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Latest Developments in Joint Health Support2

Perceptions and Recent Research
Darryl Millis, MS, DVM, DACVS, CCRP (Moderator):We are here to discuss the new devel-

opments in chondroprotective agents, specifically those containing glucosamine, chondroitin

sulfate, and avocado/soybean unsaponifiables (ASU).What is your perception of chondropro-

tective agents? What constitutes the ideal product?

Sherman O. Canapp, Jr., DVM,MS,DACVS:Ten to 20 years ago, most of the information avail-

able about supplements was anecdotal; today, studies have generated objective data about their

mechanisms of action and long-term efficacy and safety.The ideal chondroprotective agent is

known to be safe for long-term use, has proven value in managing the disease in question, and

can be used with other supplements, medications, and treatment modalities.

Larry J.Wallace, DVM, MS, DACVS: The ideal chondroprotective agent has been thoroughly

researched to prove that it does what it says it will, whether that is to improve the overall heal-

ing of the articular cartilage, prevent cartilage breakdown, or provide antiinflammatory activ-

ity. I know that Nutramax Laboratories, Inc., meets this standard by researching its products to

determine whether they live up to their claims. Past work on Cosequin® has clearly shown it to

have both chondroprotective and antiinflammatory activities.1,2

I also want the product to be safe for my patients. Often, the patients we see with os-

teoarthritis (OA) are not suitable candidates for treatment with NSAIDs because of kidney, liver,

or gastrointestinal problems. Cosequin has helped some of my elderly patients with severe OA

live happier, healthier lives.

Millis: A number of studies investigating chondroprotective agents, particularly glucosamine,

chondroitin sulfate, and ASU, have been published in Europe and the United States. Dr.Wallace,

would you start us off with a discussion of this recent research?

Wallace: The action of glucosamine–chondroitin sulfate within the cartilage itself and on the

chondrocytes has been known for some time. More recent findings have shown thatASU also has

a beneficial effect on joint health.3–8 The combination of glucosamine, chondroitin sulfate, and

ASU improves the overall health of chondrocytes in articular cartilage; it also has antiinflamma-

tory activity in that it decreases cytokine expression from the cells themselves (Figure 1).

Christy M. Redfearn, DVM: I found it interesting that these agents perform in a way similar to

how NSAIDs work in terms of antiinflammatory activity. In addition, previous research2,9

showed that glucosamine and low-molecular-weight chondroitin sulfate stimulate cartilage pro-

duction and inhibit degradation, which in turn has the potential to modify and even slow the

progression of OA.The proven efficacy of adding ASU to glucosamine–chondroitin sulfate4,5 is

very promising for our patients.

Canapp: Several large, objective European human clinical studies investigated ASU,6,7 primarily

for OA in knee and hip models; interestingly, these studies used ASU in combination with or
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in lieu of an NSAID because other studies had shown ASU to have the ability to decrease cy-

clooxygenase (COX) mediators, interleukin (IL-1, IL-6, and IL-8), prostaglandin E2, and ma-

trix metalloproteinases (MMP-1 and MMP-3).6,10 This is fascinating because we already know

that chondroitin sulfate has antiinflammatory properties that inhibit baseline expression of COX-2,

tumor necrosis factor-α, and IL-1β , and it seems ASU contributes to this blockade. ASU further

enhances the synergy that already exists between glucosamine with its ability to stimulate chon-

drocyte proteoglycan synthesis and chondroitin sulfate with its antiinflammatory properties.2,11

B.Duncan X. Lascelles, DECVS,DACVS, BVSc, PhD: I have followed the ASU research for years

and am very interested to see ASU be incorporated into products such as Dasuquin™. Research

results consistently appear moderately positive, both in terms of the modulating effect that ASU

has on some of the cellular mechanisms and the in vivo whole-animal response (e.g., pain re-

lief). Research has investigated the modulating effect of ASU on both gene expression and the

activity of the protein products. It is important to look at the various aspects of regulation of

the pro- or antiinflammatory products at the gene and protein levels as well as the action of the

compound in the whole animal. So far, the research strongly supports the potential for ASU to

have significant antiinflammatory and analgesic effects in the patient in vivo.

