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PAIN MANAGEMENT

Updates in Pain Management  
of Horses
Jarrod Troy, DVM, DACVS (LA)
Iowa State University College of Veterinary Medicine, Ames, Iowa

Abstract

Pain is one of the most common yet complex problems that veterinarians face when caring for horses, and it 
significantly affects patient welfare. Pain management can be challenging because pain can be caused through 
multiple pain pathways from numerous sources. A key component in pain management is understanding the 
differences between acute and chronic pain as well as accurately assessing pain. By accurately assessing pain, 
equine veterinarians are more able to determine the efficacy of their pain management plan. To help equine 
practitioners assess pain, equine pain scoring systems and gait (lameness) evaluation methods have been 
developed. Treatment options include mainstays such as NSAIDs as well as opioids or drugs targeting central 
sensitization. Multimodal pain management with drugs can be very helpful, especially in horses with severe or 
chronic pain. Multimodal pain management addresses different parts of the pain pathway, instead of a single 
part, by using multiple medications with differing mechanisms of action at the same time. Advancements in 
developing new methods of administration or dosing regimens for these drugs have improved veterinarians’ ability 
to effectively manage equine patient pain.
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P
ain management is a critical component of 

ensuring equid welfare and reducing patient 

morbidity.1-3 Pain management involves 

assessing a horse’s pain and using pain-

modifying drugs or therapies. Pain assessment is a 

critical part of pain management because it helps a 

veterinarian determine which therapies to use and 

their effectiveness. Veterinarians rely on their ability to 

observe equine gait, behavior, pain scoring, and 

communication with the horse’s caretaker to determine 

a horse’s magnitude of pain.1-7 However, assessments 

can be confounded by the patient’s pain tolerance and 

the veterinarian’s choice of pain scoring system (PSS) 

among the multitudes available.1-7 Despite these 

limitations, veterinarians caring for equine patients 

continue to do their best to assess their patients’ pain 

and manage it as adequately as possible.

Types of Pain

Acute
Acute pain is a response to injury or a painful event 

that activates the sensory nerve receptors of the 

peripheral nervous system, called nociceptors.2 

Activated nociceptors then send signals to the spinal 

cord via the dorsal horn, which transmits the signals to 

the brain, which then perceives and responds to the 

pain.2 This response is a survival mechanism and 

benefits the animal by leading to avoidance of the 

painful event.1,2 However, the brain also signals the 

release of hormones and body system responses that 

can have deleterious effects, such as decreased wound 

healing or gastrointestinal stasis.1,2

When a patient’s pain is persistent, the pain pathways 

can become sensitized in either the peripheral 

(peripheral sensitization) or central (central 

sensitization) nervous system.2 

	� Peripheral sensitization is persistent pain at 

nociceptors at a site of injury/pathology, which 

lowers nociceptor pain thresholds and results from 

inflammation.2 Lowering of nociceptor thresholds 

leads patients to react to lower levels of stimuli and 

also can engender central sensitization.2 

	� Central sensitization is upregulation of pain 

signaling between central nervous system (CNS) 

neurons, causing an excessive response to a painful 

stimulus instead of an expected response.2 

The excessive response to a painful stimulus is called 

hyperalgesia and is linked to the nervous system’s 

N-methyl-d-aspartate (NMDA) receptors and glutamate 

neurotransmission.2 In addition, an aggressive or 

hyperreactive response to what is typically considered 

Take-Home Points

	� Accurately assessing a horse’s 
pain, especially horses with 
severe pain responses, such 
as allodynia or hyperalgesia, 
helps the practitioner create 
an effective pain management 
plan.

	� The first line of equine pain 
management is still NSAIDs; 
however, acetaminophen and 

transdermal flunixin meglumine 
have recently been added as 
options.

	� Drugs that treat central 
sensitization can effectively 
manage neuropathic pain; 
pregabalin has recently been 
evaluated for equine pain 
management.

	� Opioids may be less likely to 
cause gastrointestinal stasis 
than previously thought; 
new oral and transdermal 
administration formulations are 
now available for use in horses.

VIDEO 1 
A 3-year-old Paint filly demonstrating 
allodynia to a non-noxious stimulus 
(light touch) to the left side of her neck.



