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ABSTRACT

These updated guidelines present a practical and logical approach to the assessment and man-
agement of acute and chronic pain in canine and feline patients. Recognizing pain is fundamental to
successful treatment, and diagnostic guides and algorithms are included for assessment of both acute
and chronic pain. Particularly for chronic pain, capturing owner evaluation is important, and pain-
assessment instruments for pet owners are described. Expert consensus emphasizes proactive,
preemptive pain management rather than a reactive, “damage control” approach. The guidelines dis-
cuss treatment options centered on preemptive, multimodal analgesic therapies. There is an extensive
variety of pharmacologic and nonpharmacologic therapeutic options for the management of acute
and chronic pain in cats and dogs. The guidelines include a tiered decision tree that prioritizes the
use of the most efficacious therapeutic modalities for the treatment of acute and chronic pain. (J Am
Anim Hosp Assoc 2022; 58:55-76. DOI 10.5326/JAAHA-MS-7292)
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These guidelines were prepared by a task force of experts convened
by the American Animal Hospital Association. This document is in-
tended as a guideline only, not an AAHA standard of care. These
guidelines and recommendations should not be construed as dic-
tating an exclusive protocol, course of treatment, or procedure. Var-
iations in practice may be warranted based on the needs of the in-
dividual patient, resources, and limitations unique to each individ-
ual practice setting. Evidence- based support for specific recom-
mendations has been cited whenever possible and appropriate.
Other recommendations are based on practical clinical experience
and a consensus of expert opinion. Further research is needed to
document some of these recommendations. Because each case is
different, veterinarians must base their decisions on the best availa-
ble scientific evidence in conjunction with their own knowledge and
experience.
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Al (artificial intelligence); CBPI (Canine Brief Pain Inventory); CMIs
(Clinical Metrology Instruments); COAST (Canine OsteoArthritis
Staging Tool); COX (cyclooxygenase); CSOM (client-specific out-
come measures); FMPI (Feline Musculoskeletal Pain Index); HRA
(health risk assessment); HRQoL (health-related quality of life); 1A
(intra-articular); LOAD (Liverpool Osteoarthritis in Dogs); mAB
(monoclonal antibody); MICAT-C (Montreal Instrument for Cat Arthri-
tis Testing - Caretaker); MiPSC (Musculoskeletal Pain Screening
Checklist); NGF (nerve growth factor); NSAID (nonsteroidal anti-
inflammatory drug); OA (osteoarthritis); PRA (prostaglandin re-
ceptor antagonist); SNoRE (Sleep and Nighttime Restlessness
Evaluation); TRPV1 (transient receptor potential cation channel
subfamily V member 1)
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Introduction

Pain management is central to veterinary clinical practice. Alleviating
pain is not only a professional obligation, as reflected in the veteri-
narian’s oath, but a key contributor to successful case outcomes and
enhancement of the veterinarian-client-pet relationship. The primary
purpose of these guidelines is to help veterinarians and veterinary
team members confidently and accurately create a reproduceable
pain assessment in cats and dogs, as well as an initial therapy plan
with guidance on reassessing and adjusting the plan as needed. As
such, these guidelines discuss pain management as a therapeutic con-
tinuum consisting of assessment, treatment, reassessment, and plan
revision.

& U Ic

PR BRI ERE IR I B WD TR B 2 > T b, &R
EROTFHZ 1, BRERMOZVIORENTWAD LI, Bk
¥ EORETHHIT TR, JEMZ B RICE S B
BERT & VT, 2 LTy b EDEHEMBREZED DD DOE
WK THD, ZOHA R4 OELBRIZ, BERME
BRER T — LDAH v TR, KB THIWED B 595
REAMG & IR (R & fE I Dm U TV BTG U
TEOFEOFRAM - FHLEITH 2L THD, - T, A
A RTA PR E L, M, B0, Bl FHmfiEiE)»
H7p B —HOBEFOFALE L Tim LT A,

Pain management has been recognized as an essential compo-
nent of compassionate care in canine and feline medicine—increas-
ingly so over the last 20 years. With the approval of safe and effective
nonsteroidal anti-inflammatory agents for veterinary use in the 1990s,
analgesia became accessible as a therapeutic mainstay in postoperative
settings and in cases of chronic pain. Although pain management is
now an established component of therapy, the development of new
analgesics and nonpharmacologic modalities makes this a still evolv-
ing facet of clinical practice. For this reason, these guidelines build on
and update 2015 AAHA-AAFP pain management recommenda-
tions,! with the addition of the following topics of interest:
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= A systematic approach to making reproducible pain assessments,
including a discussion of available assessment methods and tools.
= Rather than present a randomized list, or buffet, of treatment op-
tions, a tiered decision tree based on evaluating acute and chronic

pain has been developed to help with prioritizing the use of the
most efficacious therapeutic modalities.

= The evolution of pain management from a reactive intervention to
a proactive, preemptive, and multimodal strategy involving the en-
tire practice team.

= Guidance on how pain management should differentiate between
canine and feline patients, with an emphasis on the particular fea-
tures of feline behavior.
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These topics are accompanied by pertinent recent updates on
pharmacologic and nonpharmacologic treatment modalities summa-
rized in easy-to-reference tables. Using these resources, clinicians can
make informed decisions on developing effective, case-specific treat-
ment plans. Two concepts underlying this approach are preemptive
analgesia to minimize pain onset and nociceptive pathology, and a
multimodal treatment strategy to offset overreliance on any single
drug with the attendant risk of side effects. With respect to chronic
pain, most is known about the assessment and treatment of musculo-
skeletal pain (namely, osteoarthritis [OA]), and the guidelines reflect
this. These guidelines are not intended to provide all-inclusive phar-
macologic information, or a comprehensive review of feline-
friendly handling techniques, nor do they attempt to present a
comprehensive description of specific painful conditions. The guide-
lines further discuss the benefits of defined pain management roles
for each practice team member and how client education plays an
important part in ensuring that each patient is able to perform daily
activities and maintain quality of life in clinical and home settings.
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An Evolving Philosophy of Pain
Management

Pain management in companion animal practice is no longer
limited to providing analgesia after fracture repair (i.e., acute
pain) or prescribing a nonsteroidal anti-inflammatory drug
(NSAID) to an osteoarthritic dog that can no longer climb stairs
(i.e., chronic pain). As advocates of our patients whose owners
are often unaware of the signs of pain, our thinking must
evolve around pain management to include the rapid detection
of pain, combined with early multimodal intervention. We
must switch our focus from damage control pain management
to proactive pain management. This philosophical shift is par-
ticularly relevant to handling chronic pain, in which problems
are not quickly resolved and must be managed over the long
term. Chronic pain is ubiquitous in companion animals, most
commonly as the result of OA, whose reported prevalence ap-
pears to be close to 40% in dogs and >50% in cats.2-4+ Chronic
pain may also be a consequence of dental, spinal, or cancer pain
and other chronic conditions. Managing pain in companion an-
imals must take a collaborative approach, coordinated by own-
ers and a veterinary team who are alert and responsive to
changes.
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Proactive and Preemptive Pain Management

It is well accepted that acute surgical pain is most effectively man-
aged preemptively.> In this context, “preemptive” means adminis-
tering analgesic therapies as early on in the disease process as possi-
ble or, in the example of preemptive perioperative analgesia, ad-
ministering analgesics prior to the start of surgery. This philosophy
of management can also be applied to chronic pain-treating earlier
in the disease process to prevent the adverse effects of ongoing nox-
ious input.
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Preemptive treatment, across both acute and chronic pain, is
most effective if a proactive approach to pain management is taken.
This approach means understanding when pain may be present, tak-
ing proactive steps to assess for pain, and educating and engaging
the whole veterinary team and owners about pain assessment.
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For acute pain, this means having the whole veterinary team
educated in how to assess pain in the clinic and putting in place pro-
active protocols to assess and reassess pain.
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In chronic pain conditions, this begins by making owners aware
of the risk of chronic disease and its accompanying pain. For exam-
ple, several dog breeds are at high risk of hip dysplasia, elbow
dysplasia, or patellar luxation, as shown by the statistics of the Orthope-
dic Foundation for Animals (https://www.ofa.org/diseases/ breed-statis-
tics). Similarly, the majority of cats > 10 years of age show signs of OA
pain.
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Proactive pain management also includes implementing
measures to slow the progression of chronic problems that can be as-
sociated with pain. For example, in dogs at risk of OA, growth should
be slowed to minimize the expression of faulty genes,” body condi-
tion should remain within the optimal range,® and exercise should be
encouraged as it may be protective for hip dysplasia.” Dogs should
be acclimated to activities that become part of their long-term man-
agement such as leash walks or the application of a cold pack.
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Owner engagement is key to shifting toward proactive treatment
for chronic pain conditions. Musculoskeletal pain (e.g., OA) is very
common in dogs and cats, and clients can be engaged in the process
of watching their pets for changes in posture, gait, demeanor, and
ability to perform daily activities and regularly asked about behav-
ioral changes they observe. Owners can also be educated regarding
the high prevalence of chronic pain among pets and the unique pos-
tures or behaviors that animals adopt as attempts to alleviate pain.
The importance of how pain management is communicated to the
owner by an aligned practice team cannot be overemphasized. Early
symptoms of chronic disease should be proactively looked for, fully
discussed with owners, and managed promptly so that early acute
pain does not progress to chronic pain that is more resistant to treat-
ment.
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Coordinated Pain Management