Spreading the Word
Millis:What do you say when you talk with other veterinarians and clients about the various

nutritional supplements available—ASU, glucosamine–chondroitin sulfate, methylsulfonyl-

methane (MSM), green-lipped mussel, omega-3 fatty acids, and so forth?What products do you

use most frequently?

Redfearn: Right now, I recommend only the Nutramax products because of the research, the

data, and the fact that they run their company at a pharmaceutical-grade level. We have been

shifting from Cosequin to Dasuquin and, surprisingly, the newer product costs a little bit less

than Cosequin, even for long-term maintenance. I also encourage the use of Welactin® (Nu-

tramax Laboratories, Inc.; an omega-3 fatty acid supplement). I ensure that our support staff un-

derstands the differences among the available products, especially that Cosequin and Dasuquin

use low-molecular-weight chondroitin sulfate, which is the only one proven to be bioavail-

able.12 I try to educate my clients about Nutramax’s good quality control and commitment to

running and sponsoring clinical trials to generate laboratory-based data on their products.

Lascelles: As has been mentioned, with so many nutritional supplements on the market and no

control over these products, it is important to have as much reassurance as possible that the qual-

ity control is optimal.There is no way I can research how every available product is manufactured.

I am confident about the quality control at Nutramax and therefore recommend their products

to my clients. I use omega-3 fatty acid supplementation and glucosamine–chondroitin sulfate and

am currently incorporating Dasuquin (the only ASU-containing product currently available) in

my practice.These products seem to have the most evidence supporting their benefit.

Canapp: Sometimes clients will have a grocery bag full of various supplements and treats they

are giving their pet. They may be using two or three glucosamine products from a variety of

sources. I educate clients and referring veterinarians in our community about the 2000 Uni-

versity of Maryland School of Pharmacy study12 that analyzed chondroitin sulfate products from

various sources and found that 84% of all tested products did not meet their label claims, with

contents ranging from 0% to 115% of the label claim.The supplement market is an excellent

example of “buyer beware.”We are much more confident in recommending a patented prod-

uct manufactured under rigorous quality control and shown by research to have positive effects.

Other supplements we use include omega-3 fatty acids and MSM. A 2006 human study13

demonstrated a very beneficial, objective effect associated with MSM. Compared with placebo,
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MSM produced significant decreases in Western Ontario and McMaster Universities Os-

teoarthritis Index (WOMAC) pain and physical function impairment. There is a Dasuquin

formula that contains MSM and may offer similar benefits, although further studies are needed

in dogs. I was excited to see a product that has glucosamine, chondroitin sulfate,ASU, and MSM,

and we administer it to all of our patients postoperatively or for long-term management for os-

teoarthritic conditions.

Redfearn: Studies investigating ASU are showing that it inhibits COX and promotes chondro-

cyte health, and I think it’s important to inform both veterinarians and clients about these find-

ings. Research14,15 indicates that, in dogs, the short-chain omega-3 fatty acids in plant-based

products (e.g., flaxseed oil) are not converted to the long-chain fatty acids found in cold-water

fish. It’s important to explain to owners that some omega-3 supplements do not provide the de-

sired benefits.

Canapp:We should remember that each patient may respond a little differently. Just as we may

see a dramatic difference when switching a patient from one NSAID to another, there may be

a similar situation with joint supplements. Some dogs may respond better to a product that has

MSM, while others do better without it. Different combinations of agents may have to be tried

in each patient, and I think patient response will vary. I definitely believe in multimodal regi-

mens, but we have to be willing to try different combinations.

