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oral administration of remdesivir 
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Abstract
Objectives  The aim of the study was to compare the pharmacokinetics of GS-441524 after intravenous (IV) and 
oral administration of compounded remdesivir (RDV) at 30 mg/kg, respectively, in cats with clinical feline infectious 
peritonitis (FIP) and to determine the bioavailability of GS-441524 after oral administration of compounded RDV in 
this population.
Methods  A total of 13 client-owned cats with a clinical diagnosis of FIP were prospectively recruited. To reflect real-
world use, RDV (30 mg/kg) was administered via a 20-min IV infusion or orally (rounded up to capsule size). Plasma 
GS-441524 concentrations were measured at eight time points over 24 h after administration. Pharmacokinetic 
parameters were determined by non-compartment analysis followed by bioavailability calculation.
Results  Pharmacokinetic analysis of GS-441524 after administration of oral RDV achieved a mean (±SD) Cmax of 
1083.36 ± 634.19 ng/ml (coefficient of variation [CV] 59%, range 254.18–1834.73) at a mean time of 5.33 ± 3.93 h 
(range 2–12) with a mean elimination t1/2 of 11.4 ± 8.00 h (range 4.58–27.01). In contrast, IV RDV administration 
produced a higher mean GS-441524 Cmax of 6262.54 ± 1118.01 ng/ml (CV 18%, range 5193.40–8134.39) at a mean 
Tmax 0.67 ± 0.26 h (range 0.5–1) with a mean elimination t1/2 of 6.8 ± 5.55 h (range 3.18–17.85). The mean relative 
bioavailability of GS-441524 after oral RDV was 30.13%. Bioavailability (range 12–52%) and time to maximum 
plasma concentrations (2–12 h) were highly variable.
Conclusions and relevance  The oral bioavailability of the compounded RDV used in this study is low, highly variable 
and appeared lower in cats with effusive disease, although this difference was not statistically significant. Given 
the small non-randomised sample, results should be interpreted considering the study limitations. Despite the 
low bioavailability, survival rates in cats treated with oral RDV are comparable to published outcome studies with 
injectable RDV and oral GS-441524, indicating that oral RDV is a viable treatment option when GS-441524 is not 
available.
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Introduction
Feline infectious peritonitis (FIP) is a disease that affects 
domestic and wild cats caused by feline enteric corona-
virus (FCoV).1 In a minority of exposed cats, FIP may 
develop.2–4

The clinical presentation of FIP can be broadly divided 
into an effusive form, which is characterised by the pres-
ence of high protein effusions within body cavities, and 
the non-effusive form, characterised by granulomatous 
mass lesions. Both forms may demonstrate concurrent 
ocular or neurological involvement, and the division 
between clinical phenotypes is more likely to represent 
a disease spectrum.1,5

FIP carries a near 100% mortality rate without treat-
ment.6 Over recent years, many publications have 
emerged investigating the utility of the antiviral prodrug 
remdesivir (RDV) and its parent nucleoside GS-441524, 
demonstrating high survival rates (81–100%), with excel-
lent safety profiles.7–12

RDV is a nucleotide prodrug that undergoes hydroly-
sis and dephosphorylation to the nucleoside GS-441524, 
then subsequent phosphorylation to the pharmacologic
ally active GS-443902, which inhibits viral RNA syn-
thesis.13,14 After intravenous (IV) administration, RDV 
is hydrolysed within minutes, whereas the principal 
intermediate metabolite GS-441524 is stable in plasma, 
making it a more valuable target for therapeutic drug 
monitoring.15,16

Access to RDV and GS-441524 varies globally. At the 
time this study was completed, there was no legal source 
of GS-441524 in New Zealand and veterinarians were 
reliant on compounded RDV (Optimus Healthcare New 
Zealand) for treating FIP. Clinical experience demon-
strated that RDV is painful on subcutaneous injection 
and cost-prohibitive for many cat owners. This prompted 
New Zealand veterinarians to prescribe compounded 
oral RDV as an alternative to parenteral RDV in many 
cases.

