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What is Osteoarthritis:

Osteoarthritis (OA) is a common
cause of lameness in horses, with
the annual (US) cost of lameness to
horse owners estimated to be in the
billions of dollars'. OA, also known
as degenerative joint disease (DJD),
is defined by a group of disorders
characterized by deterioration of the
articular cartiloge accompanied

by changes in the bone and soft
tissues of the joint

Evaluation

Your veterinarian has performed a multitude of
lameness exam procedures to evaluate the source for
lameness in your horse. These procedures include:

+ Avisual examination of the horse at rest to study
the horse’s conformation, hoof balance and any
evidence of stress or injury

+ Application of hoof testers to check for sensitivity
of pain within the hoof

+ Evaluation of the horse in motion, including both
directions and possibly at all three gaits. This can
be done on soft and hard surfaces

« Flexion tests to help assess the capsule surrounding
joints together with the associated ligaments,
tendons and cartilage

« Regional anesthesia, or nerve blocks are important
because they can desensitize the nerves to help
identify the area of the limb reactive to pain.

The vet will usually start with the hoof and work
their way up the limb

Diagnostic Testing

+ Radiographs: Multiple views are taken of the limb
after a general area of pain or lameness is identified.
Radiographs (commonly referred to as x-rays) provide
a good assessment of the bony structures of the limb

- Magnetic Resonance Imaging (MRI): MRI uses strong
magnetic fields and radiofrequency pulses to image
both bone and soft tissue structures deep within the
limb. MRl is more sensitive for evaluating soft tissue
structures than radiology and in conjunction can
help confirm a diagnosis

...........

A thorough lameness
exam includes palpation
of various structures

Therapies for Osteoarthritis: ‘

After diagnosis, your veterinarian’s
recommendations commonly include:

+ FDA approved drugs like Zycosan®
(pentosan polysulfate sodium injection)

- NSAIDS (non-steroidal anti-inflammatories)
for short-term use

» Nutraceuticals
« Shockwave Therapy

+ Rehabilitation programs such as hydrotherapy,
chiropractic, acupuncture or laser therapy



Joint Components:

There are several types of joints in the body including:
fibrous joints (skull), cartilaginous joints (sternum,
vertebrae) and synovial joints (stifles, carpus, hocks,
etc.). Because osteoarthritis is primarily a concern
within synovial joints, we will focus on the anatomy
and physiology of synovial joints specifically. The main
components of a synovial joint are:

The articular or joint capsule surrounding, protecting
and containing the synovial fluid

Synovial membrane which lines the inside of the joint
capsule and is made up of synoviocytes

Synovial fluid which is normally viscous, contains

important molecules such as hyaluronic acid and
provides important functions such as a source of

nutrients and joint lubrication

The articular cartilage which provides a smooth,
protective layer along the end of the bones

And the subchondral bone just beneath the articular
cartilage which plays a vital firm supportive and force
mitigating role for the joint

/— Visual image inside the joint —\
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Damaged lining of joint
1. Degrading and thinning of the articular cartilage

2. Increased vascular permeability. Lubrication reduced
due to increased plasma within the synovial fluid

3. Cartilage degradation reaches subchondral bone

4. Lost synovial fluid

What is Zycosan® (pentosan polysulfate
sodium injection)?

Zycosan® is indicated for the control of clinical signs
associated with osteoarthritis in horses. The active
ingredient in Zycosan®, pentosan polysulfate sodium

is a low molecular weight heparin-like compound. The
mechanism of action for pentosan polysulfate is unknown.
It is thought to include stimulation of hyaluronic acid
and cartilage structures such as glycosaminoglycan (also
known as GAG synthesis) in damaged joints, inhibition

of degrading proteolytic enzymes, and scavenging of
free radicals. Pentosan polysulfate may also modulate
receptor-mediated binding of cytokines.

How is it administered?

Administer 3 mg/kg (1.4 mg/Ib) by intramuscular injection
once weekly for four weeks (for a total of four doses).
Zycosan® is provided in a single use vial and does not
contain a preservative. Discard unused vial contents.
Zycosan® is supplied in cartons with each carton
containing four clear glass vials with 7.5 mL (1,875 mg)
of pentosan polysulfate sodium per vial. It is a pale
yellow to brownish yellow, clear, sterile solution.