Lascelles: I try to avoid making too many changes in a patient’s regimen at once. I’ll start with

dietary changes, including supplements, an analgesic, and an exercise or weight-loss program

if indicated. Based on the response to that protocol, I may add adjunctive analgesic therapies

such as acupuncture. If I need to add additional drugs, I do it one at a time and check the pa-

tient’s response before proceeding with the next change. If you make too many changes at

once, it’s difficult to know which component of the protocol is responsible for any response

seen, whether negative or positive.

Patient Selection
Millis: How do you decide whether a particular patient should be given disease-modifying os-

teoarthritic agents?
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Figure 1: Pathophysiology involved in development of osteoarthritis. Chondrocytes, among other cells in the joint, release inflam-
matory mediators and degradative enzymes leading to degradation of cartilage, changes to the synovial fluid, and lesions
in the subchondral bone.

The combination
of glucosamine,

chondroitin sulfate,
and ASU improves
the overall health

of chondrocytes in
articular cartilage.

—Dr. Wallace



Wallace: I typically consider chon-

droprotective agents in two types of

cases: patients that are likely to develop

OA because of unhealthy joint biome-

chanics and patients that have suffered a

traumatic injury, especially a fracture or

dislocation, with accompanying cartilage

damage. In the first scenario, the goal is

to prevent or at least slow the progression

of OA. In the second, the chondropro-

tective agent helps promote joint health

in conjunction with surgical stabilization

of the affected joint.

Canapp: At my sports medicine practice,

we use chondroprotective agents for al-

most every patient we see.We implement

a multimodal approach, including oral

supplements, injectable products, acupunc-

ture, and rehabilitation therapy. Patients

undergoing any type of arthroscopic pro-

cedures (shoulder, elbow, stifle, or hock), as well as any other joint surgery (e.g., traumatic condy-

lar fracture repair) are all placed on joint protective agents.

Our efforts are not focused solely on repairing the affected joint but also on protecting healthy

joints. For example, patients with hip or stifle OA alter their gait, placing additional stress on the

forelimbs or contralateral knee. In our practice, we find that once a dog ruptures the cranial cru-

ciate ligament in one stifle, there is at least a 50% probability that the cranial cruciate ligament

in the other stifle will eventually rupture.Whether it happens after the initial injury or after re-

pair, dogs are commonly toe-touching to non–weight-bearing lame for variable intervals. Dur-

ing this period, the contralateral intact stifle is subjected to increased loads, which has been

shown to result in formation of osteophytosis, more severe histologic evidence of cartilage dam-

age, and reduction in the proteoglycan concentration in cartilage,16 indicating that joint damage

may already be happening.Thus, the joint protective agents may be helping the injured as well

as the uninjured joints.

Lascelles: I use nutritional supplements mainly for the mild analgesic properties they may have.

I use them in two main groups of patients. The first is patients needing pain relief, including

dogs and cats with various forms of degenerative joint disease, cancer-related pain, and urinary

tract disease, which I think often has an inflammatory component; I use glucosamine–chon-

droitin sulfate mixtures and now the mixture with the added ASU both in animals that are re-

ceiving NSAIDs and in those that cannot tolerate NSAIDs, steroids, or acetaminophen. The

second group is patients in which degenerative joint disease is expected to develop, such as dogs

with a high distraction index that present for evaluation of their hips, patients with intraartic-

ular or humeral condylar fractures, and the like. Although I am not convinced of a significant

chondro-modulating effect in vivo, if there is an effect, these patients are the ones that will

benefit the most, not the end-stage OA patients. All the patients I’ve mentioned may benefit

from the mild analgesic effects.