28  |  MIXED ANIMAL PRACTICE EDITION 2026

Continuing Education PEER REVIEWED

a nonpainful stimuli (e.g., gently brushing hair) may 

develop and is referred to as allodynia (VIDEO 1).2 

Central sensitization is much more challenging to 

manage than other forms of pain and often leads to 

chronic pain.2

Chronic
Chronic pain is a complex process; it often continues 

after the injury has healed or the event has passed, is 

challenging to manage, and has no beneficial effects 

for the patient.2 Whenever possible, preventing pain 

through administration of analgesics or local 

anesthetics before a procedure or known painful event 

(i.e., preemptive analgesia) is the best way to mitigate 

chronic pain.2 However, when pain mitigation is not 

possible, a multimodal pain management plan (e.g., 

analgesics, physiotherapy, and supportive care) is 

recommended to reduce chronic pain and provide 

comfort for the patient.2

Patient Assessment
Before pain can be effectively managed, it first must be 

identified, which can be challenging for either acute or 

chronic pain. Heart rate and respiratory rate are 

physiologic parameters that can indicate pain but are 

inconsistent because they also fluctuate for other 

pathologic or physiologic reasons.2 Multiple methods 

are used to assess and score a horse’s pain.

Gait
When evaluating horses for pain by using gait 

assessment, note that gait may be affected by 

musculoskeletal pain (lameness), neurologic deficits 

(ataxia), or mechanical factors (e.g., fibrotic myopathy, 

stringhalt). This article focuses on gait asymmetry 

associated with musculoskeletal pain.

Practitioners evaluating equids for lameness should 

know what is considered a normal gait for the breed 

and discipline of the horse that is being evaluated. For 

example, the trot of a Hackney pony looks different 

than that of an Appaloosa. Typically, an equid is 

evaluated at the walk (VIDEO 2) and trot (VIDEO 3) and 

sometimes at the canter/lope or ridden under saddle/

tack.4-7 Horses are evaluated in straight lines, in circles 

(both directions), and/or during the specific activity 

that demonstrates the lameness (e.g., during collection, 

lead changes).4-7 During lameness examinations, the 

horse’s head, shoulder, hip excursion, limb flight/arc, 

limb posture, and ability to bear weight are all 

subjectively assessed and then scored according to 

previously reported lameness scales.4-7

Multiple lameness scales have been developed, and 

practitioners should determine which are the most 

consistent and effective, as different scales may score 

pain at varying levels.4-7 Subjective grading of lameness 

is a fundamental principle of lameness evaluation; 

however, objective equine lameness evaluation tools 

have also been developed.6 Objective evaluations 

typically involve measurements using gait kinematics, 

force vectors, or a wireless inertial sensor-based system 

(WISMA).6 The WISMA tool seems to be more feasible 

for use in a clinical setting and has been validated for 

evaluation of equine lameness.6

Whether the evaluation is subjective or objective, after 

an initial lameness examination, a horse often receives 

locoregional anesthesia (i.e., nerve/joint blocks) to 

determine the location causing the lameness 

(VIDEO 4).4-8 Localization is key for diagnosing the 

cause of pain and determining whether a pain 

management plan is as effective as the 

locoregional block.

VIDEO 2 
A 4-year-old Standardbred filly 
demonstrating severe left forelimb 
lameness. Note the head rise when the 
left forelimb is contacting or is about to 
contact the floor.

VIDEO 3 
A 12-year-old Paint mare showing right 
hind limb and left forelimb lameness.

VIDEO 4 
The filly from VIDEO 2 after palmar 
digital nerve block of the left forelimb, 
showing significant improvement in 
lameness after the nerve block. The filly 
had an abscess along the lateral heel, 
which resolved with treatment.
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Behavior/Activity Assessment
Determining if pain may be affecting or causing 

abnormal behaviors or activity requires knowing and 

understanding normal horse behaviors.1-3 Horses may 

display signs of generalized pain such as decreased 

activity, reduced appetite, aggressive/antisocial 

behavior, or lethargy.1,2,9,10 In addition, a horse with 

abdominal pain may exhibit specific pain behaviors 

such as flank watching or rolling, and a horse with 

musculoskeletal pain may exhibit lameness.1,2,9,10 

Multiple composite behavioral pain scales have been 

developed and reported for musculoskeletal, visceral, 

or laminitic pain in horses.1,2,9-13 Although there is no 

universal PSS for horses, and creating one is likely 

impossible given the multiple types of pain, use of a 

PSS can help standardize how veterinarians assess a 

horse’s level of pain and response to treatment.1,2,9-13 

Choose a PSS that is feasible and applicable to the 

horse’s condition. For example, a PSS designed for 

postoperative colic surgery cases may be less helpful 

for assessing a laminitis case. It is also helpful to 

determine if the PSS is used for acute or chronic pain. 