Coordinated pain management extends the responsibility for the de-
velopment and implementation of the treatment plan to the whole vet-
erinary team. This requires that everyone on the team under- stands
the signs of pain and principles of pain management in order to adopt
a common vision for patient care. Ideally, a case coordinator, usually
a veterinary technician, would be delegated to regularly reach out to
a pet owner and make sure that pain is being effectively managed and
pets are willing and able to perform daily activities. Communication
between the technician and veterinarian is vital. Patients would then
be reevaluated regularly (every 3-6 months) with additional

evaluations if problems are identified by the case coordinator or
owner. To optimize adherence, owners need to understand the rea-
sons for early intervention, and therapy should minimize the finan-
cial, physical, emotional, and logistical burden placed on caretakers.
The management of chronic pain is a continuing service that the vet-
erinary team offers its clients. The service philosophy generates a
strong bond with the owner and protects companion animals from the
severe impact of undertreated chronic pain.
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Gentle Handling

It is important to focus on conscious awareness of gentle, or animal
friendly, handling of all patients-but especially the painful patient.
As some owners do not appreciate their pet’s condition in the ab-
sence of a clearly painful response to manipulation, it can be neces-
sary to educate the client on nonverbal or less severe reactions given
by the patient (e.g., holding breath, licking of the lips, looking away)
versus vocalization. This approach will also allow for a more com-
plete physical examination with the pet’s cooperation and will
demonstrate to the client that the practice team has a strong aware-
ness of the need to minimize the patient’s pain.
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For cats, previously published guidelines on feline-friendly han-
dling practices provide a more detailed discussion of this important as-
pect of pain management.'? Previsit medications such as trazodone or
gabapentin may still be given prior to appointments; although some se-
dation may be present, these drugs will not produce analgesia to the
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extent that pain cannot be used as a diagnostic tool, and calmer pets are
more compliant with physical and orthopedic examinations.
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Pain Assessment Toolbox

Guiding Principles of Pain Assessment

In the following sections, we put forward a Pain Assessment Toolbox
for use by the veterinary team. In designing the Pain Assessment
Toolbox, the advisory panel determined the following guiding prin-
ciples:
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= First, the practice team must consciously create a shared ap-
proach to pain management and client communication—partic-
ularly for the assessment, interpretation, and explanation of acute
and chronic pain.

= Second, the concept of the physical exam must extend beyond
handling to include observation of posture, gait, and behavior.

« Third, an emphasis on behavioral observations, including those
reported by the owner, will not increase the time needed for ex-
ams.

= Finally, across all principles, the assessment of pain is different
between cats and dogs, requiring different tools, observations,
and communication techniques.
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These principles function with the knowledge that the presenta-
tion differs between acute and chronic pain, requiring a distinctly dif-
ferent approach for assessment and communication with pet owners.
Compared with chronic pain, assessment of acute pain is typically
more straightforward for both the veterinarian and the pet owner. In

acute pain conditions, the response to palpation and generally recog-
nizable signs are more easily observed. For pet owners, however,
there is often a discrepancy between identification of acute and
chronic pain. Owners often focus on watching for signs of acute pain
rather than the gradual behavioral changes indicative of chronic pain.
This discrepancy highlights the importance of the first pain assess-
ment principle—a shared approach to pain management and client
communication. Because owners may be unaware of or underesti-
mate the presence of chronic pain, client education and engagement
is critical to both the identification of and appreciation for the need
for chronic pain treatment. The practical application of this principle
differs for cats and dogs. For cats, many of the important behavioral
signs of chronic pain are most detectable in the home, so detection is
more effective with owner input. For dogs, a shift in client perception
is needed to appreciate the potential for chronic pain to develop even
in young dogs and the need for lifelong management.
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The second and third pain assessment principles present a shifting
mindset regarding the physical examination, extending it beyond the
hands-on evaluation to include observations of the spontaneous behav-
iors of the patient. For the clinician, assessments of visually obvious
problems and hands-on palpation remain critical to evaluation of the
patient. Yet equally important are the more subtle aspects of patient be-
havior that may be evaluated as soon as the veterinarian or veterinary
technician and animal enter the exam room. These behavioral signs can
often be observed while conversing with the client, and with experience
and practice, these observations need not add any time to the examina-
tion. Under the principle that any extra energy expended by an animal
to alter a behavior is done to preserve comfort, changes in how a dog
walks or sits or how a cat jumps down from an exam table can provide
information that aids our diagnosis
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Our ability to point out these behavioral changes to owners can
encourage them to watch for these pain-related behaviors at home.
This is especially important for cats, in whom the most common
cause of chronic pain—degenerative joint disease/OA—presents pri-
marily as behavioral changes that owners are best positioned to de-
tect.
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Pain Assessment Tools for Cats

Assessment of pain in cats involves a convergence of evidence from
physical examination (including observation of behavior), owner in-
put (including standardized questionnaires and video), and imaging as
indicated. Several features of a cat’s natural behavior influence the be-
havioral signs seen with pain and discomfort. As mid-level predators,
cats display both predatory and prey-type behaviors. Cats may not
overtly express pain, but they do exhibit detectable signs. Cats are
small and agile and depend on their ability to jump and climb to es-
cape danger. When escape is not possible, cats may use aggression to
defend themselves. However, cats do not use aggression as an early de-
fense and typically use elaborate chemocommunication to avoid
conflict. Because the ability to escape is critical to a cat’s sense of
safety, their access to vertical spaces must be preserved. When cats
with painful conditions are unable to access elevated spaces, affective
signs such as changes in sociability and mood and reduced tolerance
of handling become visible across owner and clinical assessments. Ta-
ble 1 summarizes the various pain assessment tools for use with feline
patients. Figure 1 illustrates a logical approach to the diagnosis and
monitoring of acute or perioperative pain, and chronic pain, in cats.
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Acute and Perioperative Assessment of Pain in Cats
For assessing acute pain and postoperative comfort in the clinic, re-
sponse to palpation and clinical metrology instruments should be
employed. The use of a standardized scale allows consistent monitor-
ing and response to additional analgesic interventions. The Colorado
State University Acute Pain scale, Glasgow short-form pain scale,
and UNESP-multi-dimensional pain scale are the most commonly
used tools. A Feline Grimace Scale that relies on facial expressions
as an indication of pain has been recently introduced.!! Although in-
itial training is needed, the Feline Grimace Scale can be used by
veterinarians and technicians to quickly assess pain without palpa-
tion. Owners may also bring videos of their cat’s behavior at home
for assessment. A version of the Feline Grimace Scale for owners is
available as an app and online (http:/www.felinegrimacescale.com).
Conversations with owners should focus on changes that they have
seen in the cat’s behavior, affect, and activities of daily living; these
may reflect more sudden changes occurring over a brief period of
time, compared with the progressive changes of chronic pain that
occur over a period of months. More information can be found in
the ISFM’s Guidelines on Acute Pain Management in Cats.
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TABLE 1 [(3&1]

Pain Assessment Methods and Tools for Use in Cats
MBI DA T EB LY —b

ACUTE OR
CHRONIC PAIN EASE OF USE PURPOSE VALIDITY*
£ o) o
,m@i f_li ﬁﬁ{%‘ﬁ_ E E,J
2 AR
Physical examination Acute and Veterinarian Moderate, Screening, Not formally validated as
chronic . . . an assessment of pain
BB E ENE requires diagnosing,
2 &g traini monitoring A OFmE L L CERX AR
raining Ay | EEEATUEL
PR2E, ZEilE o Bl B
i
Clinic observation Acute and Veterinarian Moderate, Monitoring Not formally validated as
i teri . B t of pai
8z chronic fenci xtlac i:rrl]nary requires F TR an assessment of pain
RS traini FAOFmE L L CERX AR
BESH L0 raining EESATUAL
B EE PR2E, ZEilE
Physiological ~ variables | Acute Veterinarian Simple Screening, Not specific indicators of
(heart rate; respiration; p” and veterinary 55 monitoring pain
blood pressure) technician 2oy —=v | B S T
EEBEH (DI, EREETH & O ) A
, e SRl
YR, M) R E
Wound palpation Acute Veterinarian Simple Monitoring Not formally validated
P - ‘ and veterinary | __ - as a stand-alone as-
BISERDEhES B technician a5 HERTEFAE sessment of pain;
e forms part of several
HEE S LU validated tools
YRR B — 3R A O THES &
L CEAGBRIEIZEINT
WL (B ORI
V—ILh—EE LTEY
ANnHNnTND)
Home videos and photos | Acute and Owner collects | Moderate, Screening, Not formally validated as
chronic information . monitorin an assessment of pain
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= 2 &8 . . 2oV —=v7 | BHOFHEE L TERICTIREE
= evaluates instructions .
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FEEE 4 — =4c Research operate S IREEF &
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TABLE 1 (Continued) (1] (23%)

ACUTE OR
CHRONIC PAIN

AMEEIT

USER

EASE OF USE

e

PURPOSE

H )

VALIDITY*

FRRIE"

(2P T
CLINICAL METROLOGY INSTRUMENTS (CMIS)

BEPRHI R 3 73 (CMIS)