I have recently begun strongly recommending chondroprotective agents in amputation cases,

especially the large-breed dogs.Although amputation can be performed on big dogs, there may

be some deleterious effects, or hastening of potentially deleterious effects, in the remaining

joints.Why use these products in such patients? Partly to help inhibit inflammatory and other

mediators that may result in pain and partly just in case they do have a true disease-modulat-
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Cases in Which Joint Supplementation
May Be Beneficial

• Performance or working dogs actively training, competing, or working
(e.g., police or military dogs, search and rescue dogs, agility or flyball
competitors, assistance dogs)

• Juvenile dogs with radiographic evidence of joint abnormalities (e.g.,
elbow incongruency, hip dysplasia, osteochondrosis dissecans [OCD],
fragmented coronoid process [FCP]) that would predispose them to
osteoarthritis (OA)

• After any orthopedic joint surgery (e.g., articular fractures, arthroscopy,
OCD, FCP, ununited anconeal process, tendon or ligament repair,
meniscal injury, joint instability)

• For the management of current OA
• Following injury to a joint (e.g., sprains, hyperextension injury)
• Immune-mediated polyarthritis (e.g., idiopathic immune-mediated

arthritis, lupus arthritis)
• Amputation patients
• Patients on a weight-loss program; OA may be present and develop

more rapidly in patients with an excessive body condition score
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Relevant Research Presented at the
Veterinary Orthopedic Society Annual Conference

Two notable studies presented at the 2007
Veterinary Orthopedic Society Annual Conference
demonstrate the efficacy of the combination of
avocado/soybean unsaponifiables (ASU), chondroitin
sulfate, and glucosamine.

In the first study,1 canine chondrocytes propagated
in microcarrier spinner culture formed aggregates and
produced type II collagen. When stimulated with in-
terleukin (IL)-1β, they increased production of the
mediator prostaglandin E2 (PGE2) compared with
nonactivated controls. These results showed
that the microcarrier spinner culture mirrors
the biomechanical environment of the joint.

Preincubation with the combination
of NMX1000™ ASU, FCHG49® glu-
cosamine hydrochloride, and
TRH122® low-molecular-weight
chondroitin sulfate significantly
decreased PGE2 levels in IL-1β–
activated spinner cultures by
80% versus activated controls.

Results of the second
study2 showed that the combina-
tion of NMX1000 ASU, FCHG49 glucosamine hydrochlo-
ride, and TRH122 low-molecular-weight chondroitin
sulfate reduced expression of cyclooxygenase-2 in
lipopolysaccharide (LPS)-activated equine chondrocytes
and of the chemokines IL-8 and monocyte chemoattrac-
tant protein-1 (MCP-1) in LPS-activated human chondro-
cytes to levels comparable to those of nonactivated
controls.

This study also demonstrated that the effects of
ASU, glucosamine, and chondroitin sulfate extend be-
yond chondrocytes to another cell type in the joint.
The three compounds inhibited expression of several
mediators (tumor necrosis factor-α [TNF-α], IL-1β, and

inducible nitric oxide synthase [iNOS]) in acti-
vated monocyte/macrophage-like THP-1

cells, which are representative of the
monocyte–macrophage cells found in
the synovial lining. Expression was
again reduced to levels comparable to

those of nonactivated controls. These
effects were coupled with a decrease

in expression of mitogen-activated
protein kinase 14 (MAPK-14; also
known as p38), which is a key sig-
naling molecule in the pathway
of cartilage breakdown, suggest-
ing that the combination of

NMX1000 ASU, FCHG49 glu-
cosamine hydrochloride, and

TRH122 low-molecular-weight chon-
droitin sulfate may intervene in early

steps of the cartilage breakdown process. Of
note, the three compounds together were more ef-
fective than either ASU alone or the combination of
glucosamine and chondroitin sulfate (see chart).

Together, these studies show that NMX1000 ASU,
FCHG49 glucosamine hydrochloride, and TRH122 low-
molecular-weight chondroitin sulfate are effective in in-

hibiting expression and production of
many mediators involved in joint carti-
lage breakdown and discomfort. These
effects were seen across different
species (canine, equine, and human
cells) and were demonstrated to ex-
tend to multiple cell types in the joint.
The combination of ASU, glucosamine,
and chondroitin sulfate was also
shown to be more effective in cell cul-
ture than glucosamine and chon-
droitin sulfate together. While the
combination of glucosamine and
chondroitin sulfate has been used suc-
cessfully for over a decade, these re-
sults provide evidence that using
glucosamine and chondroitin sulfate
plus ASU is the better choice for sup-
porting and protecting joint health.