For example, a PSS for acute pain or inflammation is 

based on horses’ grimace or facial expression (e.g., ear 

position, eye position, tension around the eye, nostril 

size, tension of the facial muscles).11-13 A PSS should 

describe or show (i.e., images, videos) specific 

behaviors, body part position, and/or actions, which a 

veterinarian observes and correlates with a PSS 

number.1,2,9-13 Totaling the PSS numbers gives a 

relatively objective way to evaluate the horse’s pain; 

higher numbers typically indicate greater pain 

levels.1,2,9-13 After treatment, the new PSS total can be 

compared with the total score before treatment.1,2,9-13 

A composite equine behavioral pain scale using 

previously reported pain scales has also been 

developed.1 This equine pain scale assigns a pain score 

number regarding the patient’s facial expression, 

generalized pain behavior (e.g., excessive head 

movement, kicking, rolling, flank watching), position 

in the stall, posture/weight-bearing, head position, 

interactive behavior, response to food, and 

attentiveness to a painful area (e.g., flank watching).1

Although choosing among individual or composite 

PSSs can be challenging, they are fundamentally 

critical when evaluating the efficacy of pain 

management in horses. PSSs enable veterinarians to 

objectively manage their patients’ pain rather than rely 

on their own subjective evaluation.

Pain Management Therapies
The drugs most commonly used for management of 

equine pain are NSAIDs, central sensitization drugs, 

and opioids. Dosing regimens are shown in TABLE 1.

NSAIDs
NSAIDs are frequently the first line in analgesic drug 

therapy due to their effectiveness, affordability, and 

availability.2,14,15 Their mechanism of action is 

inhibition of cyclooxygenase (COX) enzymes that 

produce prostaglandins, which are associated with 

normal physiologic function, inflammation, pain 

signaling, and vascular changes in blood flow.2,14,15 The 

COX-1 enzyme is more associated with normal 

physiologic processes (e.g., kidney, gastrointestinal 

tract), whereas the COX-2 enzyme is more associated 

with inflammation, although it still has physiologic 

homeostatic properties.2,14,15 A COX-3 enzyme has been 

reported, but its role in horses is not as 

well understood.14,15

Different types of NSAIDs are available for equine 

patients, including nonselective NSAIDs (NSAIDs that 

inhibit both COX-1 and COX-2) and COX-2–selective 

NSAIDs.14,15 Theoretically, COX-2–selective NSAIDs 

pose less risk for the patient than nonselective NSAIDs; 

however, COX-2 NSAIDs still contribute to normal 

physiologic processes and COX-2 inhibition can still 

lead to adverse effects.14-22

Phenylbutazone
Phenylbutazone is a nonselective NSAID that is 

commonly prescribed for the treatment of 

inflammation and pain in equine patients.2,14-16 

Phenylbutazone is typically dosed at 2.2 to 4.4 mg/kg 

q12h to q24h either intravenously or orally.14-16 Dosing 

at 4.4 mg/kg q12h warrants caution because the more 

frequent dosing increases the risk for adverse 

effects.14-16 In addition, doses higher than 4.4 mg/kg 

have demonstrated no increased analgesic efficacy 

when administered to horses.16 Recently, 

administration of phenylbutazone via intravenous 

regional limb perfusion (IVRLP) in the cephalic veins of 

horses was evaluated to determine if radiocarpal joint 

synovial fluid concentrations were significantly higher 
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than systemic phenylbutazone concentrations.17 In that 

study, however, systemic concentrations were still 

higher than synovial concentrations, showing that 

there may not be a benefit to phenylbutazone IVRLP.49

Flunixin Meglumine
A nonselective NSAID, flunixin meglumine is effective 

for reducing inflammation and pain in horses.14,15 The 

dose for flunixin meglumine is 1.1 mg/kg IV or PO q12h 

to q24h using the injectable formulation.14,15 Recently, 

the transdermal formulation for cattle was evaluated 

TABLE 1 Recommended Dosages of Drugs Commonly Used for Pain Management in Horses
DRUG DOSAGE INDICATIONS

NSAID 

Phenylbutazone14-16 	� 2.2 mg/kg IV or PO q12h
	� 4.4 mg/kg IV or PO q12h or q24h 	� Inflammatory pain, most commonly musculoskeletal 

Flunixin meglumine14,15 	� 1.1 mg/kg IV or PO q12h
	� Inflammatory pain, musculoskeletal or soft tissue

Transdermal bovine flunixin meglumine17 	� 500 mg q24–72h

Firocoxib18-20 	� 0.3 mg/kg IV or PO (loading dose)
	� 0.1 mg/kg IV or PO q24h (maintenance dose)

	� Inflammatory pain, musculoskeletal or soft tissue
	� COX-2 selective 

Acetaminophen21,22 	� 30 mg/kg PO q12h 	� NSAID with alternative pain pathway modulation; may be added to NSAID pain management plans.
	� Administer at alternate hours than other NSAIDs.

