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Bova Aus developed the FIP products. 

FIP products launched in October 2021 in Aus 

and shortly after in the UK.

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

Units sold since launch (as 50mg units):

Bova Aus: 141,060

Bova UK: 397,135

The UK business was 

established as a specials 

manufacturer in 2017.

Bova UK follows current Good 

Manufacturing Practices 

(cGMP), similar to 503B.

Bova Aus was founded 

nearly 60 years ago. The 

veterinary compounding 

facility has been running for 

16 years.



Sally Coggins BVSc (hons I) MANZCVS (Feline Medicine) The 
University of Sydney. sally.coggins@sydney.edu.au

Samantha J.M. Evans DVM, PhD, DACVP Colorado State 
University, samantha.evans@colostate.edu

Samantha Taylor BVetMed(Hons) CertSAM DipECVIM-CA 
MANZCVS International Cat Care, Lumbry Park Veterinary 
Specialists, sam.taylor@icatcare.org

FIP Treatment

From a death sentence to long-term survival



Disclosure
FINANCIAL DISCLOSURES:

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

Taylor: I 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



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

• 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



https://epicurpharma.zoom.us/webinar/register/46171639472
93/WN_8HUCvQdkRW6kinl385lu-g#/registration

https://epicurpharma.zoom.us/webi
nar/register/1317163930524/WN_M
QFmFgAOR7yYMX7FSHWHNw#/regi
stration

Upcoming Webinars
FIP DIAGNOSIS: Now we can treat it, how sure do we need to be?

Thursday, June 20, 2024 | 5-6 pm ET

Speaker: Samantha Taylor, BVetMed(Hons), CertSAM, DipECVIM-CA, MANZCVS, FRCVS

Total RACE-Approved CE Credit Hours: 1 hour

FIP TREATMENT IN THE USA: Compounded GS-441524 tablets! Learn how to 
start treating FIP cases in your practice

Thursday, June 27, 2024 | 8-9 pm ET

Speaker: Dr. Sally Coggins, BVSc (Hons I) MANZCVS (Feline Medicine), PhD Candidate 

(Science) Sydney School of Veterinary Science

Total RACE-Approved CE Credit Hours: 1 hour



Nucleoside & Nucleotide Analogues

Mimic endogenous nucleotides

Modified from:  Fernandes ACL, Vale AJM, Guzen FP, Pinheiro FI, 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

A – Cell Entry
B – Endosome 
formation
C – Release of viral 
RNA
D – Self-replication 
(RdRp)



Nucleoside & Nucleotide Analogues

Become incorporated into viral 
RNA via RNA-dependent RNA 
Polymerase (RdRp) and prevents 
viral replication

Coggins, S. J., Kimble, B., Malik, R., Thompson, M. F., Norris, J. M., & Govendir, 
M. (2024). Assessing in vitro stability of remdesivir (GS-5734) and conversion 
to GS-441524 in feline plasma and whole blood. Veterinary Quarterly, 44(1), 
1–9. https://doi.org/10.1080/01652176.2024.2305731



Remdesivir (GS-5734) & 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/j.ijpx.2021.100073

Remdesivir GS-441524

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


GS-441524 - Pharmacokinetics & FCoV antiviral activity 

• Inhibits viral replication in vitro

• Non-cytotoxic

• The pharmacokinetic following IV and SQ 
administration have been described

• Active intracellular triphosphate levels 
achieved (PBMC’s) exceeded EC50 for 72h 

• Lower concentrations of GS-441524 in CSF 
and aqueous humour



GS-441524 – Treatment outcomes (experimental FIP)

• 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) 



GS-441524 – Treatment outcomes (Natural FIP)

n = 31 client owned cats
• Dose: 2-4mg/kg SQ q 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)

24 long term survivors (77% survival)



No registered formulation of GS-441524

2021
2021 

2023
2022

Unlicensed
sources



No registered formulation of GS-441524

Unlicensed sources
“immune supplements”

GC 376

GS 441524
& Remdesivir



Compounded remdesivir & GS-441524

Unregistered
COMPOUNDED

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

• Exempt from registration by the APVMA

• 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



FIP Treatment outcomes in Australia

The University of Sydney - AUSTRALIA

Survival to 6mths
UPDATE: Survival to 18mths

If survive the first 48h



Pharmacokinetics of remdesivir in cats

2) The pharmacokinetics of GS-441524 that is formed 
following administration of remdesivir in clinical 
healthy cats has also been described

3) The pharmacokinetics of remdesivir in 
FIP affected cats has also been 
documented, with preliminary TDM 
recommendations
Coggins SJ unpublished data

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



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



Compounded remdesivir & GS-441524

COMPOUNDED

Veterinary Specials



Treatment of FIP in the UK 2021

• Initially 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)

• 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

• Drugs proving effective in 
countries allowed to use it

• Yet many countries could not 
import

• Blocked by regulations

• We knew it worked and wanted to 
prove it
• Would like it to be available legally 

worldwide



The cats
29.4% BSH

16.0% Ragdoll

-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!