TNF-α expression in LPS-activated THP-1 cells. The combination of NMX1000 ASU,
FCHG49 glucosamine hydrochloride (Glu), and TRH122 low-molecular-weight chon-
droitin sulfate (CS) decreased TNF-α expression to a level comparable to that of non-
activated control (C). The activity of the three agents in combination was superior to
ASU alone (ASU+L) and to the combination of glucosamine and chondroitin sulfate
(Glu+CS+L). (C+L=LPS-activated control)

1. Demko JL, Phan PV, Kramer EA, et al: Inhibition of prostaglandin E-2 production in chondrocyte microcarrier spinner cultures by the combination of
avocado soy unsaponifiables, chondroitin sulfate, and glucosamine. Proc 34th Annu Conf Vet Orthop Soc :25, 2007.

2. Au RY, Au AY, Rashmir-Raven AM, Frondoza CG: Pro-inflammatory gene expression in chondrocytes and monocyte-macrophages is inhibited by the
combination of avocado soybean unsaponifiables, glucosamine, and chondroitin sulfate. Proc 34th Annu Conf Vet Orthop Soc :57, 2007.
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ing chondroprotective effect. I’m comfortable with the evidence that these agents have an anal-

gesic action, which is my main goal in using them; I think there is some preliminary evidence

that they may have a disease-modulating effect as well—that is, they may retard or decrease the

progression of degenerative joint disease.

Millis: In addition to the orthopedic conditions that have been mentioned, primarily joint-

specific injuries or conditions, I’ve been increasingly using chondroprotective agents in pa-

tients undergoing tendon and ligament repairs.This is based on the beneficial effect on matrix

production that has been reported in some of the in vitro work on fibroblasts and tissue cul-

ture with tendons and ligaments.17 We’ve been focusing on the use of joint supplements in

dogs; do you also use them in cats?

Lascelles: I believe that feline degenerative joint disease is different from the disease in dogs.

I’m convinced that there is more of a systemic component in cats, which for me partly ex-

plains why I see a much better, more predictable analgesic response to supplementation

with glucosamine–chondroitin sulfate in cats. So I strongly recommend the glucosamine–

chondroitin sulfate nutritional supplements for my feline patients, and I very frequently get

positive feedback from clients.We don’t really understand much about the metabolism and

disposition of NSAIDs in cats, which is why I use NSAIDs cautiously and in very limited

amounts in this species.

Redfearn: Feline OA is difficult to diagnose. Clinical signs can be unrecognizable in cats, and

radiographic evidence is often lacking. One of the major overlooked signs of OA in cats is in-

appropriate urination, particularly in a cat that has never had urinary problems. Sudden inap-

propriate elimination in an older, indoor-only cat should set off alarms. It’s been reported that

social pets become less social and nonsocial cats become more social,18,19 although I have not

seen this in my patients.

It can be a challenge to convince owners that their cat has OA; they just know their pet is

old and wants to sleep more. I encourage these owners to try Cosequin or now Dasuquin for a

month and see if the animal becomes more active or jumps better.

We do know that Maine coon cats are predisposed to degenerative joint disease of the cox-

ofemoral joints. I start warning owners of Maine coons, or any cat that resembles a Maine coon,

of the potential for this while the cat is still young. These owners are encouraged to use Dasuquin

in their cats as a preventive to help modify the disease development, even at early well visits.

Preventive Measures
Millis: Do you recommend joint supplements as a preventive for certain breeds of dogs, in

particular the large and giant breeds with conditions that may predispose to OA?

Redfearn: Depending on the breed and activity level of an individual patient, I start recom-

mending or at least discussing the use of chondroprotectants around 5 or 6 years of age, even

in the absence of any clinical signs, physical examination findings, or radiographic evidence of

OA. However, just about any breed is at risk for OA, and with the mixed-breed dogs it’s often

difficult to know just what the mix is.