Central sensitization

Gabapentin23-25 	� 2.5–120 mg/kg PO q8–12h
	� 50 mg/kg PO q8h* 	� Neuropathic pain or central sensitization

Pregabalin26,27 	� 4 mg/kg PO q8–12h 	� Neuropathic pain or central sensitization 
	� Binding affinity is 6× greater than that of gabapentin.

Ketamine28 	� 0.4–0.8 mg/kg/h IV CRI 	� Central sensitization

Amantadine29,30 	� 3–10 mg/kg PO or IV q12–24h

	� Central sensitization and multimodal pain management (still being investigated)
	� Intravenous administration may cause ataxia or other neurologic effects.
	� Drug still above level of quantification up to 72 hours after administration
	� Further research is needed to further determine regimen for clinical cases.

Opioid

Butorphanol3,31-34
	� 0.1 mg/kg IV q30–60min
	� 0.08 mg/kg IM q3h
	� 0.013 mg/kg/h IV CRI (24 hours postoperatively)

	� Multimodal pain therapy, acute or chronic pain
	� Use CRI for postoperative colic surgery.3

Morphine35-38

	� 0.05–0.2 mg/kg IV q1–2h
	� 0.05–0.2 mg/kg IM q6h
	� 0.1 mg/kg IV q1–2h*
	� 0.1 mg/kg IM q6h*
	� 0.8 mg/kg PO q12h

	� Multimodal therapy for acute or chronic pain
	� Monitor for gastrointestinal stasis.
	� Higher systemic oral concentrations than with intravenous or intramuscular administration. Less excitation and 

gastrointestinal stasis.

Buprenorphine39-42
	� 0.01 mg/kg IV q8–12h
	� 0.07–0.09 µg/kg/h q48h (two 20-µg/h transdermal patches on ventral 

tail base)

	� More potent and more costly than morphine 
	� Provides antinociceptive and reduced thermal threshold for 48 hours in horses

Fentanyl43-45 	� 60–67 µg/kg q72h (two to three 100-µg/h transdermal patches) 	� More potent than morphine; variable absorption among horses. 
	� Maximum concentrations reached ~12 hours after application

Hydromorphone46-48 	� 0.04 mg/kg IV or IM q4–12h

	� For severe, acute, or chronic pain
	� Similar analgesia efficacy and duration with either route
	� Increased thermal threshold for up to 12 hours
	� Minimal effect on fecal weight or output
	� Heart rate, respiratory rate, and excitable behavior increase at higher doses (0.08 mg/kg).
	� Returned PSS to baseline 4 hours after administration in postoperative arthroscopy cases
	� Repeated dosing has not been investigated, and caution is recommended due to the possibility of drug 

accumulation resulting from a long half-life.
COX = cyclooxygenase; CRI = constant-rate infusion; PSS = pain scoring system.
 *Author’s preference when various dosing regimens are reported.
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for use in horses by administering a single 500-mg 

transdermal dose,17 which showed COX inhibition for 

24 to 72 hours after administration with no observed 

adverse effects.17 However, the maximum flunixin 

meglumine concentration was lower and took longer to 

reach than that reported for other routes of 

administration.17 The transdermal formulation for 

cattle could, however, be an option for horses for which 

injection or oral administration is not feasible.

Firocoxib
This COX-2–selective NSAID can be administered 

TABLE 1 Recommended Dosages of Drugs Commonly Used for Pain Management in Horses
DRUG DOSAGE INDICATIONS

NSAID 

Phenylbutazone14-16 	� 2.2 mg/kg IV or PO q12h
	� 4.4 mg/kg IV or PO q12h or q24h 	� Inflammatory pain, most commonly musculoskeletal 

Flunixin meglumine14,15 	� 1.1 mg/kg IV or PO q12h
	� Inflammatory pain, musculoskeletal or soft tissue

Transdermal bovine flunixin meglumine17 	� 500 mg q24–72h

Firocoxib18-20 	� 0.3 mg/kg IV or PO (loading dose)
	� 0.1 mg/kg IV or PO q24h (maintenance dose)

	� Inflammatory pain, musculoskeletal or soft tissue
	� COX-2 selective 

Acetaminophen21,22 	� 30 mg/kg PO q12h 	� NSAID with alternative pain pathway modulation; may be added to NSAID pain management plans.
	� Administer at alternate hours than other NSAIDs.