Colorado Acute Pain Scale Acute Veterinarian Simple Monitoring Not validated
N ;
Feline Bt andveterinary |z RIS RIRIE
WRIOZ FRMEEEBER T —
La HEMS LT
Y EER
Glasgow Composite Measure Acute Veterinarian Moderate Monitoring Moderately validated
; o teri
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WA T 2 T—HREBEER R ) \
PR BEMS £ U
B EERD
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B M T e A — L C
LRTEERB/AT — I BEET S £ O
Y EER
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and veterina o monitorin .
WRZ TR = R technician V|85 9 KREEE H
R —=vT
HEMB LU
IS il
B EERD
Musculoskeletal Pain Screen- Chronic, Owner Simple Screening Valid
. ; . .
ing Checklist (MiPSC) osteoarthriis | #L\E =55 25—z 5| RIEFH
HERRERBR ) —= - e
. ek, BBIEA
5F v U A b (MPSC) M
Feline Musculoskeletal Pain In- Chronic, Owner Simple Monitoring Valid
dex (FMPI)F " JEN o - .
osteoarthritis BuLFE a5 S REAER %
kb fofe 0, R fefE F
IEE B REREIER(FMPI) 1B R 4
Montreal Instrument for Cat Ar- Chronic, osteo- | Owner Simple Monitoring Moderately validated
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R S EAE " g, BEEA
Health-related quality of life Chronic Owner Simple Monitoring Moderately valid (not
HRQoL)' ifi i
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*Based on an overview of published studies assessing validity
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http://csu-cvmbs.colostate.edu/Documents/anesthesia-pain-management-pain-score-feline.pdf
https://www.newmetrica.com/acute-pain-measurement/
https://bmcvetres.biomedcentral.com/articles/10.1186/1746-6148-9-143/tables/1
https://www.felinegrimacescale.com/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://ars.els-cdn.com/content/image/1-s2.0-S0168159117303271-mmc2.pdf
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://www.newmetrica.com/vetmetrica-hrgl/
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Chronic Pain Assessment in Cats
Assessment by Owners

In contrast to acute pain, owner assessment of behavior has a cen-
tral role in the detection and monitoring of chronic pain in cats.
The majority of the standardized clinical metrology instruments
in use have been developed for owners to complete. Pain caused
by degenerative joint disease is the most common form of chronic
pain in cats, and this area has received the most research for in-
strument development and validation. These instruments ask
owners to rate their cat’s ability to perform behaviors known to
be affected by chronic musculoskeletal pain. They are simple to
use and have good reproducibility and generate a score that can
be tracked over time. However, a gap exists between owner
awareness of the disease process and recognition of behavioral
changes in their cat.'” Because these changes develop gradually
over time, owners who are not actively monitoring for these signs
may miss them initially. Owner education and engagement will
increase the detection of chronic musculoskeletal pain in cats.'?

T B 1B DR
B EIZ I B

SRR L IR HoBMERORRLEE=21 v
72, FVEIC L AITENO R L 7 B % B
T, FEAEAL SN RIRFHANE D2 < 1d, BWVENTATE
5 E B EN TS, MOBMEENRE TR HEZVOITZE
TEMERSEIRE BRI L 250% T, 2 ORI CIERIE HFIE OB %
ERGEED =D OIFFEN R BEEA TV D, T H ORIEE
. B ERRERIC Lo THEBRZIT A I ENAD
NTCWBHOITEIRE 2, fAVWEICGFHMELTH 5 ) DT
H5, FEWNFIIMHET, BEMEREL, FERIITIEZ D X
ARAAT HFETHENTE D, LrL, FAVENR
R[RORBZRRT D& &, BHOITEOE\L 2R 5
ZEOMITIEX vy TAMFEET S B, T b O ITRE
L & HITHBIRICEITT A0, 2 b D J-MEERRRRIC
BZEL T ZRWERWET, BAIERELTLE > b LU
20, FANE~OHT LI L D, OB EERE
FWEHRLLOT 2D,

Clinical metrology instruments in regular use can be divided
into those used for screening, diagnosis, and monitoring of dis-
ease. For screening, a checklist of six behaviors has been devel-
oped to help identify cats likely to have chronic musculoskeletal
pain.!? For these six behaviors (running, jumping up, jumping
down, going up stairs, going down stairs, and chasing objects),
owners are asked if their cat is able to perform them normally or
not, with negative responses triggering further evaluation. Several
tools have been developed for diagnosis and monitoring, with
most support for the Feline Musculoskeletal Pain Index'*!* and
Montreal Cat Arthritis Test (both for diagnosis and monitoring)'®
and Client-Specific Outcome Measures (monitoring only).!”-1
The first two instruments are general questionnaires with stand-
ardized behaviors. Owners either rate (using a Likert scale) or in-
dicate “yes” or “no” for a series of behaviors impacted by chronic
musculoskeletal pain. The Client-Specific Out- comes Measures
instrument is tailored to activities that are impaired in an
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individual cat. Although these can be highly salient for cat owners,
the selection of appropriate activities and setup for the instrument
can be time consuming.
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Owners may also provide videos of their cats performing
specific behaviors in the home.
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This is relatively convenient but requires some client train-
ing to capture the whole cat in the frame, the whole behavior se-
quence, and adequate lighting to make evaluation possible. The
six behaviors described above can be documented using video.
When done well, video of cat behavior can offer an opportunity
to evaluate behaviors rarely seen during the clinical assessment.
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Clinician Assessment of Pain in Cats

Evaluation of cats in the clinic for chronic pain can be difficult
owing to changes in behavior that result from the visit itself; clin-
ical assessment will be affected by the cat’s level of stress. Ob-
servation of the cat’s smoothness of movement, hair coat, and
posture prior to the hands-on exam can offer important insight
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into overall comfort. Although a few cats may be convinced to
jump up onto a bench or chair, most can be observed jumping
down. Offering the cat their carrier from across the room can also
provide an opportunity to watch them as they walk toward the
carrier.

HDERIZ BT 3 BT

BV TR TR A RIS~ 5 = &, I L7-Fic &
DATRNDZZ K> THREERGEDH Y | HOA b UADRREC
FEEND, MEZORNTHOBEDAL—RE, B, LE%
ﬁ 29 H T LT, BN LEE AN, ST T
IOTROSED B WD, 1FEAEDEE, ROV D35mDITH
BIEETE 52038\, Fio, SEOSGHI BRI v U —7
—VhE DI LT, v Vo THRNTL D285
THZEWTZXD,

During the hands-on exam, cats are evaluated for changes in
their behavior when an area is palpated or a joint is flexed and
extended. Signs include tensing of the area, a change in vocali-
zation (increased or decreased), or an attempt to move away. Im-
aging of an area where pain is found is important to identify pa-
thology, but it should not substitute for (or replace the findings
of) the physical examination. For example, cats with OA may
have painful joints with normal imaging or nonpainful joints
with highly abnormal imaging.'” When evaluating pain, it is im-
portant to prioritize the cat’s behavior over the radiographic
findings.
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Chronic Pain Assessment in Research Settings

Additional tools used in a research setting include wearable ac-
tivity monitors, weight distribution platforms, pressure walk-
ways, force plates, and kinematic analysis. Activity monitors are
often used as objective measures when evaluating therapeutics, but
interpretation of findings has been hampered by a lack of under-
standing of what normal activity in cats is and how to analyze large
volumes of high- frequency longitudinal data.
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Summary of Feline Pain Assessment

In cats, assessment of acute pain should rely on a combination of
palpation and pain assessment tools, such as the Feline Grimace
Scale. Conversely, assessment of chronic pain depends on owner
input to a much greater extent. This requires us to collaborate
with owners to identify behaviors associated with chronic pain
and to then observe and monitor those behaviors using tools de-
veloped for specific conditions and overall quality-of-life tools as
they are developed.
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Veterinarians need to recognize the power of our observa-
tions throughout a clinic visit in the assessment of cats, particu-
larly for chronic musculoskeletal pain, and need to keep in mind
that the absence of changes on imaging does not mean an absence
of pain.
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FIGURE 1

Flow Diagram Outlining Acute and Chronic Pain Assessment in Cats. This flow diagram outlines a basic approach to the assessment
of pain in cats. For assessment of both acute and chronic pain, the core elements are physical examination/palpation and the use of
Clinical Metrology Instruments (CMIs) (see Table 1). CMIs that are specific for particular circumstances (e.g., for specfic types of surgery
or for specffic chronic diseases) are being developed, tested, and validated. Future assessment tools in the cat are likely to leverage
automated analysis of facial expression and movement, and these may well become core elements assisting with the everyday
assessment of pain. At the moment, for chronic pain, all the CMis designed to assess the impact of pain have been developed for

osteoarthritis. Importantly, this flow diagram illustrates two important points: (1) involvement of the owner and (2) follow-up and reas-
sessment.
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Pain Assessment Tools for Dogs

Pain assessment in dogs involves tools that range widely, from func-
tional signs evaluated by owners and physical signs detected by clini-
cians to physiological signs measured by researchers (Table 2). As-
sessment methods range from empiric and unvalidated (e.g., “How
is your dog climbing stairs?”) to validated (e.g., peak vertical forces
measured by force plates). Assessment methods vary widely in labor
required, complexity, and cost. Pain assessment is most practically
divided into the assessment of acute or perioperative pain and
chronic pain (Figure 2).
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Acute and Perioperative Canine Pain Assessment