Zycosan

(pentosan polysulfate sodiurgsiiaaian)
250 mg/mL

For intramuscular use in horses only

Net Contents:
4single use vals conaining 7.5 mL each

‘Approved by FDA under NADA # 141-550

Zycosan® is indicated for the control of clinical
signs of osteoarthritis in the horse.

It is the first FDA-approved pentosan polysulfate
sodium injection for horses on the market!

Horses with hypersensitivity to pentosan polysulfate sodium or any of
the inactive ingredients in Zycosan should not receive Zycosan. Do not
use in horses intended for human consumption.
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Zycosan’®
(pentosan polysulfate sodium injection)
250 mg/mL

For intramuscular use in horses only

CAUTION:

Federal law restricts this drug to use by or on the order of a licensed veterinarian.
DESCRIPTION:

Zycosan contains pentosan sodius i theti xylan.

xylan,
It'is a pale yellow to brownish yellow, clear stenle solution. Each milliliter of Zycosan contains 250 mg of pentosan
polysulfate sodium. Inactive ingredients per mL are 10 mg sodium metabisulfite, 6.27 mg potassium phosphate dibasic,
1.905 mg potassium phosphate monobasic, sodium hydroxide and hydrochloric acid (to adjust pH), and water for
injection. The molecular weight of pentosan polysulfate sodium is 4000 - 7500 Daltons.
The structural formula is:
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INDICATION:

For the control of clinical signs associated with osteoarthritis in horses.

DOSAGE AND ADMINISTRATION:

Administer 3 mg/kg (1 4 mg/Ib) by intramuscular injection once weekly for four weeks (for a total of four doses).
Zycosan is provided in a single use vial and does not contain a preservative. Discard unused vial contents.
CONTRAINDICATIONS: |

Horses witl to pentosan sodium or any of the inactive ingredients in Zycosan should
not receive Zycosan. Do not use Zycosan concurrently with other anticoagulant drugs. Do not use in horses with
clotting disorders or within 24 hours of surgical procedures (see Warnings and Precautions).

WARNINGS AND PRECAUTIONS:

User Safety Warnings:

Not for use in humans. Keep out of reach of children. Pentosan polysulfate sodium is a weak anticoagulant.
Caution should be used when administering Zycosan if you are taking an anticoagulant. In case of ac
self-injection, seek immediate medical attention. If product comes into contact with skin, rinse sl
thoroughly with water and seek medical attention if needed. To obtain a Safety Data Sheet (SDS), contact
Dechra at (866) 933-2472.

Animal Safety Warnings and Precautions:

Zycosan has been shown to prolong coagulation parameters up to 24 hours after injection, therefore caution
should be used when administering this drug before or after strenuous activities (see Target Animal Safety).

Due to the anticoagulant effects, this drug may exacerbate Exercise Induced Pulmonary Hemorrhage (EIPH).
The concurrent use of NSAIDs with Zycosan has not been evaluated. Due to the anticoagulant effects of Zycosan
and known anticoagulant effects of some NSAIDs, caution should be used if NSAIDs are concurrently administered.
Horses concurrently treated with Zycosan and NSAIDs should be monitored for hemorrhage or other clinical signs
of abnormal bleeding (e.g., petechiae, ecchymosis, or epistaxis).

The safety of long-term repeat use of Zycosan has not been evaluated.

Pigmentary changes in the retina (pigmentary maculopathy) have been reported in human patients following
long-term oral use of pentosan polysulfate sodium. It is not known if a similar finding occurs in horses.

The safe use of Zycosan has not been evaluated in breeding, pregnant, or lactating horses.

Other Warnings:

Do not use in horses intended for human consumption.

ADVERSE REACTIONS:

In a clinical field effectiveness study, two hundred thirty-seven horses (120 Zycosan and 117 saline control) were
evaluated for field safety (see Effectiveness). All doses of Zycosan were administered in the neck muscle.
Injection site reactions were the most frequently reported adverse reactions during the study. Injection site reactions
were associated with clinicopathology changes in some cases. Other adverse reactions reported in more than one
horse were prolongation of coagulation parameters (activated partial time (aPTT) and in time
(PT)), lethargy, behavior changes, and colic. Adverse reactions are summarized in Table 1. Horses may have
experienced more than one of the observed adverse reactions.

