, BVSc (Hons ) MANZCVS
June 20,202+ | 5:6 p ET (Feline Medicine), PhD Candidate (Science)
RACE-Approved CE Credit Hours: 1 June 27, 2024 | 8-9 pm ET
RACE-Approved CE Credit Hours: 1
®
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helix of
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Mucleobases
of RNA

RNA
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Modified from: Fernandes ACL, Vale AJM, Guzen FP, Pinheiro Fl, Cobucci RN and de
Azevedo EP (2020) Therapeutic Options Against the New Coronavirus: Updated
Clinical and Laboratory Evidences. Front. Med. 7:546. doi: 10.3389/fmed.2020.00546
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A —Cell Entry

B — Endosome
formation

C — Release of viral
RNA

D — Self-replication
(RdRp)
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Nucleoside & Nucleotide Analogues

GS-441524
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Inhibition of RNA

Coggins, S. J., Kimble, B., Malik, R., Thompson, M. F.,, Norris, J. M., & Govendir, ‘ replication

M. (2024). Assessing in vitro stability of remdesivir (GS-5734) and conversion

to GS-441524 in feline plasma and whole blood. Veterinary Quarterly, 441),

1-9. https://doi.org/10.1080/01652176.2024.2305731 Intracellular Extracellular
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Remdesivir (GS-5734) & GS-441524

GS-441524

S.E. Amirian, J.K. Levy Current knowledge about the antivirals remdesivir (GS-5734) and GS-441524 as therapeutic options for
coronaviruses One Health, 9 (2020), p. 100128 https://doi.org/10.1016/].ijpx.2021.100073



https://doi.org/10.1016/j.ijpx.2021.100073

GS-441524 - Pharmacokinetics & FCoV antiviral activity

2018

Veterinary Microbiology 219 (2018) 226-233

Inhibits viral replication in vitro

Contents lists available at ScienceDirect

Non-cytotoxic

The pharmacokinetic following IV and SQ
administration have been described

The nucleoside analog GS-441524 strongly inhibits feline infectious Active intracellular tri phOSphate levels
peritonitis (FIP) virus in tissue culture and experimental cat infection studies ac h ieve d ( PBM C’S) excee d e d EC50 fO r72 h

B.G. Murphy”, M. Perron‘, E. Murakami®, K. Bauer®, Y. Park®, C. Eckstrand®, M. Liepnieks®,

b, . .
N.C. Pedersen Lower concentrations of GS-441524 in CSF
:g:}g;e; éi;gf:s?i;l:::r.?;:}r:méfe;;n: School of Veterinary Medicine, University of California, One Shields Ave., Davis, CA, USA a n d a q u e O u S h u m O u r

Veterinary Microbiology

journal homepage: www.elsevier.com/locate/vetmic

* Department of Pathology, Microbiology, and Immunology, School of Veterinary Medicine, University of California, Davis, CA, USA

THE UNIVERSITY OF

SYDNEY




GS-441524 — Treatment outcomes (experimental FIP)

2018

Veterinary Microbiology 219 (2018) 226-233

Contents lists available at ScienceDirect

Veterinary Microbiology

journal homepage: www.elsevier.com/locate/vetmic

The nucleoside analog GS-441524 strongly inhibits feline infectious
peritonitis (FIP) virus in tissue culture and experimental cat infection studies

B.G. Murphy”, M. Perron‘, E. Murakami‘, K. Bauer”, Y. Park", C. Eckstrand”, M. Liepnieks",
b

N.C. Pedersen™

* Department of Pathology, Microbiology, and Immunology, School of Veterinary Medicine, University of California, Davis, CA, USA

® Center for Companion Animal Health, School of Veterinary Medicine, University of California, One Shields Ave., Davis, CA, USA
© Gilead Sciences, Foster City, CA, USA

n = 10 cats with experimentally induced FIP
* 2mg/kg OR 5mg/kg SID x 2 weeks
ALL showed rapid resolution of signs

Two had recurrence at 4 & 6 weeks and were
retreated

All survived to time of publish

(8mths post treatment)

THE UNIVERSITY OF

SYDNEY




GS-441524 — Treatment outcomes (Natural FIP)

2019

Original Article

f‘

Efficacy and safety of the nucleoside
analog GS-441524 for treatment

of cats with naturally occurring
feline infectious peritonitis

Niels C Pedersen' >, Michel Perron2, Michael Bannasch!,
Elizabeth Montgomery', Eisuke Murakamiz?,
Mollv Liepnieks® and Honawei Liu?