In the clinic, pain assessment includes appetite, observation of de-
meanor, behavior, and palpation. Dogs adjust their demeanor, behav-
ior, posture, and movement to minimize pain. Inappetence and calm
behavior can represent subtle signs of pain. As with cats, clinical me-
trology instruments have been developed to capture/measure these be-
havioral signs, and their incorporation into practice protocols is en-
couraged. These are for use in the clinic. Findings are converted into
ascore, such as the Colorado State University Canine Acute Pain Scale
or Glasgow short-form Composite Measure Pain scale, which can be
tracked over time. No owner-completed assessment tools for acute
pain have been developed. Therefore, “at-home” acute pain assess-
ment by the owners should be guided by the veterinary team. Owners
know their dogs’ normal behavior. Deviations from that behavior
suggest the presence of pain. The review of short videos and photos
by the veterinarian can facilitate pain-related conversations.
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Chronic Pain Assessment in Dogs
Assessment by Owners

Musculoskeletal pain (e.g., OA) is the most common form of chronic
pain in dogs and where most work has been performed to under-
stand how to measure it. Owners can detect the presence of pain in
dogs by comparing normal and abnormal behavior, but they may
contextualize these signs and delay action for several months.?%2!
Owner responses to open questions—such as “how is he (or she) do-
ing?”—can raise red flags that will warrant more specific
questions. Red flags can also be raised using screening tools. These
are not specific for a given condition, although they may be targeted
at a specific condition. They allow a conversation focused on possible
conditions. Once a condition is highly suspected or confirmed, sev-
eral questionnaires are used to evaluate chronic pain. Available ques-
tionnaires are mostly focused on canine OA. Questions relate to de-
meanor, mobility, and lifestyle, capturing information in a consistent
and repeatable manner. The most widely used questionnaires are the
Canine Brief Pain Inventory (CBPI, 11 questions)?>?? and Liverpool
Osteoarthritis in Dogs (LOAD, 23 questions).?*** The Sleep and
Nighttime Restlessness Evaluation (SNoRE) questionnaire focuses
on sleep quality.?® These questionnaires, which can be down- loaded
and used at no cost, assume the presence of OA but may also help
diagnose other conditions. The client-specific outcome measures
(CSOM) assessment is a questionnaire that relies on the veterinarian
to define a set of activities that are not being performed normally and
that are specific to a pet. These “client-dog dyad—specific” questions
are followed over time to assess response to therapy.?” Client ques-
tionnaires have been used to support the regulatory approval of several
pain medications for dogs. Although these instruments remain sub-
ject to bias, they are validated to varying degrees and pro- vide useful
and actionable information. One of their most powerful features is
that they standardize the questions that are posed to owners, allowing
trends over time to be captured more accurately.
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Clinician Assessment of Pain in Dogs

Observation is a critical part of the veterinarian assessment of
chronic pain. Signs of pain can be observed when a patient is resting,
standing, moving at a walk or a trot, or doing functional activities
such as climbing steps. At rest, awkward limb positions may indi-
cate the presence of joint pain; for example, dogs with elbow joint
pain may supinate their forelimbs and flex their carpus. When
standing and moving, dogs shift weight away from a painful limb,
and such postural abnormalities can be observed in the examination
room if the animal is given time to relax. Recently, a staging tool
has been proposed for canine OA,*® which incorporates both owner
and veterinarian assessments. The veterinarian assessments include
observation of posture and motion as well as results from the hands-
on evaluation. A “tucked up” appearance can be an indicator of ab-
dominal pain, and postural straining can be an indicator of lower
urinary tract or lower gastrointestinal tract pain. When pain is in-
termittent or associated with specific activities that are not repro-
ducible in the clinic, pictures or videos collected by the owner and
reviewed by the veterinarian provide useful pain-related infor-
mation.
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Palpation is the most widely used clinical method to detect pain
in dogs, even if surprisingly few studies have evaluated its sensitivity
and specificity.?
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Medical imaging is used to confirm the presence of a suspected
problem. Joint pain on palpation and radiographic signs of OA often
correlate poorly.!” Because of that discrepancy, radiographs only
confirm the cause of joint pain detected on palpation rather than as-
sume that all radiographic abnormalities represent a source of pain.
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Research and Development of Assessment Tools

The assessment of pain is critical to mechanistic and clinical research
to advance our understanding of pain therapy. The subjective clinician
or owner-based assessment tools mentioned thus far are most valid
when used in the clinical research setting, under blinded, placebo or
active comparator—controlled conditions. In the acute setting, other
measures used include physiological variables (heart rate, blood pres-
sure, cortisol, and c-reactive protein), wound pain sensitivity thresh-
olds,*® actigraphy to measure activity after surgery,’' and gait analysis
after limb surgery.*? For chronic joint pain, gait analysis—particularly
force plate analysis*>*—is the core feature of the assessment of limb pain
indogs. Other gait analyses are used, including 2-D and 3-D kinematic
analysis,* pressure-sensitive walkways, and weight distribution plat-
forms.333¢ Actigraphy (physical activity monitors) is emerging to
evaluate the impact of pain on daily activity, and validation efforts are
ongoing.3” " Clinical research and development of assessment meth-
ods drive the development of assessment tools used in clinical practice.
A considerable effort is being placed on artificial intelligence (Al) to
evaluate images or videos on pain status, particularly acute pain, and
future applications may be developed for use in the clinic setting. Al
will also be leveraged to understand and interpret data from wearables,
and even implantable, as aids to diagnosis and monitoring.
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Practical Implementation of Assessment Tools
Successful pain management requires veterinarians gaining skills
in observation and hands-on pain assessment, involving owners
and veterinarians in pain assessment and management, and using
all available assessment tools. Veterinary technicians and nurses
must be trained and empowered to use the Glasgow or Colorado
scales and to palpate painful regions. Pain scores should be rec-
orded and communicated with veterinarians. Rounds are used to en-
sure continuity of care and to update pain management. Over the
long term, owners can be provided screening checklists such as
CBPI or LOAD before or during visits. Survey results are recorded
in the medical record and are reviewed at each visit. Palpation of
limbs and the spine should be routinely done. Changes over time pro-
vide the impetus for changes in pain management.

Y — VD ERIL

VRIREI A A S DI, BREMAMBIES & G2 CormaHlio
AR VAU, Al & BRI YRR & BB Y | R
FRTREZ2 G~ COFHIY — V& EHT 5 Z L AEETH S, BWE
KRS T A —2 77—/ (Glasgow scale) e KA —/)L

(Colorado scale) ZAEH L., RN AL THND LI L—
=27 UL ATRD LI LR EWT RV, ~ o R a7 2tk L,
BEIIABZ DRETHD, TV REl{ToC, BUTOIRRE &K
TDON, ERERAETI_RENELE LA S, B, v
T OBPT CRABHASIAIRAD) P LD (U N7V KA BRI 72 S D
AP V== T Fxy 7 U A MBI ETITZERHCREL T
Fu, FERERII VTSGR L, AR RS A, Ul e
FHEOMEZILHEINAT I RETH D, FERFITORUL, ERE
AT THZ oL,

JAAHA | 58:2 Mar/Apr 2022

JAAHA.ORG



2022 AAHA Pain Management Guidelines

TABLE 2 [%*2]
Pain Assessment Methods and Tools for Use in Dogs
K OJE A FiER L O — v

ACUTE OR

CHRONIC
PAIN

AMEE X
lElEsr S

EASE OF USE

e

PURPOSE

H )

VALIDITY*

FRRIE

Physical examination Acute and Veterinarian Moderate, Screening, Not formally validated as an
chronic o requires training diagnosing, assessment of pain
sHRE =4 g8l | BAEE rhiZfs monitoring | FEHDFHEE L L TIERA
Z3Is A7U—=2 1 gEHzEhTL AL
Sl
Clinic observation Acute and Veterinarian and Moderate, re- Monitoring Not formally validated as an
_ chronic veterinary technician uires trainin - assessment of pain
I3 BB, i Samme | RBSERE memop
SMENE | BEABLD - BAOFEES L TERA
BYE ELT ZElliR MEEIZ SN T WAL
Physiological variables | Acute Veterinarian and Simple Screening, Not specific indicators of
(heart rate; respiration; " veterinary technician x5 monitoring pain
2 I — = s
blood pressure) BESS & O A7 )= | R ORI A
EBHEH (D ST 7\ REREF
HW.OPREL M) B
Wound palpation Acute Veterinarian and Simple Monitoring Not formally validated as
. _ veterinary technician o _ a stand-alone assess-
Al oM et v w5 R S in:
SEE TS O ment of pain; forms part
RERH LT of several validated
B EERD tools
HB—Tl3RA0FFMEL L
TERBRIEIF TN TV
W (EEORIEEH Y — L
D—HBE LTERY Ahoh
TW3)
Home videos and pho- | Acute and Owner collects infor- | Moderate, requires| Screening, Not formally validated as an
tos chronic mation Veterinarian instructions monitoring assessment of pain
BECEREL-BE | 2tk evalqatt?i HAZEL 2o —=v| BAOFEEE L TERE
L BH FALELEEENEL | miee 7. BEEE| REEShTOARL
EREE BN AT
Force plate and pres- | Acute and Clinical research; Challe'nglng gnd S_creenln 9 Valid
sure sensitive walkway | chronic dedicated labor intensive diagnosing,
SR AVNUE: I i =TS
KRN S L0 aitafstt | assessmentcenter | o000 VML | MONIONNG | AREEF
EHt o — ST RRARA 2T > s
HPIRR IR AL
Edis il
Actigraphy Chronic Clinical Research Challenging to Monitoring Valid
activity monitorin . setup and op- - -
S‘%Eﬂ%y%:ﬁ— P | e BRSRBR 58 orato, " emEEm HREE% &
BALBRIEED
LW
(continued)
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TABLE 2 (Continued) [%&2] (D2%)