The bioavailability of oral RDV has been demon-
strated to be low in dogs and humans, primarily due to 
extensive first-pass hepatic metabolism.17,18 However, a 
recent study demonstrated that the metabolism of RDV 
into GS-441524 differs in cats and is hypothesised to occur 
in whole blood via blood esterases.16 Bioavailability data 
collected by Cook et al19 in three healthy cats treated with 
oral RDV revealed that plasma concentrations greater 
than the established EC50 (serotype I feline infectious peri-
tonitis virus [FIPV] 0.03 µm, serotype II FIPV 0.18 µm) 
were achieved and sustained for 24 h with dosages of 
25 mg/kg PO q24h. These recent data suggest that oral 
RDV may be more bioavailable in cats compared with  
other species; however, the bioavailability of oral RDV in 
cats with FIP has not been determined.

The first aim of this study was to compare the pharma-
cokinetics of GS-441524 after IV and oral administration 

of compounded RDV at 30 mg/kg in cats with FIP. The 
second aim was to determine the bioavailability of 
GS-441524 after oral administration of compounded RDV 
30 mg/kg in cats with FIP.

Materials and methods
Animals
Client-owned cats with FIP were prospectively recruited 
between November 2022 and September 2023 as part of 
a larger study including 29 cats.20 For inclusion, all cats 
had clinical and clinicopathological signs consistent with 
FIP, with a diagnosis achieved according to Advisory 
Board on Cat Diseases guidelines by a board-certified 
specialist.1 Nine cats had a positive FCoV RT-PCR test on 
effusion, lymph node aspirates or cerebral spinal fluid 
(Awanui Labs/APHG; IDEXX Laboratories). Cats were 
excluded from the study if they weighed less than 1 kg, 
had already been treated with an antiviral medication 
or became stressed during handling. Cats were further 
excluded from the oral RDV arm of the study if they 
lacked a gag reflex or could not swallow.

RDV was sourced from a single compounding phar-
macy (Optimus Healthcare). Cats were not randomly 
allocated to treatment groups. Cat owners chose the route 
of administration after a consultation with an internal 
medicine specialist or resident. IV RDV was recom-
mended, but oral treatment was elected by owners with 
financial constraints. All cats received 30 mg/kg IV RDV or 
30 mg/kg rounded up to the nearest capsule size orally. 
Capsules were available in 30 mg increments (30 mg, 
60 mg, 90 mg and 120 mg). Physical, neurological and 
ophthalmic examinations were performed by an internal 
medicine specialist or resident before enrolment.

Jugular venipuncture using a 21 G needle and 3 ml 
syringe facilitated collection of 2.6 ml of blood before 
administration of RDV. Blood was divided equally between 
a 1.3 ml EDTA tube and a 1.3 ml non-additive tube for a 
complete blood count and serum biochemistry, as part of a 
broader clinical study. Once haematology was performed, 
the EDTA sample was centrifuged, plasma separated and 
stored at –80°C for use as the time zero sample.

Parenteral RDV was administered through an IV 
catheter in the cephalic vein over 20 mins. Anaphylaxis 
has been reported in humans after rapid IV administra-
tion of RDV; subsequently, slow IV infusions have been 
recommended.21 This study was looking to best emu-
late real-world use of these drugs in the affected popu-
lation of cats, therefore a 20-min constant rate infusion 
(CRI) was elected. Time zero for IV administration was 
defined as the start of the CRI. Cats that received oral 
RDV were given the capsule whole, followed by 1 ml of 
water syringed into the mouth to ensure the capsule was 
swallowed. Cats were fasted for at least 1 h before admin-
istration if they were eating and were offered food 1–4 h 
after capsule administration.
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After RDV administration, additional blood samples 
were collected at 30 mins, then at 1, 2, 4, 8, 12, 20 and 24 h 
after the first dose of RDV, and placed into 0.5 ml non-
additive and EDTA blood tubes. Samples were spun and 
separated and then stored at –80°C before being shipped 
on dry ice from the Animal Referral Centre, Auckland, 
New Zealand, to the Sydney School of Veterinary Science, 
The University of Sydney, Australia for GS-441524 con-
centration determination. 