Journal of Feline Medicine and Surgen
1-11
© The Author(s) 2019

<)

@IoeN

Article reuse guidelines
sagepub.com/journals-permissions
DOI: 10.1177/1098612X19825701
journals.sagepub.com/home/jfm

This paper was handled and processed
by the American Editorial Office (AAFP)
for publication in JFMS

®SAGE

24 long term survivors (77% survival)

n = 31 client owned cats
* Dose: 2-4mg/kg SQ g 24h x 12 weeks

Four died (2-5 days)

26 completed 12 weeks treatment
18 remained healthy to publication
8 relapsed (3 twice) and retreated

1 died, 7 survived.

1 survivor then died of HCM
(unrelated)

THE UNIVERSITY OF
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No registered formulation of GS-441524

. animals 202 1 MDPI)
viruses 2021 ey i

Unlicensed GS-441524-Like Antiviral Therapy Can Be Effective
‘ for at-Home Treatment of Feline Infectious Peritonitis

Article
Curing Cats with Feline Infectious Peritonitis with an Oral
Multi-Component Drug Containing GS-441524

Sarah Jones !, Wendy Novicoff 2, Julie Nadeau ? and Samantha Evans '*

Department of Veterinary Biosciences, College of Veterinary Medicine, The Ohio State University,

< Columbus, OH 43210, USA; Sarahejones79@yahoo.com

N 1,% o 1 . 2 1 . C)e Y

Daniela Krentz , Katharina Zenger » Martin Alberer *, Sandra Felten °, Michele Bergn 2 Departments of Orthopaedic Surgery and Public Health Sciences, School of Medicine, University of Virginia,
Roswitha Dorsch 1, Kaspar Matiasek 3, Laura Kolberg >, Regina Hofmann-Lehmann * Charlottesville, VA 22903, USA; wmn2v@virginia.edu

[ ]
Andrea M. Spiri 4 , Jeannie Horak 5’ Saskia Weber © , Cora M. Holicki 6 , Martin H. Gr *  Hamilton Region Veterinary Emergency Clinic, Hamilton, ON L8P 4W3, Canada; julie.nadeau7@gmail.com
. . S . * C = d - evans.2608@osu.edu; Tel.: +1-614-292-9706
Yury Zablotski 17, Eveline Lescrinier 87, Berthold Koletzko 3, Ulrich von Both 2% af orrespondence: evans su.edu; Jel: +

le Medicine and Surgery

sources 212, e R el 2 O 2 3 SageJournals

0.1177/1098612X231183250

npathogens 2022 mfy Original Article @

Long-term follow-up of cats in complete remission

Article after treatment of feline infectious peritonitis with oral GS-
Unlicensed Molnupiravir is an Effective Rescue Treatment 441524

Following Failure of Unlicensed GS-441524-like Therapy for

CatS With Suspected FEIine Infectious Peritonitis Katharina Zwicklbauer () 1, Daniela Krentz () 1, Michéle Bergmann 1 Sandra Felten!,

Roswitha Dorsch 1, Andrea Fischerl, Regina Hofmann-Lehmann 2, Marina L Meli 2,
Andrea M Spiri 2, Martin Alberer3, Laura Kolberg 3, Kaspar .\latiasek", Yury Zablotski
1, Ulrich von Both 3'5, and Katrin Hartmann?!