ACUTE OR
CHRONIC PAIN

AMEE X

EASE OF USE

e

PURPOSE

H )

VALIDITY*

FRRIE"

1EVEE TR

CLINICAL METROLOGY INSTRUMENTS (CMIS)

FRRIg 2 = 7k (CMIS)

Chronic, osteo-

Canine osteoarthritis o Owner and vet- | Moderate Screening Not validated
staging tool (COAST)? arthritis erinarian
s r—vyy | B sy | TEE 2y —=y| FRE
' BEIEN 2 HWEs
 —JL(COAST)? BB
Colorado Acute Pain Acute Veterinarian Simple Monitoring Not validated
Scale Canine® , and veterinary | __ - .
jiﬂq _ F% [_&L 2% technician 55 ﬁﬁ%a:l:ﬂﬁ ARARFE
07 K& o
R R — L b EEMB L O
Y EER
Glasgow Short Form Acute Veterinarian Moderate Monitoring Moderately validated
scale Bt andveternay | cige BT PRI BT
RABT 723 -H5ER
RIr—Ie HEMB LU
B EERD
Liverpool Osteoarthritis in | Chronic, osteo- | Owner Simple Monitoring Valid
3 ”
Pogs (LOAD) il L 55 BT BETE 2
) ST NREFAEBD| e
E (LOAD) RIRERZK
Canine Brief Pain Chronic, osteo- | Owner Simple Monitoring Valid
Inventory (CBPI)® arthritis PN . - -
o 5 (GO e, mmmy| PUE w5 TR P24 TRAEE A
Helsinki chronic pain in- Chronic, osteo- | Owner Simple Monitoring Limited validation
T ”
dex arthritis Ao 55 (REFERI RAEHICRIED
~LyyRIRERBIEE | 8. BEEL INTW3
Sleep and nighttime Chronic, osteo- | Owner Simple Monitoring Moderately validated
restlessness evaluation arthritis — o _ - .
(SNORE)? it FNE 25 e S IR DIREE A
+ . SNTND
MR - RAARAES
EP{E (SNORE) s
Client-specific outcome Chronic, osteo- | Owner Moderate Monitoring Moderately validated
CSOM)" rthriti . . R
meas/:res ( ,\ %ﬂ:{%*“i:ﬁ— T I; IS IR iR SRl PIRE DIREEA
7747 hAERHET 12 INTW3
CSOM) " .
( : 5 EAE
Health related quality Chronic Owner Simple Monitoring Valid, not specific to pain
f life (HRQoL)' N _ -
offe (FIRQoL) Bt TRes =5 I RIEFHTH Y. B

fE2B9 QOL(HRQoL)'
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*Based on an overview of published studies assessing validity.
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https://www.sciencedirect.com/science/article/pii/lS1090023318300583?via%3Dihub and https://www.galliprantvet.com/us/en/coast-tools
http://csu-cvmbs.colostate.edu/Documents/anesthesia-pain-management-pain-score-canine.pdf
https://www.newmetrica.com/acute-pain-measurement/

https://www.galliprantvet.com/us/en/coast-tools

https://www.vet.upenn.edu/research/clinical-trials-vcic/our-services/pennchart/cbpi-tool

https://www.tassuapu.fi/

https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://cvm.ncsu.edu/research/labs/clinical-sciences/comparative-pain-research/clinical-metrology-instruments/
https://www.newmetrica.com/vetmetrica-hrgl/
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Flow Diagram Outlining Acute and Chronic Pain Assessment in Dogs. This flow diagram outlines a basic approach to the assessment
of pain in dogs. For assessment of both acute and chronic pain, the core elements are physical examination/palpation and the use of
Clinical Metrology Instruments (CMIs) (see Table 2). CMIs that are specfiic for particular circumstances (e.g, for specfic types of
surgery or for specific chronic diseases) are being developed, tested, and validated. At the moment. for chronic pain, all the CMIs to
assess the impact of pain have been developed for osteoarthritis, although these have been applied to other “limb pain’ conditions,
such as osteosarcoma. Importantly, this flow diagram illustrates two important points: (1) involvement of the owner and (2) follow-up

and reassessment.
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Pain Management Toolbox
Guiding Principles for Developing a Therapy Plan

The goal of pain management is to reduce pain to a level where it
is well tolerated and does not interfere with daily activities or re-
duce quality of life. To expect to completely eliminate pain is
probably unrealistic. Early intervention, whether in acute or
chronic pain, with effective therapies makes pain easier to control.
Thus, the recognition of situations that may be associated with pain,
the assessment of patients for pain, and proactive treatment are all
critically important.
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Diagram illustrating descriptors used to refer to different types of
pain. Pain is often classified as either acute or chronic. Arbitrarily,
pain of more than 3 months’ duration has been considered chronic.
However, there is nothing that suddenly changes after 3 months to
create “chronic” pain. The mechanistic drivers of pain likely change on
a continuum from acute nociceptive through to the pathological pain
states. Acute pain is generally associated with tissue damage or the
threat of this and serves the vital purpose of rapidly altering the ani-
mal’s behavior to avoid or minimize damage and to optimize the con-
ditions in which healing can take place. Nociceptive and inflamma-
tory pain are usually considered subtypes of acute or adap- tive pain.
Pain of a longer duration can result in changes in the pain transmis-
sion system at multiple levels. Such changes generally facilitate
and amplify pain. These changes result in a progressive

2022 AAHA Pain Management Guidelines

disconnect between the peripheral lesion and the pain being per-
ceived and, as such, are often described as a “maladaptive” or
“pathological” pain state. Neuropathic pain (from direct damage to
the nervous system) and functional pain (altered functioning of the
pain transmission system) are considered subtypes of chronic or
maladaptive pain. When considering this classification system, the
reader will realize that clinical pain is often a mixture of all these
“types” of pain. The longer the pain state has been going on, the
more likely there is to be maladaptive pain present and the more

difficult pain is to treat.

Acute Chronic
pain pain
Adaptive Maladaptive pain
pain patholog.cal pain

Nociceptive  Inflammatory Neuropathic
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Acute Pain of Known Cause (e.g., Perioperative or
Diagnosed, Known Trauma)

The mechanisms driving acute and perioperative pain are closer to
nociceptive/inflammatory pain than they are to chronic or maladap-
tive pain (see call-out box 1), so acute/perioperative pain is easier to
manage. Exact protocols and approaches can vary, but to be success-
ful, they must be practical and feasible for the individual practice set-
ting. The basic principles of effective perioperative pain management
are as follows:
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e Early, preemptive or preventive use of analgesic therapies to optimize
preventive therapy. This refers to the use of analgesic therapies prior
to the surgical insult, or as early as possible.#!#> This approach has
been shown to be of benefit in dogs.>¢

e Use of a multimodal approach. The pain transmission system is com-
plex and has a lot of redundancy, so interrupting the pain pathways
using multiple differing approaches is more effective clinically than
relying on a single receptor or mechanism.*}

e Providing continuous, overlapping analgesia. An analgesic plan
should provide overlapping pain relief and include at least the early
“at-home” time period.

e Matching the provision of analgesia to the degree (dose) of surgery
or trauma. Greater tissue trauma, especially when it includes nerve
damage, and more invasive and longer surgeries are generally associ-
ated with more pain 314445
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Effective and frequent assessment of the pain status of patients
is critical both for the effective management of the individual patient
and for evaluating practice protocols. Patients should be assessed
preoperatively and at regular intervals postoperatively (e.g., hourly
or as appropriate for the status of the patient). Follow-up with
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owners should be at least daily for the first few days and include stand-
ard questions. When feasible, review of owner-captured video is use-
ful.
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Chronic Pain

The practice team’s approach to treating chronic pain de-
pends on the underlying cause of pain, duration, and previ-
ous treatment. The guiding principles for the effective man-
agement of chronic pain are as follows:
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e Assessment, recognition, and acknowledgment of chronic pain. The
practice team should employ checklists, clinical metrology instru-
ments, and physical examinations to determine if chronic pain is
present.

e Use of a multimodal (combination therapy) approach. Chronic pain
involves multiple and often complex changes in the sensory sys-
tem.*® A combination of effective, known analgesics and nondrug
therapies, combined with appropriate adjunctive therapies, is opti-
mal.

e Prioritization of known efficacious therapeutic modalities.

= Consider the burden of care on the owner (e.g., oral medication of
cats, multiple visits to the clinic for therapy).