Central sensitization

Gabapentin23-25 	� 2.5–120 mg/kg PO q8–12h
	� 50 mg/kg PO q8h* 	� Neuropathic pain or central sensitization

Pregabalin26,27 	� 4 mg/kg PO q8–12h 	� Neuropathic pain or central sensitization 
	� Binding affinity is 6× greater than that of gabapentin.

Ketamine28 	� 0.4–0.8 mg/kg/h IV CRI 	� Central sensitization

Amantadine29,30 	� 3–10 mg/kg PO or IV q12–24h

	� Central sensitization and multimodal pain management (still being investigated)
	� Intravenous administration may cause ataxia or other neurologic effects.
	� Drug still above level of quantification up to 72 hours after administration
	� Further research is needed to further determine regimen for clinical cases.

Opioid

Butorphanol3,31-34
	� 0.1 mg/kg IV q30–60min
	� 0.08 mg/kg IM q3h
	� 0.013 mg/kg/h IV CRI (24 hours postoperatively)

	� Multimodal pain therapy, acute or chronic pain
	� Use CRI for postoperative colic surgery.3

Morphine35-38

	� 0.05–0.2 mg/kg IV q1–2h
	� 0.05–0.2 mg/kg IM q6h
	� 0.1 mg/kg IV q1–2h*
	� 0.1 mg/kg IM q6h*
	� 0.8 mg/kg PO q12h

	� Multimodal therapy for acute or chronic pain
	� Monitor for gastrointestinal stasis.
	� Higher systemic oral concentrations than with intravenous or intramuscular administration. Less excitation and 

gastrointestinal stasis.

Buprenorphine39-42
	� 0.01 mg/kg IV q8–12h
	� 0.07–0.09 µg/kg/h q48h (two 20-µg/h transdermal patches on ventral 

tail base)

	� More potent and more costly than morphine 
	� Provides antinociceptive and reduced thermal threshold for 48 hours in horses

Fentanyl43-45 	� 60–67 µg/kg q72h (two to three 100-µg/h transdermal patches) 	� More potent than morphine; variable absorption among horses. 
	� Maximum concentrations reached ~12 hours after application

Hydromorphone46-48 	� 0.04 mg/kg IV or IM q4–12h

	� For severe, acute, or chronic pain
	� Similar analgesia efficacy and duration with either route
	� Increased thermal threshold for up to 12 hours
	� Minimal effect on fecal weight or output
	� Heart rate, respiratory rate, and excitable behavior increase at higher doses (0.08 mg/kg).
	� Returned PSS to baseline 4 hours after administration in postoperative arthroscopy cases
	� Repeated dosing has not been investigated, and caution is recommended due to the possibility of drug 

accumulation resulting from a long half-life.
COX = cyclooxygenase; CRI = constant-rate infusion; PSS = pain scoring system.
 *Author’s preference when various dosing regimens are reported.



32  |  MIXED ANIMAL PRACTICE EDITION 2026

Continuing Education PEER REVIEWED

orally as a paste or tablet.2,14,15 An initial loading dose of 

0.3 mg/kg followed by 0.1 mg/kg q24h will provide 

analgesic concentrations on the first day; otherwise, a 

0.1 mg/kg q24h dose takes 5 to 7 days to reach analgesic 

concentrations.18-20 In 1 study, the analgesic efficacy of 

firocoxib in horses with chronic osteoarthritis was 

found to be similar to that of phenylbutazone.20 

Because of its COX-2 selectivity, firocoxib may be 

beneficial for patients in which the NSAID adverse 

effects are more concerning.18-20 Anecdotally, future 

studies of firocoxib may evaluate the washout period 

after prolonged firocoxib administration because it 

may take longer for the equine body to clear than 

phenylbutazone or flunixin meglumine.

Acetaminophen
Although technically an NSAID-class drug due to slight 

COX inhibition, acetaminophen (paracetamol) 

provides analgesia through alternative pathways 

compared with other NSAIDs.21 The alternative 

pathways are why acetaminophen poses less risk than 

other NSAIDs for gastrointestinal or renal injury,21 

which can be appealing for patients for which 

gastrointestinal (e.g., colitis) or renal injury is a 

concern; however, the anti-inflammatory and analgesic 

effects of acetaminophen may be less than those of 

other NSAIDs.21,22 

The dose for acetaminophen is 30 mg/kg PO q12h and 

has been shown to reduce lameness in horses with 

naturally occurring chronic lameness.22 In 1 study, 

12 horses were given that dose for 21 consecutive days, 

with no changes in liver biopsy scores, CBC/chemistry, 

or gastroscopy scores.22 The dearth of adverse effects 

traditionally seen with NSAID use has led to 

acetaminophen being given in conjunction with other 

NSAIDs to humans and horses.21,22 Acetaminophen use 

is appealing because it can help manage pain when 

NSAID use alone is not enough. Anecdotally, when 

NSAIDs and acetaminophen are used together, they are 

not given at the same time. For example, a horse 

receiving phenylbutazone at 8 am might receive 

acetaminophen at 10 am. However, there is no study in 

horses recommending the dosing regimen for NSAIDs 

and acetaminophen.