Meagan Roy !, Nicole Jacque 2, Wendy Novicoff 3, Emma Li !, Rosa Negash ! and Samantha J. M. Evans *
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Creating Possible

GS 441524
& Remdesivir

Unlicensed sources

S% ANIVIVE “immune supplements”

GC 376
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Compounded remdesivir & GS-441524

Under the AgVetCode, compounded products are not defined as veterinary chemicals

Exempt from registration by the APVYMA

In Australia, a registered veterinarian is allowed to write a valid prescription to
registered pharmacists to compound an unlicenced drug for veterinary use in an
individual animal they have a direct treatment relationship with




THE UNIVERSITY OF

5] SYDNEY

FIP Treatment outcomes in Australia

Received: 30 October 2022 | Accepted: 27 June 2023
DOI: 10.1111/jvim.16803

Journal of Veterinary Internal Medicine ACWIM
STANDARD ARTICLE prm———

Outcomes of treatment of cats with feline infectious
peritonitis using parenterally administered remdesivir, with or
without transition to orally administered GS-441524

Sally J. Coggins*© | Jacqui M. Norris® | Richard Malik?>® | Merran Govendir® |
Evelyn J. Hall* | Benjamin Kimble! | Mary F. Thompson®

The University of Sydney - AUSTRALIA

! UPDATE: Survival to 18 mths
Survival to 6mths| 86% é:
\ If survive the first 48h




Pharmacokinetics of remdesivir in cats

1) Remdesivir is rapidly hydrolyses into GS-441524 in cats (in blood)

THE UNIVERSITY OF

SYDNEY

VETERNARY QUARTERY (@) Tyorfanc 2) The pharmacokinetics of GS-441524 that is formed

2024, VOL. 44, NO. 1, 1-9
https://doi.org/10.1080/01652176.2024.2305731

Taylor & Francis Group

a OPEN ACCESS M) Check for updates

following administration of remdesivir in clinical
healthy cats has also been described

Assessing in vitro stability of remdesivir (GS-5734) and conversion to
GS-441524 in feline plasma and whole blood

Sally J. Coggins®*® (®, Benjamin Kimble® (®, Richard Malik®< (®, Mary F. Thompson?
Jacqueline M. Norris? (» and Merran Govendir?

3Sydney School of Veterinary Science, The University of Sydney, Camperdown, Australia; ®Centre for Veterinary Education, The
University of Sydney, Camperdown, Australia; “Animal and Veterinary Science, Charles Sturt University, Wagga Wagga, Australia

3) The pharmacokinetics of remdesivir in
FIP affected cats has also been
documented, with preliminary TDM

recommendations
Coggins SJ unpublished data

~ 10000+

GS-441524 plasma concentration (ng/mlL,
=
S
o
M i
'
/
/
—

T T T 1

Time (hr)

T T
0 2 4 6 8 10 12 14 16 18 20 22 24

viruses ’Tﬁy

Article

An Optimized Bioassay for Screening Combined
Anticoronaviral Compounds for Efficacy against Feline
Infectious Peritonitis Virus with Pharmacokinetic Analyses
of GS-441524, Remdesivir, and Molnupiravir in Cats

Sarah Cook *, Luke Wittenburg 2, Victoria C. Yan ', Jacob H. Theil 7, Diego Castillo !, Krystle L. Reagan 57,
~  ia Williams !, Cong-Dat Pham 3, Chun Li 3, Florian L. Muller ® and Brian G. Murphy !
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Funding

Cat Protection Society of NSW

EveryCat Health Foundation W21-006
Determining the in vitro clearance (feline
microsomes) and in vivo pharmacokinetic
profile of remdesivir in cats with naturally
occurring feline infectious peritonitis (FIP).

EveryCat Health Foundation W21-018
Determining the clinical efficacy and safety
of remdesivir for the treatment of naturally
occurring feline infectious peritonitis.

Bequests: Christine Atkins Bequest
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Treatment of FIP in the UK 2021

* |nitially only human remdesivir available
o Cost prohibitive, painful to inject

* Australian experience very useful
o Open information sharing

o 6 months later remdesivir and GS available
in the UK

* Via export from UK to other countries
(Japan, Sweden, SA)

* Great successes witnessed

* Formed the FIP advice email group
(feline and internal medicine specialists)

e Answered 2500 emails so far worldwide



How we use antivirals in the UK

 System of prescribing called
'cascade’

* If no available licensed veterinary
drug we can use human drugs

* We can also use drugs from
Specials Manufacturers if they are
given permission from the UK
Veterinary Medicines Directorate




Evolution of our study

.,p THE UNIVERSITY OF

SYDNEY

(‘ FIP Advice Team

* Drugs proving effective in
countries allowed to use it

* Yet many countries could not
Import

* Blocked by regulations

e We knew it worked and wanted to
prove it

* Would like it to be available legally &’  UNIVERSITY OF

worldwide . SURREY

International Society of Feline Medicine




The cats

-Recruited from around the
world (UK, Aus, Japan, SA,
Europe)

- Only if treated with the legal
medications

- Outcome and follow up
information

Helped us make
recommendations
and proved it
works!