* Regular reassessment and adaptation of the management regimen.
The pain-sensing (nociceptive) system is bidirectionally plastic; that
is, with effective pain management, the nociceptive system can re-
turn to normal. This means there is less pain to be managed, and the
pain management approach can be reduced and simplified.
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Using a Decision Tree for Pain Management Thera-
pies

Rather than present a list, or buffet, of treatment options, a tiered
decision tree (Figure 3) has been provided to help with prioritizing
use of the most efficacious therapeutic modalities. The tiered or
ranked approach is based upon review of evidence-based veterinary
medicine, incorporation of pertinent literature from human medi-
cine, practical considerations, and clinical experience of the advi-
sory panel. Tier 1 treatments are those that are considered the main-
stay of pain management in the respective categories. As further
clinical research is performed and new products are developed, the
recommendations in each tier will be adapted. Clinicians may
choose to start with tier 2 treatments, especially in combination
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with tier 1 approaches. Treatments in different tiers can be initiated at
the same time, for example, NSAIDs and therapeutic exercise for
canine OA pain.
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Acute Pain of Unknown Cause

In cases in which obvious pain is present but a diagnosis or reason
for the pain has not yet been determined, effective management of
that pain can facilitate management of the patient. Opioids are con-
sidered appropriate in that situation.
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FIGURE 3

Decision Tree for Prioritizing Pain Management Therapies. This figure outlines a tiered approach to pain management in cats and dogs

for acute and chronic pain. Tiers are presented from highest recommendation (most evidence for effectiveness) to lowest, although all

therapies presented have some evidence to support their use. Physical modalities include laser therapy, pulsed electromagnetic field

therapy, acupuncture, and transcutaneous electrical nerve stimulation. Surgical procedures for chronic pain include top—tier treatments

such as dental procedures, removal of painful lesions, joint stabilization and replacement, and amputation; lower—tier (salvage) procedures

Including arthrodesis, denervation, and excision arthroplasty. Anti-NGF mAB, anti—-nerve growth factor monoclonal antibody.
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Acute Pain of Known Cause (e.g., Perioperative Pain)

An appropriate starting point for every surgery is to plan on using
opioids, an NSAID, and local anesthetics, in addition to cold ther-
apy*’ and appropriate nursing care.*®* Local anesthetics are
the most effective analgesic available in small animal practice, and
they should be used in every surgery. Recently, there has been an in-
crease in information available on the practical use of local anes-
thetics in practice.’*>* NSAIDs may not be appropriate for every
patient, and consideration needs to be given to whether they are
provided prior to or after surgery.>*>> Opioids are very effective
for perioperative pain®® and have proven preemptive benefit.’
Cold therapy is very effective and can be applied by owners.*
Nursing care includes appropriate use of bandages (which may
mean not using them in cats), care of IV lines and other invasive
monitoring, gentle massage and range of motion exercise where ap-
propriate, and ensuring animals are able to sleep. Ketamine and
a2-adrenoceptor agonists are good analgesic drugs but are in tier 2
to indicate that in general, they should be used after the use of
NSAIDs, opioids, and local anesthetics has been considered.
There is relatively little in the way of therapeutics with a novel
mechanism of action on the horizon for perioperative pain control,
but the use of transient receptor potential cation channel subfamily V
member 1 (TRPV1) agonists (e.g., capsaicin) holds some promise as
anovel approach to augmenting perioperative pain manage-
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Although there is currently limited evidence of efficacy of physical
modalities (laser therapy,®® pulsed electromagnetic field therapy®’),
future work may change recommendations.
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Tier 3 contains additional options, including the use of anti-
inflammatory diets rich in omega-3 fatty acids prior to and after sur-
gery.®! The tiered approach should be applied to the preoperative, in-
traoperative, immediate postoperative, and at-home time periods (Fig-
ure 3).

B3I, A A 3 RN E % < B LIIIENER 2 it
AT IRRICEIT 272 EOBIRED H 5, BPEHT 7'n—F
AR R, AVRRIER . £ L CHE T 2 HIRICE T
THLERH L[ 3],

Chronic Pain

Dozens of treatments have been suggested as being effective for
chronic pain, but there is little evidence of efficacy for the majority of
these. The tiered approach attempts to provide a ranking and is based
primarily on the management of chronic musculoskeletal pain. How-
ever, the principles are generally applicable across other chronic pain
conditions. Future work will allow disease- or condition-specific rec-
ommendations to be made.
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In tier 1 are the COX-inhibiting and non—COX-inhibiting (EP4re-
ceptor antagonist) NSAIDs. These are predictably efficacious across
the wide range of pain conditions because of the ubiquitous role of
prostaglandins in peripheral and central pain processing. Other anal-
gesics, such as the anti-nerve growth factor (NGF) monoclonal
antibodies, are on the horizon and will provide additional first-line
choices.®>% Nondrug treatment options in tier 1 include omega-3
fatty acids (either supplementing the diet or provided through the use
of a therapeutic diet), encouraging activity, environmental
modification, weight management, and surgery. Measurable pain re-
lief has been associated with the provision of diets enriched in
omega-3 fatty acids.®*% Robust data in humans®®®’ and the limited
data in companion animals®® support the analgesic benefits of mod-
erate exercise. Modifying the environment is a very practical way of
pro- viding relief from painful activities and facilitating movement.
Pre- serving access to 3-D (vertical) space through building ramps
or stairs is especially important for cats, who need access to height
to feel safe. Lowering entry to litter boxes for cats, providing easy ac-
cess to elimination for dogs, and optimizing floor and sleeping sur-
faces are other important aspects. Surgery is listed in tier 1 because
particular surgeries can remove chronically painful lesions (cancer
resections, dental procedures, joint stabilizations, and amputations).
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In tier 2 are adjunctive drugs—those with little or mixed evi-

dence of analgesic efficacy in various conditions. These are recom-
mended as “adjunctive,” or in addition to tier 1 approaches.
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In cases of intolerance or contraindications for NSAID use, ster-
oids (cats and dogs) or acetaminophen (dogs only) can be tried as
broad “base” analgesics, despite the lack of data.
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Intra-articular (IA) steroids are recommended in tier 2, and vari-
ous IA biologics (such as platelet-rich plasma and stem cells) in tier
3, based on current data. [A treatments are less practical in cats than
in dogs. Some pain conditions in cats (e.g., interstitial cystitis) may
benefit from tricyclic antidepressants.® Disease-specific drug and
other therapeutic therapies (e.g., bisphosphonates and palliative radi-
ation for osteosarcoma pain) should be considered in tier 2 as appro-
priate for the disease. Therapeutic exercise and physical modalities
such as acupuncture, laser therapy, transcutaneous electrical nerve
stimulation, and pulsed electromagnetic field therapy may be useful
adjuncts to consider, but little work has been performed to evaluate
their benefit in chronic pain.
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Tramadol is listed in tier 3 given the demonstrated lack of efficacy in
dogs® and the strong aversion cats have to its taste, despite a potential
therapeutic effect.”®’! The placement of nutritional supplements in tier 3
indicates that there is no evidence to support an analgesic effect of non—
omega-3 nutritional supplements.”” Procedures such as localized surgi-
cal denervation should be considered end-stage procedures.
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Pharmacologic Update

The pharmaceutical toolbox continues to grow and improve for
companion animals. This section of the guidelines discusses nota-
ble pharmacologic changes and discusses persistent myths by drug
class.
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Pharmacological Agents in the Treatment of Acute or Periop-
erative Pain

Although most opioids are in common use in veterinary species, they
do not generally carry species-specific licenses in the United States.
Simbadol is a recent exception. It is a buprenorphine formulation li-
censed for use in cats as an every-24-hour subcutaneous injection.”>74
Recent studies also support its use in dogs,”>’* although it is not li-
censed for canine use. The 24-hour duration of action helps in
providing pain relief to animals that are discharged into the home en-
vironment. A persistent myth surrounding opioid use in cats is the
belief that they create excessive hyperactivity or dysphoria at clinical
doses in cats. They do not, unless very high doses are administered.”®
A justified belief is that hyperthermia can be potentiated with opioids
in cats, but this can be managed with monitoring and environmental
modification.”’
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Newer drugs of the NSAID class include the expanded periop-
erative approval of robenacoxib in dogs and cats. Robenacoxib was
initially released for 3 days of perioperative use in cats using oral tab-
lets, and since 2015, the injectable solution is now also approved.”®

Robenacoxib is now also licensed for perioperative use in dogs.”*3°
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Local anesthetic techniques have hit a new renaissance, with the
promotion of their use in the dental college, increased availability of
detailed descriptions of how to effectively use them,’>8! and the de-
velopment of more advanced methods to ensure reliable placement,
such as nerve-location devices and ultrasound.’*! A newly available
long-acting bupivacaine has added further momentum.®>%* The re-
cently available long-acting preparation of bupivacaine is a liposome-
encapsulated formulation, Nocita. When injected into the wound at the
end of surgery, this agent can provide local analgesia that lasts up to
3 days. It is labeled for orthopedic surgery in dogs and onychectomy
in cats. Opioids have been shown to have varying levels of independent
sodium-channel blockage and to augment local blocks, with buprenor-
phine being a potent sodium-channel channel antagonist.’*%> Dexme-
detomidine has also been shown to prolong local anesthetic blockade,
likely from pharmacologic synergy as well as local vasoconstriction. %
Our knowledge of the efficacy of local anesthetic drugs other than li-
docaine and bupivacaine has recently expanded. Ropivacaine is phar-
macologically similar to bupivacaine but with an increased safety
profile in humans, and it was recently shown to be similar in efficacy
to bupivacaine.?” Recent data have also confirmed previous work®®
demonstrating the efficacy of intra- peritoneal local anesthetic instil-
lation with or without local tissue infiltration.®”--%1
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a2-Agonists have a variety of perioperative roles, including
adrenergic-based analgesia, mitigation of vasodilation, reduced sympa-
thetic outflow, and augmentation of sedation. Over the last 10 years,
no new drugs in this class have emerged, but different uses and
formulations of existing a2-agonists have. Intraoperative micro- infu-
sions are being used to provide additional analgesia and improve res-
piratory and hemodynamic function.®?
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Tramadol was once a reflexively used oral analgesic in dogs,
but it has been seriously deemphasized in the last decade. Oral tra-
madol has not been shown to be effective postoperatively in dogs.”
Studies of IV tramadol have shown some mixed efficacy for surgi-
cal pain in dogs.”** Injectable tramadol has shown perioperative
efficacy in the cat®’; however, an IV form of tramadol is not availa-
ble in the United States.
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Gabapentin use has become widespread and common, although
without supporting data, especially in chronic pain conditions (as
described in the next section). It has not been shown to be effective
for acute pain in dogs.”®*
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The NK receptor system is bound by substance P and was stud-
ied for years as a possible target for analgesia. Although these stud-
ies failed, the NK receptor antagonists have been found to be ex-
cellent antiemetics. Maropitant has become very popular in veteri-
nary medicine as an antiemetic but also to provide some visceral
analgesia. Studies showing analgesia are limited and weak,'% but
the antiemetic qualities of maropitant are well established.
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Pharmacological Agents in the Treatment of Chronic Pain