This study was approved by the Massey University 
Animal Ethics Committee (AEC 22/67).

The treatment regime after the first dose of RDV var-
ied between cats. Owners chose the treatment protocol 
after consultation with an internal medicine specialist 
or resident. Cats either continued treatment with oral 
RDV at 30 mg/kg rounded up to the nearest capsule size 
or received additional doses of parenteral RDV before 
switching to oral RDV. No cats were solely treated with 
parenteral RDV. The treatment protocols and outcomes 
for individual cats are provided in Table S2 in the sup-
plementary material.

The 13 cats in this study were part of a wider perspect
ive, observational study of 29 cats. The cats in this cohort 
were treated with the same dose rates of oral RDV with 
or without prior doses of parenteral RDV.20 See Table S2 
in the supplementary material for details of all 29 cats.

Drug analysis
Plasma concentrations of GS-441524 (Assay Matrix) were 
quantified using high-performance liquid chromatog-
raphy equipped with fluorescence detector (Nexera XR 
LC system; Shimadzu) employing a method previously 
validated.15,22 Quantification of GS-441524 was achieved 
by an external calibration curve (19.53 [limit of quantifica-
tion] to 10,000 ng/ml). The intra- and inter-day accuracies 
and precision of the quality controls were within 10% of 
their nominal concentrations and were in the range of 
1.69–5.66% (coefficient of variation [CV]), respectively.

RDV content in the compounded capsules used in this 
study was quantified in a recent study by the authors.20 
Accordingly, the estimated mean quantity of RDV found 
within the different doses of capsules was in the range 
of 96–103% (see Table S3 in the supplementary material).

Pharmacokinetic analysis
The kinetic indices of GS-441524 after IV or oral com-
pounded RDV were analysed via a non-compartment 
model using PK Solver add-in for Microsoft Excel.23 The ter-
minal elimination constant (λz) was calculated as the abso-
lute value of the negative slope of the terminal elimination 
phase in a plot of the natural logarithm (ln) of drug con-
centration vs time. The elimination half-life (t1/2) was then 
estimated as ln(2)/λz. The area under the concentration–
time curve (AUC0–t), the area under the first moment curve 
(AUMC0–t) and area under the plasma concentration–time 

curve from time zero extrapolated to infinity (AUC0–∞) were 
calculated to the last quantifiable concentration using the 
linear trapezoidal method. The mean residence time (MRT) 
was calculated as AUMC/AUC.

As this study was conducted in FIP-affected cats, a 
crossover design was not feasible or ethical. Consequently, 
individual IV and oral AUCs could not be compared 
within the same animals. To estimate bioavailability 
(F%) of GS-441524 after administration of oral remdesivir, 
each cat’s oral AUC was compared with the mean AUC 
achieved in the IV group. All cats in the IV group received 
30 mg/kg; however, the oral dose rate varied slightly 
because of capsule rounding. As such, the second part of 
the equation below adjusts for these differences by divid-
ing the IV dose rate by the exact oral dose rate adminis-
tered to each individual cat in the oral group:
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Statistical analysis
Graphs were generated using R 4.4.0 and ggplot2 pack-
age version 3.5.1. Unless stated otherwise, error bars on 
charts correspond to 95% confidence intervals given by 
two-sided t-tests on log-transformed data (assuming log-
normally distributed data).

Results
Animal results
A total of 13 client-owned cats (one female entire, two 
female spayed, two male entire and eight male cas-
trated) were recruited. Eight cats had effusive FIP and 
five cats had non-effusive FIP. The median age was 9 
months (range 2 months to 7.5 years). Breeds included 
Tonkinese (n = 2), Burmese (n = 2), domestic shorthair 
(n = 4), domestic longhair (n = 2), Ragdoll (n = 1), British 
Shorthair (n = 1) and Birman (n = 1). None of the cats that 
received oral or IV RDV were observed to experience 
adverse effects. See Table S2 in the supplementary mat
erial for more details on the individual cats.