Original Article f‘

Journal of Feline Medicine and Surgery

Retrospective study and outcome & The Author(s) 2023
- . - . Article reuse guidelines:
of 307 cats with feline infectious sagepy comlounals permissins

DOl 101177108861 2X231 194460

peritonitis treated with legally sourced oumais sagapub comomain

his paper was handled and processed

VEterinary campounded preparations of by the European Editorial Office (ISFM)

for publication in JAMS

remdesivir and GS-441524 (2020-2022)  Ssage

All cats treated with legal drugs from BOVA

- Examined the treatment, duration, response and
outcome

- Also looked at presentation and diagnosis




Treatment group

Response and relapse

B Alive at end of initial treatment period [l Alive at longest follow-up timepoint Complete response at end of initial treatment period

Remdesivir and GS-441524 =
All treatment groups =

Remdesivir alone

Percentage of cats

100

* Overall complete response 84.4%

* 9.1% no response
» Often very sick cats
* Severe neuro signs
* Sepsis

* 4,.9% relapsed during treatment

* 6.6% after treatment
e 2 cats at day 390 and 450

 Complete response in first 30 days
= better prognosis



Speed of response

Pyrexia and clinical signs: days

Effusions: 1-3 weeks

* If present longer might need dose
increase

Bilirubinaemia: rapidly (<14 days)

Globulins can spike ~25%

* High protein effusions reabsorbed
* Anaemia: few weeks to resolve

 AGP should normalise before
globulins

* Hyperglobulinaemia: slowest to
resolve (median ~ 60 days)

Days from start of GS-441524 or remdesivir treatment

160

140

120

100

80

60

40

20

0

Temperature

Clinical signs

1

Bilirubin

Effusion

HCT

AG>0.4

Globulin



HAEMATOLOGY

Adverse effects
e Elevated ALT in 1/3 cats (GS>rem)
* Elevated ALP less common (8%)
* Eosinophilia/lymphocytosis
Liver enzyme elevations do not seem

clinically important or require
treatment — SAMe prescribed?

- Consider caregiver burden and more
medications

TEST

RBC
Haematocrit
Haemoglobin
MCV

MCH

MCHC
Reticulocytes
Reticulocyte Haemoglobin
WBC

% Neutrophils
% Lymphocytes
% Monocytes
% Eosinophils
% Basophils
Neutrophils
Lymphocytes
Monocytes
Eosinophils
Basophils
Platelets
*Blood Film Evaluation

Lymphocytes
Monocytes
Eosinophils
Basophils

RESULT UNITS REF.INTERVAL
10.01 10M2/L 712-11.46
0.471 I 0.282 - 0.527
14.9 g/dL 103-162
47 1 fL 39.0-56.0
14.9 Pg 12.6-16.5
316 g/dL 285-378
17.0 1009/L <=50.0
17.9 Pg 15.3-229
112 10A9/L 39-190
31.7 %o
62.6 %
1.1 %
4.5 %o
0.1 %
3.55 10A9/L 262-1517
7.01 10A9/L 0.85-585
0.12 1009/ 004-053
0.50 10A9/L 009-218
0.01 10A9/L 0.00-0.10
59 10A9/L 155 - 641
No morphological abnormalities detected in red blood
cells
42 5.8 1.5-7.0
H 7 1.0 0.0-0.8
H 16 2.2 0.0-15
0 0.0

35



Additional UK study (Royal Vet College)

* 87.5% clinical response to

treatment
\?/ JOURNAL OF
ACVIM ~ VETERINARY INTERNAL MEDICINE . 26/32 alive at end of 12-week
STANDARD ARTICLE & Open Access () ® treatment