Long-term use of oral opioids is not recommended for chronic pain
control. There are concerns about the potential for human abuse of
these drugs, and dogs have demonstrated repeatedly poor uptake of
opioids via the oral route because of pronounced enterohepatic recir-
culation and elimination. No opioid-type drug shows reasonable,
repeatable drug levels after oral administration; opioids combined
with acetaminophen also provide inadequate analgesia for chronic

pain.'%!
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There are several NSAIDs approved for use for chronic pain in
dogs. Although renal, hepatic, and gastrointestinal toxicity can be as-
sociated with their use, the true incidence is likely low (and un-
known).'%? Studies of long-term use of NSAIDs in dogs do not show
increased organ-based toxicity with longer treatment but do show a
positive trend toward increased efficacy.'®® Since 2016, grapiprant
(Galliprant) has been approved in the United States for managing
chronic pain in dogs. Grapiprant is the first “piprant” NSAID, that is,
NSAIDs that block prostaglandin receptors. Grapiprant blocks the EP4
receptor, leaving the production of prostaglandins unaltered. It has been
shown to be efficacious for canine OA pain'®* and to have a favorable
safety profile. Grapiprant decreased the clinical signs of OA safely and
effectively in a study of 131 dogs.!™
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No NSAID is approved for long-term use in cats in the United
States, although both meloxicam and robenacoxib (Onsior) are ap-
proved for long-term control of musculoskeletal pain in the
United Kingdom, elsewhere in Europe, and in other parts of the world.
Recent studies have confirmed the efficacy of both drugs for treating
OA pain in cats.!*!® Large studies of the clinical safety of robena-
coxib have been published and demonstrate its safety in older cats, even
those with chronic kidney disease.!'” A recent review empha-
sized that fears over the long-term use of NSAIDs in cats, including
those with chronic kidney disease, are not fully justified.'%

AuxvhhrituaXtfaxe T (Frid—n) FA4FX
VA, ZoMmoa—a v OE, Z Ot o ik T i E# R
EROEM a2 b — LKRBINTWAENR, 7AUHT
TG ~DEIE A HEGR T D NSAID 13720, il
OWFFEClE. WK D 00 OB L TCHETHD 2

JAAHA.ORG



EDHER I TND S m ok T ORI AN
B9 2 R 2P RE SN TEY | 1B R O &
ﬁ@ﬁf%iéf%é’&ﬁﬁ%éﬂfbé%m e PR
figidis DR 2 G b T, MBI D NSAIDs O FHFH %7
Y -l = e A e Eékém&m & BRI O A T
ENTND 195

NGF has been shown to be an important driver of pain in OA.'%7
Studies have shown good pain relief with anti-NGF monoclonal
antibodies in dogs'*®1%° and cats.®>% The first anti-NGF monoclo-
nal antibodies have been approved in the United Kingdom, else-
where in Europe, and in other countries. Anti-NGF monoclonal anti-
body treatment was recently approved in the United States for use in
cats.
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Amantadine is the oral counterpart to ketamine. More than 10
years ago, amantadine was shown to be useful in combination
with NSAIDs for the treatment of chronic OA pain,''? although no
new data are available. Although once-daily doses were used in that
study, pharmacokinetic studies in greyhounds suggest that twice-
daily doses may be more appropriate,'!! but this has not yet been
evaluated in efficacy studies. There is a perception that aman-
tadine should be dosed as a 3-week rescue protocol. However,
this assertion is merely a result of the duration of administration in
the original study.!''?
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Gabapentin has become the “new tramadol,” with widespread
usage. While some practitioners report benefits anecdotally in both
species and for a variety of pain conditions, virtually no supporting
data are available at this time. It has not been evaluated for analge-
sic efficacy in chronic pain in dogs. Limited data indicate some
efficacy in cats with OA pain,'!? although sedation was noted, and
indeed, treated cats moved less (as measured by activity monitor
output). There is evidence to support its use as a behavioral modifier
or stress reducer in cats when given several hours prior to hospital
visits.!'3 This application may help with chronic pain control in cats
by facilitating veterinary visits and evaluations.
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The endocannabinoid system is intrinsically integrated with the
more traditionally studied systems (opioidergic, serotonergic, nora-
drenergic), and the scientific feasibility of benefits on pain sensation
and other homeostatic systems is undeniable. However, the data re-
quired for evidence-guided prescriptions of cannabinoid com-
pounds in veterinary medicine are lacking. Some efficacy studies
have been performed, with both mixed''* and negative''® results.
The field is complicated by the lack of regulation and quality control
from a regulatory body such as the FDA.
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There are few data on the efficacy of acetaminophen, but it was
recently shown to be inferior to carprofen for OA when combined
with hydrocodone. !
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IA and intralesional injections of analgesics can be useful when
the pain, particularly chronic, is localized to one or two limited areas
or in patients intolerant of effective systemic treatments. There is
emerging evidence for the efficacy of IA treatments (such as cortico-
steroids, hyaluronic acid, and orthobiologics [including platelet-rich
plasma and stem cell therapy] in dogs),'!”!'® although most studies
are small and results have been mixed. Options continue to be ex-
panded, and most recently, a radioisotope of Tin-117m has been de-
veloped and found safe in normal elbow joints.!! Other effective
options, such as the TRPV1 agonists (capsaicin and resiniferatoxin),
appear to be on the horizon.!20-12!
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Nonpharmacologic Modalities for Pain Management
Although pharmacological agents are often necessary to assist with
managing discomfort, nonpharmacological modalities are critically
important in the management of chronic pain and maintaining the
body in an active state. Thus, it is advisable for veterinarians to be
prepared with substantiated options.
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Weight Optimization

Adipose tissue secretes a mixture of cytokines that circulate
through- out the body, contributing to the pathology of many dis-
eases, including OA, other inflammatory conditions, and the pain-
associated hypersensitization process. Studies in human medicine
have linked obesity with increased progression of OA in weight-
bearing joints as well as non—weight-bearing joints, meaning these
cytokines play an important role in the degradation process. Longi-
tudinal cohort studies in the veterinary literature strongly support
maintenance of a lean body condition score (caloric restriction over
the lifetime of the dog) for decreasing the rate of OA progression
and extending life span.'?>!2* With respect to pain, obesity is most
often linked to OA pain, but, increasingly, it is becoming apparent
that an obese state contributes to other pain conditions, such as neu-
ropathic pain.'?*
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Dietary Modulation

As described above, caloric restriction assists in preventing obesity,
and this has a positive effect on helping prevent painful disease, such
as OA, and likely helps decrease pain associated with other condi-
tions. Beyond calories, there has long been an interest in “nutritional
supplements” for the management of pain, especially OA or degener-
ative joint disease. The most comprehensive review on the efficacy of
nutraceuticals to alleviate the clinical signs of OA concluded that the
strength of evidence was low for all nutraceuticals except for omega-
3 fatty acid in dogs.!?’
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Exercise and Rehabilitation Therapy

The profound health benefits of movement and exercise are well es-
tablished in human medicine, including the benefits of exercise in re-
ducing and controlling pain.%¢67126 The strength of these data in
humans suggests that the same is highly likely to be true for cats and
dogs, although clinical study evidence is sparse. However, daily walk-
ing has been associated with a decrease in the severity of lameness in
dogs with hip dysplasia.®® Whereas the terms physiotherapy and
physical therapy refer to the treatment of humans, the most appro-
priate terminology in veterinary medicine is rehabilitation therapy.
Rehabilitation therapy broadly encompasses the use of varied manual
techniques (joint mobilization, passive range of motion, stretching,
massage, and myofascial release, to name a few), treatment modali-
ties (therapeutic ultrasound, photobiomodulation-laser therapy, ex-
tracorporeal shock wave therapy, neuromuscular electrical stimulation,
and thermal modification of tissue), and therapeutic exercises in-
cluding hydrotherapy.
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Although there is a dearth of controlled prospective clinical tri-
als in the veterinary literature, the advisory panel believes that reha-
bilitation therapy should be considered part of a comprehensive well-
ness plan for patients who are affected by acute or chronic pain.
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“Therapeutic exercise” usually refers to specific exercise target-
ing particular goals, such as restoring range of motion in arthritic
joints, building muscle following surgery or prolonged immobility,
or retraining the proprioceptive system after neurological injury.
Creative planning between an owner and a trained rehabilitation spe-
cialist can often yield at-home alternatives to buying specific animal
fitness equipment.
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Cold Therapy