All cats treated with legal drugs from BOVA
- Examined the treatment, duration, response and 

outcome
- Also looked at presentation and diagnosis



Response and relapse

• 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
• 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)



Adverse effects

• Elevated ALT in 1/3 cats (GS>rem)

• Elevated ALP less common (8%)

• Eosinophilia/lymphocytosis

35

Liver enzyme elevations do not seem 
clinically important or require 
treatment – SAMe prescribed?
- Consider caregiver burden and more 
medications



Additional UK study (Royal Vet College)

• 87.5% clinical response to 
treatment

• 26/32 alive at end of 12-week 
treatment

• 6/32 died (most often within 3 
days of therapy)

• Minimal adverse effects



Positive outcomes

Hudson

Arthur

Millie

Millie



Think about compliance: helping caregivers

No recurrence so far!



Don’t just give antivirals
Pain 
management

Specific ocular 
and neuro 
medications

Nutrition and 
body condition

Antiemetics

Mirtazapine
Feeding tubes
Digestible diet
Monitoring weight and 
BCS

Pleuritis and peritonitis 
are painful! 
- NSAIDs
- Opioids

Nursing care and 
stress 
management 
(home and clinic)

Owner support
- Compliance
- Open 

communication

Maropitant
Ondansetron

Antiseizure meds
Topical steroids
Corticosteroids?

Fluid therapy

Monitor BP
Pressors if needed



Compounded remdesivir & GS-441524

Prospective studies also underway in many academic 
institutions in Europe

The University of Munich, GERMANY

The University of Zurich, SWITZERLAND

The University of Bern, SWITZERLAND



Compounded GS-441524 &/or RDV

BOVA

BOVA (research only)

Stokes Pharmacy (USA) 
(partnership with BOVA, GS tabs only)

Optimus Healthcare (NZ)
(parenteral & oral RDV)



July 2021



2022 Prospective Study (unpublished)

Out of 179 cats with complete 
outcome data at 6 months:
• 149 (83%) considered cured
• 25 (14%) deceased
• 5 (3%) relapsed



Feb 2024







Labeling on unlicensed oral products



Labeling on unlicensed oral products

• 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!



Unlicenced sources of GS-441524 
have produced GS-441524 uroliths

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



OK, but is this really legal...?



What about office stock?



Bottom Line

• Compounding of GS-441524 is not legal, but expressly "allowable" by the FDA 
under GFI #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



https://epicurpharma.zoom.us/webinar/register/46171639472
93/WN_8HUCvQdkRW6kinl385lu-g#/registration

https://epicurpharma.zoom.us/webi
nar/register/1317163930524/WN_M
QFmFgAOR7yYMX7FSHWHNw#/regi
stration

Upcoming Webinars
FIP DIAGNOSIS: Now we can treat it, how sure do we need to be?

Thursday, June 20, 2024 | 5-6 pm ET

Speaker: Samantha Taylor, BVetMed(Hons), CertSAM, DipECVIM-CA, MANZCVS, FRCVS

Total RACE-Approved CE Credit Hours: 1 hour

FIP TREATMENT IN THE USA: Compounded GS-441524 tablets! Learn how to 
start treating FIP cases in your practice

Thursday, June 27, 2024 | 8-9 pm ET

Speaker: Dr. Sally Coggins, BVSc (Hons I) MANZCVS (Feline Medicine), PhD Candidate 

(Science) Sydney School of Veterinary Science

Total RACE-Approved CE Credit Hours: 1 hour



Treatment protocols & advice 
resource written by:
Dr. Stephanie Sorrell, Prof. Séverine Tasker, Dr. Sam 

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



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.

https://bit.ly/FIP-Advice


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

Sam Taylor: Thecatspecialistuk@gmail.com

Sam Evans: samantha.evans@colostate.edu

Treatment protocols & advice 
resource written by:
Dr. Stephanie Sorrell, Prof. Séverine Tasker, 

Dr. Sam Taylor, Dr. Emi Barker, and Prof. 

Danielle Gunn-Moore

mailto:sally.coggins@sydney.edu.au
mailto:Thecatspecialistuk@gmail.com
mailto:samantha.evans@colostate.edu
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