Thirty-two cats with effusive or non-effusive feline infectious

peritonitis treated with a combination of remdesivir and GS- ° 6/32 d |ed (mOSt Often W|th N 3
s days of therapy)

Jodie Green ¥4, Harriet Syme, Sarah Tayler

First published: 04 July 2023 | https://doi.org/10.1111/jvim.16804 | Citations: 3 b M|n|ma| adverse EffeCtS
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Pain
management

Pleuritis and peritonitis
are painful!
- NSAIDs
- Opioids

Fluid therapy

Monitor BP
Pressors if needed

Nursing care and
stress
management
(home and clinic)

Don’t just give antivirals

Owner support

- Compliance

- Open
communication

Nutrition and
body condition

Mirtazapine

Feeding tubes
Digestible diet
Monitoring weight and
BCS

Antiemetics

Maropitant
Ondansetron

Specific ocular
Antiseizure meds and neuro

Topical steroids dicati
Corticosteroids? medications




Received: 30 October 2022 | Accepted: 27 June 2023 Journal of Feline Medicine and Surgery v U’,
DOI: 10.1111/jvim.16803

Journal of Veterinary Internal Medicine ACVI M

STANDARD ARTICLE S m '.a:a:

Outcomes of treatment of cats with feline infectious™ - 3 openaccess | @D O

peritonitis using parenterally administered rem?2« Retrospective study and outcome of 307 cats with feline infectious pe
veterinary compounded preparations of remdesivir and GS-44152

Research article First published online September 21, 2023

Samantha S TgyM@ 2, Sally Coggins, 1...). and Séverine Tasker View all autho
All Articles https://doi.org/10.1177/1098612X231194460

Evelyn J. Hall! | Benjamin Kimble! | Mary F. Thompson ‘= Contents ° PDF/ePub () Cite article o’g Share options C‘) Information, rig E

Received: 24 November 2022 | Accepted: 27 June 2023

DOI: 10.1111/jvim.16804 . . . .
Seaeriol of Vietafinary iiernal Medicne ACYIM Prospective studies also underway in many academic
STANDARD ARTICLE Ponen fcces- SRS - - 0 0
ey institutions in Europe

Thirty-two cats with effusive or non-effusive feline
infectious peritonitis treated with a combination
of remdesivir and GS-441524

The University of Munich, GERMANY

The University of Zurich, SWITZERLAND

Jodie Green ™ | Harriet Syme ™ | Sarah Tayler ™

The University of Bern, SWITZERLAND
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BOVA

BOVA (research only)

Optimus Healthcare (NZ2)

(parenteral & oral RDV)

Stokes Pharmacy (USA)

(partnership with BOVA, GS tabs only)

Compounded GS-441524 &/or RDV



. July 2021 . , -
. anlmals y [‘;“\Dw Table 3. How cat owners first learned about the existence of GS-441524 therapy for FIP.

Owners were able to list more than one source, so the total numbear of responses is higher

than the total number of respondents.

Article
Unlicensed GS-441524-Like Antiviral Therapy Can Be Effective el counoTResponses rereent
. . . L WWebsite, not Facebook 19 30.36
for at-Home Treatment of Feline Infectious Peritonitis o ) .
Sarah Jones !, Wendy Novicoff %, Julie Nadeau * and Samantha Evans -* Veterinarian (directly) 57 14.54
Friend 56 1429
Abstract: The goal of this study was to formally evaluate the administration of unlicensed, crowd- Veterinarian (indirectfy) a7 1199
sourced antiviral GS-441524-like therapy tor cats suspected to have feline infectious peritonitis Rescue . 306
(FIP), a previously fatal disease. Members of a large social media support and GS-441524-like drug Bresder o 504
distribution group were surveyed via the Internet. The survey was targeted toward owners who had Conference 5 051