Lifestyle also plays a role.We definitely see evidence of OA in highly active dogs by the time

they are 8 or 9 years old, and I recommend that they be started on chondroprotective agents in

puppyhood. It’s not just working and competitive dogs; most of our patients live active lifestyles

simply by engaging in recreational activities with their owners.

Many of the bird-hunting dogs we see lead a dual life:They spend much of the year as pets

but then are expected to “perform” for several weeks a year. I think the sudden change from a

relatively sedentary lifestyle to the intense physical demands of hunting is challenging for these

animals, and they often benefit from chondroprotectants.
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Wallace:As a profession, we need to be more assertive in identifying dogs that are likely to de-

velop hip dysplasia.We can detect increased joint laxity (by proper hip palpation) as early as 8

to 12 weeks of age. Retrospectively, I think a lot of patients in general could have benefited

from a chondroprotective agent. Once joint laxity develops, the stage is already set for the cas-

cade of events leading to progressive OA (Figure 1).

When we talk about using chondroprotective agents, we often overlook patients with im-

mune-mediated polyarthritis, especially those with idiopathic immune-mediated arthritis or

lupus arthritis.These dogs are frequently on steroids or another immunosuppressive agent, but

the overall deleterious effects on the cartilage are ongoing. Even though it is difficult to meas-

ure any benefit, I have used chondroprotective agents in these cases in hopes of helping to pro-

tect the cartilage.

Canapp: We’re quite aggressive about the use of joint protective agents at our practice. About

35% to 40% of our patients are working or performance dogs—police K-9s, search and res-

cue, bomb squad, agility, flyball, field trial, and so forth—and are training 7 days a week. Po-

lice dogs in particular face rigorous agility work, and we tell the handlers and trainers that these

dogs should be on a joint supplement before they start training. Dogs of all sizes participate

in agility trials and other competitive activities, and we put them on a joint supplement when

they start training.

I participated in a study at Kansas State University1 evaluating the effects of glucosamine and

chondroitin sulfate and found it had a protective effect. In a double-blind, placebo-controlled

study, dogs were administered Cosequin or placebo before their carpal joint was injected with

chymopapain to induce a short-term, self-resolving inflammation.The dogs that were pre-ad-

ministered Cosequin had significantly less inflammation. Lameness associated with this short-

term synovitis was also significantly less in the Cosequin group. We concluded that Cosequin

administration before joint insult had a protective effect against synovitis and bone remodeling.

Because of the aggressive training schedule for working and competitive dogs, we think

that administering a joint supplement when training starts can help protect the joints and per-

haps slow joint deterioration or the progression of joint disease.

Millis: Based on the recent data from Purina20,21 investigating the progression of OA in obese

dogs, I tend to use a joint supplement in conjunction with weight loss in my obese canine pa-

tients. Geriatric patients, even those that are not overweight, tend to have “wear-and-tear” or

“old age” OA, and these animals may also benefit from joint supplements.

Benefits of a Multimodal Approach
Millis:Are there situations in which you use both joint supplements and NSAIDs or where you

prefer one over the other?

Canapp: Often, a joint-protecting agent is our first mode of management for any patient that

has had joint surgery or shows signs of OA. If necessary, we then add acupuncture or rehabil-

itation therapy. If the patient requires additional management, we administer NSAIDs. I’m not

a fan of using NSAIDs on a daily basis for long periods; I prefer using them intermittently. For

example, if a dog tends to be sedentary during the week and gets most of its activity on the

weekend, I may advise the owners to administer an NSAID before heading out Saturday morn-

ing or perhaps in the evening if the dog is showing signs of lameness or discomfort.

For dogs that are already on long-term NSAID therapy, my approach is to add a chon-

droprotective product such as Dasuquin with MSM and then wean the patient off the NSAID.