Central Sensitization Drugs
Drugs of this class are used for other conditions such as 

seizures or heart arrhythmias; however, they have also 

shown analgesic effects, although not well understood, 

that can be used to manage equine pain.2 

Gabapentin
Traditionally used as an antiseizure medication, 

gabapentin has also been used to treat neuropathic 

pain in humans and horses.2,23-25 The precise 

mechanism of action for gabapentin’s analgesic effect 

is undetermined, but it does seem to be associated with 

binding calcium voltage-gated subunits within the 

nervous system.2,23-25 The neuropathic effect of pain 

management gives gabapentin an alternative pathway, 

compared with NSAIDs, to provide analgesia in 

horses.2,23-25 

The dosing range of gabapentin in horses is quite wide, 

ranging from 2.5 to 120 mg/kg PO, typically q8h to 

q12h.2,23-25 Anecdotally, it seems that a range of 20 to 

50 mg/kg PO q8h to q12h may be more commonly used 

in clinical practice. Gabapentin is also well tolerated in 

the horse and can be used in combination with NSAIDs 

or other pain management therapies without increased 

risk for adverse effects.2,23-25 Although gabapentin has 

been reported to be effective for managing neuropathic 

pain,25 anecdotally there are uncertainties regarding its 

efficacy in horses. Two studies also show that 

gabapentin was not effective for reducing lameness 

scores in chronically lame horses.24,25 In 1 study, horses 

were administered gabapentin, firocoxib, or both, and 

gabapentin alone led to no decreased lameness 

compared with the control group.23 Gabapentin can be 

used as part of an equine pain management plan, but 

further studies are warranted.

Pregabalin
Used originally as an antiseizure medication, 

pregabalin has also been used to treat neuropathic pain 

in horses.26,27 The mechanism for pregabalin is 

unknown, but it seems to work on calcium voltage-

gated channels within the nervous system, similar to 

gabapentin.23-27 The oral bioavailability of pregabalin is 

better than the 16% of gabapentin, and its binding 

affinity for the calcium channel subunits is 6 times 

greater than that of gabapentin,25-27 which may enable 

pregabalin to provide more pain management than 

gabapentin. However, no studies of analgesic effect, 

nociceptive reduction, or direct comparison in horses 

have been conducted. A dosing regimen of pregabalin 

at 4 mg/kg PO q8h has been shown to provide steady-

state concentrations at the therapeutic range reported 
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in humans.27 Anecdotally, pregabalin dosing q12h may 

be effective when q8h administration is not feasible. 

Ketamine 
Frequently used to induce anesthesia in horses, 

ketamine has been used at subanesthetic doses for 

equine pain management.2,28,50-52 The mechanism of 

action is within the spinal cord as an NMDA receptor 

antagonist, which can effectively prevent and treat 

central sensitization in horses with significant pain, 

such as that of laminitis.2,28,50-52 

Ketamine has a short duration of action (approximately 

15 minutes) after intravenous administration and is 

likely more useful administered as a continuous rate 

infusion (CRI) than an IV bolus,2,28,50-52 which may be 

practical in a hospital or clinic setting but more 

challenging in a field setting. Subcutaneous and 

intramuscular administration has also been 

investigated in horses; however, analgesic 

concentrations of the investigated doses were not 

reached.50 No adverse effects of 0.4- and 0.8-mg/kg/h 

doses with an IV CRI were observed; however, an 

analgesic effect could not be identified in that study.50 

In addition, a prolonged ketamine CRI has been shown 

to decrease gastrointestinal transit time in horses, 

although other physiologic parameters were not 

affected.52 Ketamine may be a useful analgesic in cases 

of central sensitization, although care should be taken 

when administering ketamine as a CRI, and its efficacy 

with pain scoring should be evaluated.