treated their cats for at least 12 weeks with unlicensed G5-441524-like drugs. Of the 393 analyzed
surveys which met inclusion criteria, 73.7% of owners utilizing this therapy were from the United
States. Only 8.7% of owners reported receiving help from their veterinarian in administering the
treatment to their cat. The mean cost of treatment was USD 4920. A majority of owners (88.2%)
reported noticeable improvement in clinical signs within one week of initiating therapy. At the time
of the survey, 96.7% (380 cats) were alive, with 54.0% of them considered cured and another 43.3%
being monitored in the 12-week observation period. A total of 12.7% of the cats suffered a relapse of
clinical signs of FIP, and 3.3% of the cats died despite GS5-441524-like therapy. Reported complications
were mostly related to owner administration of subcutaneous injections of the acidic G5-441525-like
therapy, such as vocalization, pain, struggling, and injection-site wounds. Limitations of this study
include a retrospective design, bias in case selection, reliance on owner-reported data, and inability
to confirm the contents of unlicensed pharmaceuticals; however, important lessons can be learned
from the experiences of these owners. While unconventional, and certainly not free from medical and
legal risks, unlicensed, at-home G5-441524-like therapy, according to owner reports, can apparently

offer benetits in the treatment of cats suspected of FIP.



2022 Prospective Study (unpublished)

of
552 Initial Pre-Enrollees: '| 169 not heard from again (30.6%)
Submitted cat’s name and email address
to our study | ECRORCAESIRERaseal - d do

not enroll

383 (69.4%) Respondents

. 10 report cat as deceased 70 not heard from again
O u t Of 1 7 9 Ca tS W I t h CO m p I ete (death within 15 wk of tx OR prior / complete Enisiment Survey \ (13% of total, or 18% of 383 who completed
to start of GS) enrollment survey)

outcome data at 6 months: |
. 8 complete 2 do not complete _(42% of enrollees)
(0] espondents complete
* 149 (83%) considered cured premature | | prematuredeath | | 311 Respondentscomplet /

death survey survey o
(56.3% of initial 552, or 81.2% 383

® 2 5 ( 1 4% ) d e C e a S e d who completed enrollment survey) ”””“*{ 148 completed tx (48% of enrollees) ‘

currently still in tx (3.5% \
® 5 (3%) relapSEd ‘11 e / 83% HQ responses

| _to molnupiravir | 4 relapses reported ‘ -> 123 sets of HQ
weekly survey data

(death after 15t wk of tx)

‘ 1 death during observation ‘

8 complete premature 5 do not complete

death survey premature death survey 49 reported extended course of tx
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Unlicensed antiviral products used for the at-home treatment of feline infectious
peritonitis contain GS-441524 at significantly different amounts than advertised

Alycia M. Kent MPH & , Su Guan PhD, Nicole Jacque, Wendy Novicoff PhD, and Samantha J. M. Evans DVM, PhD, DACVP -

OBJECTIVE
To analyze the content of unlicensed G5-441524-like products being used as a largely successful at-home treatment
for cats suspected to have FIP. The remdesivir content and pH were also measured.

SAMPLE
127 injectable and oral samples from 30 of the most popular brands of black market producers.

METHODS

Unlicensed GS5-441524-like products were procured through donations and tested for G5-441524 and rem-
desivir content by liquid chromatography with tandem mass spectrometry. A pH meter measured the pH of
injectable samples.

RESULTS

Of the 87 injectable formulations, 95% contained more (on average 39% more) GS-441524 than expected based on
the producer’s marketed concentrations. The average pH (1.30 pH) was well below the physiologic pH conditions
recommended for SC injections. The oral formulations were more variable, with 43% containing more G5-441524 (on
average 75% more) than expected and 58% containing less (on average 39% less) than the expected contentl There
was minimal variability in G5-441524 content between replicate samples in the injectables formulations (measured
by coefficient of variation). One injectable and 2 oral samples additionally contained remdesivir.

CLINICAL RELEVANCE

All unlicensed products used for the at-home treatment of FIP that we tested contain GS-441524. The injectables
generally contain significantly more drug than advertised at a below-physiologic pH. Unlicensed oral products vary
more widely in drug content and suffer from unconventional dosing and labeling. These data should highlight the
need for regulation of these products and the development of legal pathways to procure G5-441524.



Expected and Determined GS-441524 Concentrations(Injectables)
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GS-441524 Concentrations (mg/pill)
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Expected and Determined GS-441524 Concentrations(Oral Formulation)
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Labeling on unlicensed oral products

Sample Brand Photo Supplementary Table 82—A complete list of the presumed and actual amount of GS-441524 in
the oral formulations. Samples were procured from different donors across the world. A
presumed concentration was calculated based on treatment instructions, the recommended 5
mg/kg/day dosage, and the approximately 50% bioavailability of GS-441524.