Pharmacokinetics of GS-441524 after IV  
and oral remdesivir
Non-compartmental analysis  The first dose pharmaco
kinetics of GS-441524 after IV and oral administration of 
RDV at 30 mg/kg, respectively, are reported in Table 1. 
Notably, the Cmax of plasma GS-441524 concentrations 
when RDV was administered IV CRI was six-fold higher 
than per os (PO) (6262.54 ng/ml and 1083.36 ng/ml, 
respectively). In contrast, the Tmax of plasma GS-441524 
when RDV was administered orally was 10-fold longer 
than IV CRI (5.33 and 0.67 h, respectively). It should be 
noted that significant variation was observed in the oral 
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Tmax (range 2–12 h). The mean elimination t1/2 of plasma 
GS-441524 after the administration of oral RDV was also 
longer (10.03 h, range 4.41–20.96) when compared with 
IV CRI (6.8 h, range 3.18–17.85). The pharmacokinetic 
analysis of the individual cats can be found in Table S1 in 
the supplementary material.

When graphed individually on a linear scale (ng/ml) 
over time, considerable intercat variability was observed 
(Figure 1), as quantified by the large CV, expressed as a 
percentage when comparing AUCIV vs AUCORAL (32.16% 
and 54.15%, respectively).

A notable outlier was observed with cat 13 (Figure 
1b). This cat exhibited a prolonged t1/2, delayed Tmax and 
persistently elevated GS-441524 plasma concentrations. 
The data from cat 13 were excluded from the bioavail-
ability calculation to prevent skewing the results because 
of significant variability.

Bioavailability  The mean percent bioavailability (F%) of 
plasma GS-441524 when RDV was administered orally 
relative to intravenously CRI was low. The mean F% 
based on AUC0–∞ was 30% ± 17.69%, while the corres
ponding mean F% using AUC0–24 was 27% ± 18.35 (Table 
1). Individual cat values for F% are provided in Table S1 
in the supplementary material. Interestingly, when com-
paring the bioavailability of effusive and non-effusive 
cats that received oral RDV, the mean bioavailability of 
the non-effusive cats (41.7% ± 16.2%) was higher than 
effusive cats (18.7% ± 10.7%), but did not achieve statis
tical significance (P = 0.20, exact Mann–Whitney U-test). 
Figure 2a shows the mean plasma GS-441524 concentra-
tions achieved with the IV and oral groups. Figure 2b 
demonstrates the difference observed between effusive 
and non-effusive cats at a target RDV dose of 30 mg/kg 
PO.

Discussion
In this study, we present pharmacokinetic data compar-
ing IV CRI and oral administration of compounded RDV 
in two independent groups of cats clinically affected 
with FIP.

After IV CRI administration of RDV, a monophos-
phate prodrug, we observed near-complete systemic 
delivery of the parent nucleoside GS-441524. In this 
study, 30 mg/kg IV CRI RDV yielded a GS-441524 
AUC of 36,142.2 ng * h/ml. Based on the molar weight 
of RDV (602.6 g/mol) and GS-441524 (291.3 g/mol), a  
30 mg/kg dose of RDV is molar-equivalent to 14.5 mg/kg 
of GS-441524. Murphy et  al24 reported an AUC of 
12,759 ng * h/ml after IV administration of 5 mg/kg 
GS-441524 in healthy cats (ie, approximately one-third the 
dose given and one-third the AUC achieved). Similarly, 
another study reported an AUC of 18,167 ng * h/ml after 
RDV 15 mg/kg IV (equivalent to 7.3 mg/kg GS-441524) in 
FIP-affected cats,22 representing half the dose given in the 
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present study and half the AUC achieved. These findings 
scale proportionately, supporting linear pharmacokinet-
ics of plasma GS-441524 after IV RDV administration at 
doses in the range of 5–14.5 mg/kg, despite RDV being 
administered as a 20-min CRI in the present study.