Lascelles: To effectively manage pain, particularly chronic pain, a multimodal approach is

needed.This means using therapies that incorporate a number of different mechanisms to in-

terrupt pain transmission and desensitize both the peripheral and central neural pathways.
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for osteoarthritic

conditions.

—Dr. Canapp

I have recently
begun strongly
recommending

chondroprotective
agents in

amputation cases.

—Dr. Lascelles



NSAIDs have their own particular mechanisms, and I believe the nutritional supplements com-

plement that. Some degree of overlap is likely, but the NSAIDs and nutritional supplements

probably interact with different systems. Thus, in almost every case in which I am using an

NSAID to control pain, I use nutritional supplements to augment the pain relief.

Millis: Does the severity of the OA or the age of the patient affect how you use combina-

tion therapy?

Wallace: Regardless of the severity of OA, I first look at the overall status of my patients:What

activity level are they used to? What is their nutritional status? Should they be on a weight-re-

ducing diet? Do they have a metabolic disease? Then I consider how I can make them com-

fortable, how I can relieve the pain and inflammation. If they are in the acute phase and are

hurting, I will give them an NSAID if they can tolerate it and start them on Cosequin, or per-

haps now Dasuquin. Once the chondroprotective agent has a chance to build up in their sys-

tem, I’ll gradually wean them off of the NSAID altogether if possible. No matter what the

originating cause of lameness is, we must find a therapy that is going to provide pain relief and

improve ambulation in our patients.

Lascelles: Most patients I see need pain relief beyond that offered by the very mildest of anal-

gesics, so I am considering drug therapy in these patients.At the same time, we know that diet,

supplements, exercise, rehabilitation, and conditioning all play a very important role in pain re-

lief. Deciding which of these therapies to use in a given patient depends on the owner’s attitude

toward the therapies, what is already being done, and the lifestyle of the owner and the dog.

For longer-term therapy, I prescribe drug therapy to facilitate exercise, which in turn can pro-

vide pain relief. Changing to a diet specially formulated to decrease joint pain and using sup-

plements like glucosamine–chondroitin sulfate should be a permanent part of therapy. As the

patient’s condition improves through the use of multimodal therapies, I try to decrease the

amount and number of drugs being used.

Canapp: At my clinic, we tend to use injectable agents as well. In the acute phase, such as

after joint surgery, patients are sent back to the referring veterinarian for twice-weekly in-

jections of polysulfated glycosaminoglycan (Adequan Canine; Novartis Animal Health) while

we start them on the oral joint protective agents. For patients with chronic problems, we’re

big fans of using intraarticular hyaluronic acid. On occasion, for patients with very severe

joint pain, we will use an intraarticular corticosteroid just to break the pain cycle; if we can

make these patients more comfortable, they likely will be more active and increase their

joint range of motion and function.

Millis: Weight reduction is my primary goal for overweight patients with OA. However, it

is easier to get that weight off if the patient is comfortable and less painful, and NSAIDs or

other analgesic agents help us accomplish the weight loss.

On another note, I always thought that for a chondroprotective agent to be effective,

there has to be some “chondro” to protect. So I was and still am a proponent of early use

of those agents. However, the GAIT study (see sidebar on page 10) found that this particu-

lar combination of glucosamine and chondroitin sulfate had beneficial effects in terms of

pain control in human patients with moderate or severe OA. Consequently, glucosamine–

chondroitin sulfate may have some positive benefit in patients with severe OA, especially if

it’s part of a multimodal program.

Long-Term Therapy for Arthritis
Millis:What are your concerns regarding efficacy and safety of long-term use of NSAIDs and

nutritional supplements in patients with OA?
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Canapp: Based on the literature and

what I’ve seen in practice, long-term

use of joint supplements and most of

the NSAIDs is fairly safe and effective

as long as we monitor the patient’s

overall health on a regular basis.

Millis: Are there any special con-

cerns for geriatric patients versus

younger patients?