Presumed

Aura/Spark 12h-1kg Product Gsaa1524 QLTS

Content .
(mg/pily  (me/pil)

Aura/Spark 12h-1kg 5 5.1
Aura/Spark 12h-3kg 15 129
Aura/Spark 24h-1kg 10 11.2
Aura/Spark 24h-2kg 20 142
Brava 5mg 10 39
Aura/Spark 24h-1kg E_;‘;”;{I;OITE: ?g :;‘:
Capella 1kg 10 17.6
Capella 2kg 20 9.0
Capella 2kg 20 15.1
Capella Skg 50 142
CureFIP 2.5-4kg 75 13.7
Lucky kg 10 122
Lucky 1kg 10 17.2
Aura/Spark 12h-3kg Lucky 2kg 20 15.0
Lucky 2kg 20 193
Lucky 4kg 40 15.0
Meadow 12 12 205
Meadow 24 24 16.6
Meadow 24 24 16.3
Meadow 48 48 313
Meadow 48 48 20.2
Aura/Spark 24h-2kg Mutian 10mg 20 38.1
Mutian S5mg 10 17.6

Mutian S5mg 10 222




Labeling on unlicensed oral products

e Often assume ~50% bioavailability and labeled with the amount of
the drug which is expected to be absorbed

* Often labeled on a per-kg of cat basis, with an unknown target dosage

Oral dosages CAN NOT be
directly translated from
black market products to

this new product!




Journal of Veterinary Internal Medicine [&

J Vet Intern Med. 2024 Jan-Feb; 38(1): 370-374. PMCID: PMC10800210

Unlicenced sources Of GS-441524 Published online 2023 Nov 30. doi: 10.1111/jvim.16954 PMID: 38032049
have produced GS-441524 uroliths

Uroliths composed of antiviral compound GS-441524 in 2 cats undergoing treatment
for feline infectious peritonitis

Marissa Allinder,® ' Beth Tynan, 2 Cara Martin, ® Amelia Furbish, # Glenn Austin, ® Joe Bartges, % and Bianca N. Lourenco
3

UNIVERSITY OF MINNESOTA
Driven to Discover®

College of Veterinary Medicine

College of Veterinary Medicine Minnesota Urolith Center

Mysterious New Stone Type In Cats

August 2023

There are zero reports of uroliths with
BOVA remdesivir or GS-441524

Figure 2 FT-IR Spectroscopy of
patient urolith and GS-441524 Reference

ansmittance

Wavenumbers (cm-1)




OK, but is this really legal...?

ip2y U.S. FOOD & DRUG
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+—Home / Animal & Veterinary / News & Events / CVM Updates / FDA Announces Position on Use of Compounded GS-441524 to Treat FIP
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FDA Announces Position on Use of
Compounded GS-441524 to Treat FIP

f Share | X Post = in Linkedin | % Email | & Print

May 10, 2024
CVM Updates

Because no FDA approved drug is available to treat Feline Infectious
Peritonitis in cats, the U.S. Food and Drug Administration does not intend to
enforce new animal drug approval requirements for products compounded
from GS-441524, when prescribed by a veterinarian for a specific cat patient
for the treatment of Feline Infectious Peritonitis under the conditions listed
in Guidance for Industry (GFI)_#256 Compounding Animal Drugs from Bulk

Drug Substances.

Content current

as of:
05/10/2024



What about office stock?