In contrast, the bioavailability of GS-441524 after oral 
RDV in this population was low (mean F% 30%) and highly 
variable between cats (range 12–52%). Given how rapidly 
RDV hydrolyses into GS-441524 in vivo,8,15,22 one issue 
may lie with absorption of RDV from the gastrointestinal 
tract. Disease-associated factors impacting gastrointes
tinal tract absorption might explain this (eg, hypotension, 
dehydration, gastrointestinal hypoperfusion or dysmotil-
ity), as many cats in this study were inappetent and clin
ically unwell at presentation. The Tmax of GS-441524 after 
oral RDV administration was highly variable between 
cats (range 2–12 h). This intercat variability makes it chal-
lenging to reliably predict the timing of peak concentra-
tions. Although therapeutic drug monitoring does not 
necessarily rely on Cmax and could instead focus on a 
consistent time point or duration above a target concen-
tration, the consistent finding of wide intra- and intercat  
variability across studies in the absence of a defined 

pharmacodynamic target for GS-441524 in FIP compli-
cates this approach. Without a consistent Tmax or clear 
pharmacodynamic correlate, single time point measure-
ments may not accurately reflect drug exposure or reli-
ably guide clinical decision-making.

The oral bioavailability of RDV in our study dif-
fers markedly from the 120% reported by Cook et al.19 
Although both studies are limited by low sample sizes 
and high intercat variability, this major discrepancy 
also likely reflects differing study aims, methodologies 
and study populations. Our study aim was to assess 
GS-441524 exposure after oral RDV relative to IV RDV 
in sick FIP-affected cats, while Cook et al19 looked to 
develop a reference model in specific pathogen-free 
(SPF) cats, to allow comparison of new antiviral formula-
tions against historical GS-441524 AUC control. As such, 
the F% of 120% reported in the paper by Cook et al19 
compares the GS-441524 exposure from oral RDV in 
three SPF cats against historical IV GS-441524 exposure 
in two different SPF cats (Murphy et al24). The formula 
used to calculate F% was not reported. Interestingly, 
when we apply the F% formula used in this study to the 
GS-441524 AUCs reported in the paper by Cook et al19 

Figure 1  (a) GS-441524 plasma concentrations in six cats after first-dose administration of intravenous remdesivir (RDV) at 
30 mg/kg and (b) GS-441524 plasma concentrations in seven cats after first-dose administration of oral RDV, targeting 30 mg/
kg (median achieved dose 33.5 mg/kg, range 33–55) 
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for oral vs IV RDV, the resulting bioavailability was 
approximately 68%. This remaining discrepancy is likely 
attributable to the fact that neither study employed a 
crossover design (which was unethical in our clinical 
population). It is now known that significant inter- and 
intra-individual variability exists in nucleoside analogue 
pharmacokinetics in cats,22 which limits the accuracy of 
any cross-study comparisons. The potential impact of 
systemic illness on gastrointestinal absorption of antivi-
rals also warrants further investigation. Formulations of 
oral RDV administered also differed: Cook et al19 used 
self-packed gelatin capsules containing powdered RDV 
from MedKoo Biosciences (likely free base), whereas our 
study used compounded capsules from a commercial 
veterinary pharmacy. The excipient profile and physico-
chemical characteristics of these formulations may dif-
fer, which could have a significant impact on absorption 
from the gut and bioavailability, and were not reported. 
Taken together, differences in comparator selection, for-
mulation and analytical approach likely account for the 
divergent results.

The RDV content of the compounded capsules was 
96–103% of the expected amount, confirming that com-
pounding error or drug degradation within the cap-
sules before administration was not a major factor in the 
observed variability.