Wallace: Yes, but not so much with

the nutraceuticals. I’ve had a number

of canine patients on Cosequin for 10

years or more without any problems,

regardless of age. When treating an

older arthritic patient with NSAIDs,

however, there is a potential for hepa-

totoxicity or nephrotoxicity, not nec-

essarily because of the drug itself but

rather because of a pathophysiologic

problem in the patient that causes it to

decrease its water consumption. The

patient becomes dehydrated, which

increases the risk for NSAID-related kidney or liver problems. Older patients may have under-

lying metabolic disease that affects the liver, which again is a potential complication in con-

junction with NSAID therapy. I run blood chemistry profiles every 2 or 3 months for my patients

receiving NSAIDs; this may be overreactive, but I like to know whether the kidneys and liver

are functioning properly in these patients.

Pricing Considerations
Millis: How do you determine what to charge clients for joint supplements?

Redfearn:We price them the same way we do drugs: a 50% markup.

Lascelles:When I talk to owners about these products, they’ll come back and say, “I can get the

same type of product more cheaply elsewhere.” I try to educate them that the supplement mar-

ket is completely unregulated but that Nutramax and certain other companies are reputable

and practice good quality control; the product may cost a little more, but you know you are get-

ting what you pay for.

Final Thoughts
Redfearn: I find it very encouraging that we have a company like Nutramax that provides us

with the science and evidence-based medicine that Dr. Lascelles just mentioned. We’ve been

using Cosequin since early in 2001 and started making the transition to Dasuquin when it

launched in November 2006, and I have found it to be advantageous. In particular I’ve noted

that pets newly placed on this chondroprotective agent are showing improvement more quickly;

where it used to take 4 to 6 weeks to see an improvement, with Dasuquin, owners are report-

ing improvement in as little as 2 to 3 weeks.

Canapp: Like Dr. Redfearn, I’ve been very impressed with the change from Cosequin to Da-

suquin. When clients request a Cosequin refill, I’ve started switching patients to Dasuquin;

Latest Developments in Joint Health Support10

National Institutes of Health GAIT Study Results

In this double-blinded study1 in humans sponsored by the National
Institutes of Health (NIH) and led by various clinical investigators at 16
U.S. rheumatology centers, safety and efficacy were assessed for both
glucosamine hydrochloride and chondroitin sulfate individually as well in
combination (all ingredients were required to meet pharmaceutical
standards). The chondroitin sulfate selected for use in this study is found
in Cosequin and Dasuquin. Men and women over 40 years of age with
knee pain persisting at least 6 months and with radiographic evidence
of osteoarthritis were each randomized to receive one of five agents: a
placebo, celecoxib (a positive control), glucosamine hydrochloride,
chondroitin sulfate, and the combination of glucosamine hydrochloride
and chondroitin sulfate. The study concluded that the combination of
glucosamine hydrochloride and chondroitin sulfate is effective in manag-
ing moderate to severe knee pain. Of note, response to either
glucosamine or chondroitin sulfate alone was not significant. This study
provides further support for research documenting effects and benefits
of using low-molecular-weight chondroitin sulfate and glucosamine
hydrochloride in combination over using the individual agents alone.

1. Clegg DO, Reda DJ, Harris CL, et al: Glucosamine, chondroitin sulfate, and the
two in combination for painful knee osteoarthritis. New Engl J Med
354(8):795–808, 2006.
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owners are reporting that their dogs seem to be doing even better than they were on Cosequin.

This is a subjective finding, of course, and I do think we need more evidence-based research.

If we can work with private practice veterinarians, referral centers, and academic institutions

to conduct multicenter studies with large numbers of patients, I think these subjective reports

will be supported with objective data.

I also think we have to give the multimodal approach a chance to work and not be overly

eager to switch to an NSAID or other drug too quickly. As discussed, small changes made one

at a time are needed to identify the proper modalities to use in individual patients; then, when

we find the right combination, we know what may work best in the long term for that patient.
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