Amantadine
Pharmacokinetics and pharmacodynamics of an 

antiviral drug that is also an NMDA receptor antagonist 

drug have been investigated in horses.29,30 The 

intravenous and oral routes of administration of 

amantadine have been evaluated at a range of doses 

(5 to 20 mg/kg).29,30 Intravenous administration at 5 mg/

kg has been shown to reduce the number of steps a 

horse takes compared with baseline preadministration 

values.30 However, after intravenous administration, 

horses have displayed temporary neurologic effects 

(e.g., seizure-like activity) at 20 mg/kg or ataxia at 

5 mg/kg.29,30 In 2 of 8 horses, oral administration 

seemed more well tolerated than IV dosing; only mild 

sedative effects were noted 1 hour after administration 

at 3- and 5-mg/kg doses.30 When compared with 

baseline values, oral amantadine administration led to 

fewer steps taken by horses and lower heart rates for up 

to 8 hours.30 Gastrointestinal borborygmi scores have 

been shown to increase after amantadine 

administration at doses of 3 to 5 mg/kg for up to 

24 hours but did not significantly differ at 10 mg/kg 

PO.30 Amantadine may provide another option for 

multimodal pain therapy; however, its use has been 

investigated in only 2 studies. Further investigation 

using pain models or clinical studies will be useful.

Opioids
The analgesic effects of opioids result from their partial 

or complete binding to µ or κ receptors within the CNS 

and in the peripheral nervous system at sites of 

inflammation.2,31 However, there is concern about the 

brief analgesic effects of opioids and adverse effects in 

horses, which include excitation and/or reduced 

gastrointestinal motility,2,31 although these effects are 

not always shown throughout studies.2,32-38 In addition, 

opioids given to nonpainful horses may produce more 

excitement.2,31-37 Feasibility of using opioids in 

nonhospitalization/clinic settings may be limited by 

their classification as a controlled, regulated substance. 

Butorphanol
Butorphanol is unique and differs from µ agonist 

opioids commonly given to horses because it is a κ 

agonist and µ antagonist.2,3,31-37 Similar to other opioids, 

butorphanol may still cause excitation in some 

patients, but gastrointestinal motility effects are 

less.2,3,31-34 The analgesic dose of a butorphanol IV bolus 

is 0.1 mg/kg and an IM bolus is 0.08 mg/kg.2,3,31-34 

Duration of butorphanol administered as a bolus is 

relatively short, 30 to 60 minutes when given 

intravenously, and up to 3 hours when given 

intramuscularly, with minimal analgesic effects.2,3,31-34 

The analgesic effects are so minimal that the analgesic 

dose is typically higher than that used for 

sedation.2,3,31-34 Because of its short duration of action, 

use of butorphanol as a CRI in horses has been 

investigated.2,3 A butorphanol CRI at 0.013 mg/kg/h 

given for 24 hours after exploratory celiotomy resulted 

in lower pain scores and plasma cortisol levels than 

those of control horses.3

Morphine
Morphine is a full µ agonist, and its analgesic effects 

have been investigated in horses. It has been associated 

with decreased gastrointestinal motility2,31,35-40; 

however, the changes to motility have been shown in 
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some studies but not in others.35-47 The dose of 

morphine is 0.05 to 0.2 mg/kg IV or IM; the duration 

after intramuscular administration is up to 

6 hours.2,31,35-37 Anecdotally, a dose of 0.1 mg/kg IV or IM 

seems to be useful in clinical practice. Although 

morphine may be used for pain management, horses 

should be carefully monitored for adverse effects and 

further investigation is warranted. 

More recently, oral administration of morphine in 

horses has been evaluated.38 Oral doses of morphine at 

0.8 mg/kg q12h for 4.5 days produced greater morphine 

concentrations and similar antinociceptive effects 

compared with a 0.2-mg/kg IV dose.38 Horses in the 

study that received morphine orally also showed less 

excitation and less reduction in gastrointestinal 

motility than did horses that received it 

intravenously.38 Oral administration was performed by 

using 10-mg morphine sulfate tablets dissolved in a 

syringe,38 which may be a more feasible method for 

q12h administration than injectable methods of 

morphine administration.

Buprenorphine
A µ agonist and κ antagonist, buprenorphine has been 

evaluated in horses at 0.01 mg/kg IV q8h to q12h, which 

has provided antinociceptive and analgesic effects.2,39-41 

It has been evaluated in ponies undergoing castration 

and in horses that underwent elective surgical 

procedures.2,39-41 For the horses after elective surgery, 

buprenorphine provided more adequate analgesia than 

butorphanol given to similar patients.40 Buprenorphine 

administration has led to excitation, colic, and muscle 

twitching; however, these adverse effects do not seem 

to be consistent among studies39-41 and may be more 

likely to occur in nonpainful than in painful 

horses.2,39-41 

The longer duration of buprenorphine compared with 

morphine makes it appealing for pain management in 

horses; however, its expense may be a limiting factor. 