Notably, in the current study, apparent bioavail-
ability was higher in cats with non-effusive disease  
(mean 41.7% ± 16.2%) compared with those with effusive 
disease (18.7% ± 10.7%). It has been demonstrated that 
GS-441524 enters body cavity effusions after adminis-
tration of parenteral RDV and oral GS-441524.22 A pos-
sible explanation is that the lower plasma concentrations 
observed in effusive cases do not reflect poor bioavail-
ability but rather result from expansion of the volume of 
distribution, with drug sequestered into the effusion as a 
‘third space’ compartment, which may lead to underes-
timation of apparent bioavailability. Another alternative 
hypothesis for the lower plasma concentrations observed 
in effusive cases is enhanced uptake and utilisation of 
GS-441524 at sites of active viral replication. Effusive 
cats are often more severely systemically affected and 

Figure 2  (a) Mean concentration of GS-441524 (ng/ml) over time (h) after remdesivir administration. Error bars indicate 
one standard error. (b) Mean concentration over time of effusive vs non-effusive cats that received a target remdesivir dose 
of 30 mg/kg PO. Error bars indicate one standard error. The horizontal dashed line represents the EC50 (227.2 ng/ml), as 
described by Murphy et al24 
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may carry higher viral loads, potentially driving more 
rapid intracellular conversion of GS-441524 to its active 
triphosphate form intracellularly. This could result in 
lower measurable plasma concentrations, despite ade-
quate systemic exposure, with higher drug concentra-
tions achieved at the intended sites of action within cells. 
These observations highlight the need for further studies 
investigating the metabolism, distribution and pharma-
codynamics in FIP-affected cats.

Interestingly, the survival rates of cats treated with oral 
RDV were similar to cats treated with IV CRI RDV and 
oral GS-441524 in other studies, despite the low reported 
bioavailability.7–9 Thus, the relationship of GS-441524 
plasma concentrations (an intermediate metabolite of 
RDV) with respect to treatment effectiveness remains 
unclear. The intracellular concentration of the active 
nucleotide triphosphate (GS-443902) within mac-
rophages is responsible for the antiviral effects of RDV 
and GS-441524. In cats, the concentration of GS-443902 
after a single dose of GS-441524 (5 mg/kg) produced 
concentrations in peripheral blood mononuclear cells (a 
proxy for tissue macrophages) that exceeded the EC50 
by eight- to 20-fold, out to 72 h.24 In these cats, plasma 
GS-441524 concentrations were zero at 72 h, yet the anti-
viral effect was still occurring at an intracellular level. 
In humans, plasma RDV and GS-441524 concentrations 
may not accurately reflect the intracellular GS-443902 
exposure,25 concluding that whole-body physiologically 
based pharmacokinetic modelling is a more accurate and 
informative surrogate for estimating active drug levels 
in target tissues,25 and signalling a potential disconnect 
between plasma concentrations and intracellular antiviral 
activity in humans. A final explanation for the positive 
clinical outcomes, despite low F% of GS-441524 in this 
cohort, may be that all administered doses resulted in 
supratherapeutic systemic exposures, saturating intracel-
lular targets and placing the response on the plateau of 
the dose–response curve. These observations suggest that 
although plasma GS-441524 concentrations may provide 
some insight into drug exposure, their utility for predict-
ing clinical outcomes or guiding therapeutic drug moni-
toring remains unclear and requires further investigation.

One notable outlier in our study was cat 13, which 
exhibited a prolonged elimination t1/2, delayed Tmax and 
persistently elevated GS-441524 plasma concentrations. 
This cat was hypotensive, dehydrated and azotaemic 
(creatinine 431 µmol/l) at the time of dosing and was 
euthanased 2 days later because of clinical deterioration. 
Exposure of GS-441524 after administration of RDV CRI 
IV was 7.9-fold higher in humans with renal impairment 
than those with normal renal function.26 Renal hypoper-
fusion or impaired clearance may explain the elevated 
GS-441524 levels in this cat.

