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Abstract: Off-label and extra-label drug use represents an essential component of contemporary veterinary medicine due
to species diversity and the limited availability of authorized veterinary medicinal products. These practices allow
therapeutic adaptation in complex clinical situations but are associated with significant pharmacological uncertainty caused
by interspecies variability. Rational prescribing therefore requires integration of pharmacological knowledge, evidence-
based medicine, patient monitoring, and risk-benefit assessment. This review summarizes the principal determinants,
clinical benefits, pharmacological risks, and decision-making strategies associated with off-label and extra-label therapies in

veterinary medicine.

e Material and method

* This study was designed as a narrative review focused on the pharmacological,
clinical, and regulatory aspects of off-label and extra-label drug use in veterinary
medicine. Scientific literature, veterinary pharmacology references, and current
international regulatory guidelines were analyzed to evaluate the principal
determinants, benefits, risks, and clinical implications associated with these

practices.

 Particular emphasis was placed on
pharmacodynamic variability, therapeutic decision-making, and representative

interspecies pharmacokinetic and

clinical applications in companion animal medicine.

* (1) CLINICAL NEED
Patient with a condition requiring pharmacological intervention

Main Clinical Benefits of Off-Label and Extra-
Label Use
Clinical benefit Clinical relevance

_ Access to therapies when
Expansion of

_ _ approved alternatives are
therapeutic options

unavailable
Individualized Adaptation of treatment to
therapy patient-specific needs

Multimodal analgesia Improv?d pain management
and patient comfort

Access to innovative Early integration of

therapies emerging treatments

Improved quality of Better control of chronic and

life complex diseases

Major Pharmacological Risks and Limitations

Risk factor Potential consequence
Interspecies
g .. Unpredictable drug

pharmacoKkinetic o

L exposure and toxicity
variability
Incorrect dose Therapeutic failure or
extrapolation overdose
Pharmacodynamic _ -

e Variable clinical response
variability

Adverse effects and

altered efficacy
Antimicrobial Public health and

resistance stewardship concerns

Drug interactions

Representative Off-Label and Extra-Label
Therapies in Veterinary Medicine

Drug Veterinary use =~ Main concern
Neuropathic pain
Gabapentin £ , . Sedation in cats
and anxiety
_ Variable
o Feline :
Amlodipine _ hypotensive
hypertension
response
Behavioral Excessive
Trazodone _ _
disorders sedation
Gastric Variable
Omeprazole . : 1t
ulceration bioavailability
o Feline infectious Limited safety
Remdesivir

peritonitis data

(" — .\\ @ IS AN AUTHORIZED VETERINARY MEDICINAL PRODUCT
a / AVAILABLE FOR THE TARGET SPECIES AND INDICATION?
\ =
YES NO

USE AUTHORIZED VETERINARY MEDICINE
According to approved labeling
(species, indication, dose, route)

‘ Review pharmacokinetic and pharmacodynamic data
- r*i (interspecies variability)
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} h\ @ SPECIES-SPECIFIC PHARMACOLOGICAL ASSESSMENT
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@ REVIEW OF SCIENTIFIC EVIDENCE

Search and appraise available literature,
clinical reports, and expert knowledge

-I CLINICAL MONITORING
- Evaluate efficacy and safety

R '
i (5) MULTI-FACTORIAL ASSESSMENT
» Therapeutic necessity
« Expected efficacy
« Potential toxicity and adverse effects

» Withdrawal periods (if food-producing species)
+ Public health implications (e.g., AMR risk)
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(6) RISK-BENEFIT ANALYSIS
Is the potential benefit greater than the potential risk

for this patient?

@ OWNER INFORMED CONSENT

Discuss rationale, expected benefits, possible risks,
alternatives, and monitoring plan

Obtain written consent

v

SELECTION OF THERAPEUTIC APPROACH

+ OFF-LABEL USE - use of a medicinal product outside
labeled conditions (species, indication, dose, route, etc.)

L in animals

« EXTRA-LABEL USE - use of a human medicinal product

J
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@ INDIVIDUALIZED PROTOCOL

Dose calculation and adjustment
Define route, frequency, duration

N\

\

v

CLINICAL AND LABORATORY MONITORING
Assess efficacy, adverse effects, and patient safety
Adapt monitoring to species and drug used
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@ THERAPEUTIC RESPONSE EVALUATION
Evaluate clinical outcome and tolerability

| ]
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p
ADEQUATE RESPONSE ] INADEQUATE RESPONSE
Q AND TOLERABLE A OR ADVERSE EFFECTS
= Continue therapy Re-evaluate diagnosis and therapy |
Maintain monitoring Adjust dose or switch therapy
Document in medical record Discontinue if necessary
\ 7 Manage adverse effects
KEY PRINCIPLES
v Patient welfare is the primary priority. Abbreviations:
v Use the least risky, most effective option available. AMR - Antimicrobial Resistance
v Document decision-making and rationale. PK - Pharmacokinetics
v Ensure compliance with legal and ethical requirements. PD - Pharmacodynamics
v Contribute to pharmacovigilance and knowledge generation.

Figure 1. Proposed clinical decision-making model for off-label and

extra-label drug use in veterinary medicine
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e Results and discussions

1. Main determinants of off-label and
extra-label use

Limited availability of authorized veterinary
medicines

Species diversity and interspecies
pharmacological variability

Therapeutic urgency in severe clinical
conditions

Transfer of human pharmacotherapy into
veterinary medicine

Economic and accessibility considerations

2. Major pharmacological challenges
Unpredictable pharmacokinetic and
pharmacodynamic responses

Risk of toxicity and inaccurate dose
extrapolation

Limited species-specific clinical evidence
Drug interactions and variable therapeutic
efficacy

Antimicrobial resistance concerns

3. Clinical benefits

Expansion of therapeutic possibilities
Individualized and patient-oriented therapy
Improved multimodal pain management
Access to innovative therapeutic strategies
Improved quality of life and disease control

Conclusions

A Off-label and extra-label prescribing has
become an integral component of
contemporary veterinary medicine.

 Interspecies pharmacokinetic and
pharmacodynamic variability remains
the principal source of therapeutic
uncertainty.

[ These practices expand therapeutic
possibilities and support individualized
patient-oriented therapy.

[ Rational use requires evidence-based
pharmacological assessment, continuous
monitoring, and structured clinical
decision-making.

[ Future progress depends on comparative
pharmacology research and standardized
evidence-based therapeutic guidelines.

Off-label and extra-label prescribing should not be regarded as empirical therapy, but as a pharmacologically guided and evidence-

informed clinical strategy
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