Cold therapy has a long history as an analgesic modality for acute
pain. Applying cold therapy to skin decreases temperature up to
a depth of 2—4 cm, resulting in decreased activation of tissue no—
ciceptors and slowed conduction velocity along peripheral ax—
ons.'” Cold therapy also decreases edema formation via vaso—
constriction, decreased delivery of inflammatory mediators to in—
jured tissues, and decreased neurogenic inflammation as a result of
decreased neuronal activity in sensory nerves. The practical ap—
plication of cold therapy to patients was recently reviewed, and

its use in acute and chronic pain conditions was discussed.”’
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Several studies in veterinary medicine have demonstrated that
cryotherapy or cold compression therapy applied with the first 72
hours following stifle stabilization surgery resulted in decreased pain,
decreased lameness, and increased joint range of motion.!?
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Environmental Modification

Environmental modification is the adjustment of environmental sur-
roundings to positively influence comfort. In the hospital environment,
this can be as simple as separating cats from dogs, placing pets in ap-
propriately sized cages or runs, providing cage pads in addition to bed-
ding, and having hiding places for cats. Reducing noise can decrease
stimulation and secretion of cortisol, which can reduce patient
stress.'??
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At home, environmental modification can also be used to pre-
serve access to preferred areas. Owners can provide injured, arthritic,
or neurologic pets with secure footing (carpet runners) or with ramps
or steps to areas that would otherwise be inaccessible. Animals in dis-
comfort often feel vulnerable and prefer to rest in areas of the house
that are quieter or more protected, such as a behind a couch or under
a bed. Cat doors or baby gates can be used to provide “restricted
access” areas in the home and allow pets to rest more comfortably.
Placing these areas at a manageable distance from food or litter boxes
may encourage mobility and exercise, particularly for cats.
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Acupuncture

There is not an abundance of evidence-guided studies supporting the
use of acupuncture. However, a 1997 National Institutes of Health
Consensus Statement indicated promising results for the use of acu-
puncture in humans postoperatively, for treating chemotherapy nausea
and vomiting, and in cases of postoperative dental pain. In the vet-
erinary literature, acupuncture has been reported to be helpful as an
adjunct treatment for postoperative pain following ovariohysterec-
tomy in cats'3® and dogs and for managing intervertebral disc dis-
ease, but it was not found to be beneficial for the treatment of pain
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associated with OA in dogs.!®! Further work is needed to fully
define the role of acupuncture in pain control.
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Feline-Specific Factors in Pain Management

Cats living today have essentially the same brains and behavioral rep-
ertoire as their wild ancestors; they have just learned how to form
social attachments to people when kept in confinement with
them.!3? Cats benefit from safe and predictable environments that
permit their perception of control to exceed their perception of
threat. Such environments include the people to whom cats are
bonded. Cats respond to human communication and emotional cues,
particularly when expressed by their owners. Significant differences
in feline threat response system activity have been found when at-
tending to human “happiness” or “anger”” emotional signals.
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For these reasons, effective chronic pain management plans
include consideration of the human-cat bond as well as the effective-
ness of medical interventions. Research in other species has shown
that positive environments and emotions decrease pain behaviors
and that negative ones have the opposite effect.!3* Thus, the treat-
ment plan must minimize negative interactions with owners and
caregivers, such as unpleasant-tasting medications or unskilled han-
dling for administration.
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The benefits of any treatment should be weighed against the po-
tential costs to the cat’s comfort, including any treatments that require
restraint or repeated trips to the veterinarian. For example, whereas
therapeutic laser treatments may be a tolerable and effective form of
therapy, the necessity for repeated transportation for treatment may
limit their effectiveness for many cats. For medications, alternative
formulations like compounded liquids, very small tablets, or preferred
flavors may help reduce the difficulty of administration. The value of
treatments that cause anxiety, fear, or frustration when administered
must always be weighed against their negative consequences on the
human-cat bond.
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Conversely, humans initiating and maintaining contact with cats
in their homes in ways that result in positive emotional states can re-
duce pain-related behaviors and improve animal welfare. Predictable
interactions with humans reduce the cat’s perception of threat. And
the ability to choose likely permits cats to increase their perception of
control.'3* Choice in the timing and duration of play sessions and ac-
tivities such as petting, grooming, or training, combined with high-
value treats, should ideally be planned for predict- able times of the
day and can reduce pain-related behavior. '3’
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A cat’s perception of threat also can be reduced by increasing
opportunities to express feline-specific behaviors, such as exploration
and play, by providing stimulating feeding strategies, and by reducing
or eliminating conflict. Humans are part of this, whereas unrelated
cats are not. Cats also rely more than humans do on smell, hearing,
and touch to experience the world. For example, cats commonly use

scent to mate, mark territory, bond, and communicate. Thus, odors
JAAHA.ORG



preferred by cats, such as catnip, silvervine, or a pheromone, can add
to enrichment. Additionally, cat-specific music has been shown to
reduce blood pressure in cats,'*® and preferred bed- ding materials,
fabrics, and scratching surface textures can enhance tactile experi-
ences. Effective chronic pain treatment plans should always include
environment and emotional enrichment as integral components.
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Roles and Responsibilities for the Prac-
tice Team

Every member of the practice team has a potential role in implement-
ing a culture that supports pain management strategies for canine and
feline patients. It is extremely important that each staff member un-
derstands their respective role and responsibilities in the practice’s
integrated approach to pain management. In order to accomplish this,
team members should be given role-specific instructions and training
for applying an appropriate pain management plan individualized for
each patient. Delegation of each role will vary based on a particular
practice’s needs. Important roles for team members are as follows:
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= Providing pain-related continuing education for the team.

= Attending pain-related continuing education.

= Developing hospital-specific materials from the AAHA toolbox.

= Holding consistent meetings/communication across the team to dis-
cuss pain management assessment and protocols.

= Scheduling pain-related appointments.

= Implementing specific, consistent discharges in relation to pain
management plans.

= Communicating low-stress handling with owners and use of anti-
anxiolytic medications prescribed by veterinarian.

= Conducting pain clinics.

= Implementing an acute pain scale and providing in-house educa-
tion on its use.
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= Facilitating pain-related medication, diet, and therapeutic refills.
= Evaluating patients for any pain postures or signs noted upon
arrival, at check-in, or during history taking.
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Client Education, Instructions, and Follow-up

With each pain management plan, it is important that the client be
given specific instructions, both verbally and in writing, including
when the next assessment is recommended. Where owners play a
critical role, such as in the provision of cold therapy following sur—
gery or in weight management and exercise for chronic joint pain,
they should be given clear instructions and guidance in the medium
best suited to them (e.g., digital versus paper). As treatment pro—
gresses and pain control improves, modifications to instructions
should be made clearly and in full consultation with the owner. It
is important that owners be made aware of potential adverse drug
effects and of the action to take if these are seen. Especially for
cats, technicians should provide a hands—on demonstration on

how to administer medications and handle the pet at home.
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Compliance will improve if the pet owner understands the treat-
ment schedule, a demonstration is given, video links are provided,
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and technicians actively engage in follow-up at regular intervals.
Clients should be encouraged to address their concerns about the
pet’s condition and treatment plan via email, phone, or follow- up
consultations. Finally, providing pet owners with quality, accessible
online or in-person education will foster client goodwill and im-
prove compliance and patient care as owners are welcomed as part

of the management team.
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Top 5 messages for effective pain management

1.

Be proactive: train and prepare the whole veterinary
team to understand and appreciate the procedures and
diseases that can be associated with pain and to proac—

tively manage diseases early in their course.

. Use the tools and recommendations available to facilitate

and assist with the assessment of pain.

. Engage the owner as a team member in both the recog—

nition and management of pain.

. Practice preemptive, multimodal management based on

a tiered approach to both pharmacological and non— phar—

macological treatments.

. Reevaluate patients on a regular basis, and adjust treat—

ment plans accordingly.
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Summary

It is helpful to view pain management as a continuum of care, a
sequence consisting of assessment, treatment, reassessment, and
plan modification. Using tools and approaches known to be valid
measures, clinicians can diagnose acute and chronic pain and the
patient’s response to treatment with a high degree of assurance.
The broad assortment of pharmacologic and nonpharmacologic
modalities for treating pain gives veterinarians considerable flexi-
bility in developing a patient-specific treatment plan. In using
these therapeutic tools, preemptive analgesia and, whenever appro-
priate, multimodal therapy are two underlying principles of effec-
tive and judicious pain management.
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The client plays an important role in pain management by
providing relevant patient history, participating in assessment and
reassessment of the patient, and adhering to treatment recommen-
dations, including administering treatment and management rec-
ommendations in the home environment. Practices that imple-
ment an integrated approach to pain management ensure that all
healthcare team members and their clients understand their re-
spective roles in preventing and controlling pain in their patients
and pets. This shared responsibility ensures that effective pain
management will be a central feature of compassionate care for
every patient.
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