These 13 cats were part of a larger cohort of 29 treated 
with oral and/or IV RDV, achieving a 6-month survival 

rate of 86%,20 comparable to outcomes reported with 
GS-441524 or parenteral RDV alone. This supports the 
hypothesis that plasma GS-441524 concentrations may 
not reliably predict treatment success. Despite apparently 
low GS-441524 bioavailability determined in plasma after 
oral RDV administration, clinical outcomes support oral 
RDV as a treatment option for FIP when access to com-
pounded GS-441524 or molnupiravir is unavailable.

In this study of 13 cats, 4/6 cats that received IV CRI 
RDV before oral dosing died, whereas all cats treated 
with oral RDV alone survived. Although the sample size 
is small, this likely reflects clinician bias to recommend 
IV therapy for more critically ill patients rather than 
low effectiveness of the IV route itself. This treatment 
approach is supported by the pharmacokinetic profile of 
IV CRI RDV, which demonstrated higher and more con-
sistent plasma drug exposure with less intercat variability 
compared with oral administration. For this reason, par-
enteral RDV remains the preferred route of administra-
tion for initial treatment of cats with severe FIP.

Conducting this study in sick, client-owned cats with 
FIP imposed several unavoidable design limitations. The 
primary limitation of this study is the small sample size. 
Although substantial variability in oral RDV bioavailabil-
ity was observed, the study was underpowered to iden-
tify covariates associated with this variability. The mean 
bioavailability in the oral group, however, was notably 
lower in cats with effusion compared with those without 
effusion. It would be valuable to analyse a larger data set 
to determine if this finding is repeatable and may become 
statistically significant with larger numbers of treated 
cats. Another notable limitation was the administration 
of RDV via a 20-min CRI for the IV group, implemented 
to minimise risk of anaphylaxis. This slower delivery 
may have altered Tmax and reduced the peak plasma con-
centrations and overall AUC of GS-441524, potentially 
leading to an overestimation of oral bioavailability. In 
addition, bioavailability was determined by comparing 
AUCs from separate cohorts of cats rather than using a 
crossover design. Such design, however, is not ethical in 
FIP-affected cats. This study accurately reflects real-world 
use of RDV in clinical practice. Although future stud-
ies in healthy cats using bolus IV administration could 
refine bioavailability estimates, pharmacokinetic mod-
elling based on existing data may offer a more ethical 
and clinically relevant approach to understanding RDV 
disposition. Finally, the treatment groups were not ran-
domised, and no cat received IV RDV exclusively. As all 
cats transitioned to oral RDV for the final 10 weeks of the 
12-week treatment course, outcomes associated with IV 
vs oral administration cannot be directly compared.

Conclusions
This study provides important pharmacokinetic data 
on the use of compounded IV and oral RDV in cats with 
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FIP, demonstrating near-complete systemic conversion 
to GS-441524 after IV administration, with low and 
variable bioavailability after oral dosing. Despite the 
observed variability and generally low plasma concen-
trations of GS-441524 after oral RDV, clinical outcomes 
remained favourable, suggesting that plasma GS-441524 
may not be a reliable surrogate for treatment efficacy. 
The potential pharmacodynamic and pharmacokinetic 
impacts of disease severity, effusion-associated drug 
sequestration and intracellular drug dynamics high-
lights the complexity of interpreting plasma concentra-
tions in FIP-affected cats. Although IV RDV resulted in 
more consistent plasma exposure, the higher mortality 
in IV-treated cats likely reflects a bias towards using IV 
therapy in more critical cases rather than a treatment 
route of administration associated risk. Taken together, 
these findings support the use of IV RDV as an induc-
tion therapy in severely affected cats and supports oral 
RDV as a viable treatment option when other formu-
lations are not legally available. Further studies with 
larger, randomised cohorts are needed to confirm these 
findings, better understand the determinants of oral 
RDV bioavailability and refine the role of therapeutic 
drug monitoring in this setting.
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