Recently, a transdermal method of buprenorphine 

administration has been evaluated in horses and may 

be relatively less financially prohibitive than injectable 

administration.42 In that study, buprenorphine 

transdermal patches at a 0.07- to 0.09-µg/kg/h dose, or 

two 20-µg/h patches, were applied to the ventral aspect 

of the tail base of adult horses.42 Thermal thresholds 

were higher in horses for up to 48 hours; no physiologic 

differences from baseline were noted when compared 

with lower dosing or controls.42 Thermal thresholds 

became higher than those of controls 2 hours after 

application of the buprenorphine patches.42

Fentanyl
A synthetic µ agonist, fentanyl is more potent than 

traditional µ agonists and has a rapid onset of 

action.2,31,43-45 It also has a shorter duration of action, 

which can be beneficial because its adverse effects 

would not last long.2,31,43-46 However, the short duration 

of action also means that an intravenous CRI of 

fentanyl would be needed for pain management.2,31,43-45 

Transdermal fentanyl patches, which provide a 

prolonged release of fentanyl for up to 72 hours, have 

been investigated for pain management in 

horses.2,31,43-45 The dose for transdermal fentanyl 

patches in adult horses is typically application of 2 to 

6 patches, 100 µg/h each, most frequently only 2 to 

3 patches (60 to 67 µg/kg).2,31,43-45 The time to reach 

maximum concentrations after application is typically 

about 12 hours.44 Application sites include the dorsal 

metacarpal region, tail head, cephalic region of the 

forelimb, mid-dorsal thoracic region, and inguinal 

region, with hair clipped or shaved if necessary.2,31,43-45 

The sites are then aseptically prepared and allowed to 

dry before the patch is placed, after which the patch is 

typically secured in place with an elastic adhesive tape. 

Although absorption of transdermal fentanyl can be 

good, individual variations of plasma levels and 

location of absorption have been reported.43-45 In 

addition, there are reports of effective analgesia as well 

as reports of little analgesic effect and lack of 

antinociceptive activity.2,42-45 Each patient should be 

monitored to determine whether the patches seem to 

be effective.

Hydromorphone
Hydromorphone is a µ agonist that has recently been 

evaluated after intravenous or intramuscular 

administration to horses.46-48 Hydromorphone has 

shown increased thermal threshold activity in horses 

when administered at 0.04 or 0.08 mg/kg IV.46-48 

However, the 0.08-mg/kg dose led to more behavioral 

excitation, increased heart rate, and increased 

respiratory rate than the lower 0.04-mg/kg dose.46-48 

The pharmacokinetics for hydromorphone were also 

similar whether it was administered to horses 

intravenously or intramuscularly.47 The duration of 
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action is 4 to 12 hours with increased thermal 

thresholds up to 12 hours but started to decline after 

5 hours.46-48 

Hydromorphone has also been shown to lower PSS 

values after arthroscopic surgery more than after 

butorphanol administration; PSS returned to baseline 

4 hours after hydromorphone administration.48 There 

is some concern for drug accumulation after repeated 

dosing; however, repeated dosing has not yet 

been investigated.46-48

Summary
Pain management in horses is a complex process that 

can be associated with multiple steps in the pain 

pathway. Assessing a horse’s pain is a critical 

component for developing a pain management plan 

and determining its effectiveness. Pain management 

options available to veterinarians caring for equine 

patients include NSAIDs, central sensitization drugs, 

and opioids. Understanding the options available, their 

efficacy, and how they can be used in multimodal pain 

management is crucial for successfully managing pain 

in the horse. 
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Updates in Pain Management of Horses

CE Quiz Questions
1.	 Allodynia is a profound pain response to non-noxious 

(nonpainful) stimulation.
a.	 True
b.	 False

2.	 Which of the following is a way to effectively and consistently 
identify a horse’s pain and the response to pain management 
in that horse?
a.	 Radiography
b.	 Ultrasonography
c.	 Heart rate
d.	 Pain scoring according to a horse grimace scale

3.	 Which of the following NSAIDs provides alternative pain 
management instead of cyclooxygenase pathway inhibition?
a.	 Phenylbutazone
b.	 Acetaminophen
c.	 Firocoxib
d.	 Flunixin meglumine

4.	 Pregabalin has greater binding potential to calcium voltage-
gated channels within the equine nervous system and greater 
than 16% bioavailability in horses.

a.	 True
b.	 False

5.	 Which of the following has shown antinociceptive and 
increased thermal threshold limits for up to 48 hours when 
applied transdermally to the ventral tail base of horses?
a.	 Morphine
b.	 Butorphanol
c.	 Buprenorphine
d.	 Ketamine
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