Regulations.gov
Your Voice in Federal Decision Making

List of Bulk Drug Substances fops=s
Office Stock Drugs for Use in Nor
Animals Nomination from Samantha Evans

Posted by the Food and Drug Administration on May 12, 2024

« Share ~

Bulk Drug Substances Currently

B Document Details

f share | X Post | im Linkedin | % Email | &= Print
Docket (FDA-2018-N-4626) / Document

Document ID T
: : : FDA-2018-N-4626-0953
Mgwpmgmgm Here we (Dr. Samantha Evans, Nicole Jacque, and the Evans FIP research group at Colorado State University) nominate GS-441524, an
or Free-Ran gm g 1'\'T11dhfe Sp ecies . antlw.ral therapgutlc for f_ell_ne infectious Derltgﬂltl? (FIP), for office stock such that Veterlnarlahs may qbtalrl this compounded drug without
Tracking Number a patient-specific prescription. We believe this will of great benefit to cals, owners, and veterinarians in the fight against FIP. We and our
1w1-8q13-8mps collaborators have studied this compound extensively and believe this to be in the best interest of our patients. Please do not hesitate to
List of Bulk Drug Substances for Compounding Office Stock Drugs contact us regarding this nomination.

Producing Animals

Document Details Submitter Info
Attachments 1

Bulk Drug Substances Reviewed and Not Listed

Document Subtype @

Nomination

@ Animal-Drug-Bulk-Drug-Substance-Nomination-2 G5-441524 Evans Jacgue

Received Date @ IMore Information -

These bulk drug substances are currently being evaluated by FDA. May 9, 2024

% Download

are being completed, the agency generally intends to refrain from taking enforcement
action when these bulk drug substances are used to compound a finished drug in a state-
licensed pharmacy or federal facility or by a state-licensed veterinarian as described in the
initial nomination.



Bottom Line

 Compounding of GS-441524 is not legal, but expressly "allowable" by the FDA
under GFl #256's enforcement discretion

* GS-441524 is under review as a substance approved for office stock, and can be
ordered and kept as office stock in the meantime

* GS-441524 remains under patent until 2029, but there have been no efforts to
stop compounding pharmacies from producing it in other countries

It is legal for a DVM in the USA to
prescribe GS-441524 to a cat with

suspected FIP through a licensed
compounding pharmacy




Register for parts 2 & 3

Scan the QR codes provided or go to epicurpharma.com/webinars

&
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FIP Diagnosis: Now we can treat Legal FIP Treatment in the USA:
L ? Ld
'E' ';OW Sltli:'erol W%\'/‘?/ﬁdd}g be). Learn how to start treating FIP
Skl R cases in your practice.
CertSAM, DipECVIM-CA, MANZCVS, FRCVS .
Dr. Sally Coggins, BVSc (Hons ) MANZCVS
June 20,202+ | 5:6 p ET (Feline Medicine), PhD Candidate (Science)
RACE-Approved CE Credit Hours: 1 June 27, 2024 | 8-9 pm ET
RACE-Approved CE Credit Hours: 1
®
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FIP Resources for
Veterinarians

Feline Infectious Peritonitis (FIP) is a disease that
continues to perplex and challenge veterinary
professionals worldwide. With no legal actess to
treatment for veterinarians in the U.S., FIP was often
seen as a death sentence for cats. However, recent
advancements in antiviral therapy have shown tha
effective treatment for Feline Infectious Peritonitis .
(FIP) is now a reality. &

Learn About Stokes Pharmacy's Treatment /i

Treatment protocols & advice
| resource written by:

Dr. Stephanie Sorrell, Prof. Séverine Tasker, Dr. Sam

‘\ ’ Taylor, Dr. Emi Barker, and Prof. Danielle Gunn-Moore

e RS W=

Treatment for FIP in Cats will be availablin the US!

Stokes Pha(mac}% ‘ @BVA o *

Precision Compou inding - Nationwide,




FIP Advice link

Advice support for vets is provided by Dr. Samantha Taylor

https://bit.ly/FIP-Advice

Simply follow the link and fill out your specific case details
in the form and Samantha will be available to assist you.

*

stokes Pharmay’ | @OVA »


https://bit.ly/FIP-Advice

stokes pharmacy | (@OVA *

QUESTIONS?

Sally Coggins: sally.coggins@sydney.edu.au

Treatment protocols & advice
resource written by:

Dr. Stephanie Sorrell, Prof. Séverine Tasker,

Sam Taylor: Thecatspecialistuk@gmail.com

Sam Evans: samantha.evans@colostate.edu Dr. Sam Taylor, Dr. Emi Barker, and Prof

Danielle Gunn-Moore

*

stokes Pharmay’ | @OVA »
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