Table 1: Adverse Reactions

lental

Adverse Reaction Number (%) of Zycosan treated Number (%) of Saline treated
horses (N=120) horses (N=117)
Immediate or Peri-Dosing
Injection Site Reaction” 21(18%) 43%)
Delayed Injection Site
Reaction® 3(11%) 36%)
Prolonged aPTT 5 9
(post-treatment) 18 (15%) 10%)
Prolonged PT
(post-treatment) 5(4%) 1(1%)
Lethargy 14 (12%) 7(6%)
Behavior Change ¢ 10 (8%) 8 (7%)
Colic 2 2%) 0(0%)
Elevated Sorbitol o 9
Dehydrogenase (SDH) %) 0(0%)
Stiffness 1(1%) 0(0%)

* Occurring 0-3 hours post-injection; clinical signs included pain, heat, swelling, edema, redness, or neck muscle
cramping. Horses may have experienced more than one episode.

A Occurring more than 3 hours post-injection; observations included pain, heat, swelling, edema, redness, or
neck muscle cramping. Pain was exhibited local to the injection site and as reluctance to eat, drink, or move the
neck or head. Horses may have experienced more than one episode.

€ Observations included aggression, stomping, pawing, agitation, anxiousness, overactivity, quietness and/or
depression, or unsettledness.

Injection site reactions (heat, pain, swelling/edema, or redness) occurred more frequently and were generally more
severe in Zycosan treated horses as compared to control horses over the course of the study. Several Zycosan
treated horses had injection site reactions following more than one injection. The onset of reactions ranged from
0 hours to 3 days post injection. The duration of the reactions ranged from 1 to 5 days. Most reactions resolved
without treatment.

Injection site reactions in Zycosan treated horses were i ized by i ranging
in size from 0.2 cm to 15 cm at their widest point.

Pain was the most commonly observed concurrent clinical sign associated with the swelling/edema in Zycosan
treated horses. Pain was generally exhibited local to the injection site and as reluctance to eat, drink, or move the
neck or head. Lethargy or depression were reported concurrently in some horses. One Zycosan treated horse had
neck muscle cramping observed concurrently.

One Zycosan treated horse experienced swelling accompanied by heat and pain at the injection site along with

mild hyperglycemia, an increase in its white blood cell count and neutrophilia. This horse recovered without treatment.
Two Zycosan treated horses developed large (15 cm) swellings along with pain and heat at the injection site
beginning 1 to 2 days following injection. Both horses concurrently showed mild hyperbilirubinemia, mild
hyperglycemia, mild neutrophilia, and mild monocytosis on clinical pathology. One of these horses was reluctant
to move its head or neck and was noted to be tachypneic the day following injection. The second horse showed
concurrent clinical signs of anorexia, depression, and fever. Both horses were removed from the study and treated
with flunixin meglumine. The horse with concurrent fever was also treated with an oral antibiotic for 5 days. Both
horses recovered within 5 days from the onset of clinical signs.

were evaluated pre-treatment and 3 hours post-treatment following the first (study
day 0), third (study day 14) and fourth (study day 21) injection. Mean post-treatment values for aPTT in the
Zycosan treated group increased by approximately 19 Seconds at exch study timepoint but remained within
the laboratory reference range.
Clinically relevant prolongation of aPTT values occurred post-treatment in 18 Zycosan treated horses, with
some horses experiencing prolongation of aPTT at multiple timepoints. Clinically relevant prolongation in PT
occurred post-treatment in 5 Zycosan treated horses. Three Zycosan treated horses showed concurrent
clinically relevant prolongation in aPTT and PT at study day 0 (N=1) or study day 14 (N=2). One of the horses
with post-treatment prolongation of aPTT and PT at study day 14 was concurrently reported to have an injection site
reaction. Clinical signs of bleeding or thrombocytopenia were not observed in any horses with prolongation of
coagulation parameters.
Two Zycosan treated horses developed clinical signs of colic (lethargy, generalized discomfort, decreased
appetite, decreased water intake, and/or decreased manure output) within 12 hours following treatment after
the third injection. One horse was diagnosed with a pelvic flexure impaction. One horse was noted to display a
markedly lowered head position prior to colic signs and was removed from the study. In both cases, colic
signs resolved within 24 hours with symptomatic treatment.
One Zycosan treated horse showed an increase in SDH in conjunction with trending increases in aspartate
aminotransferase (AST) and alanine transaminase (ALT) that did not exceed the reference range. Concurrent
clinically relevant changes in y-glutamyl transferase (GGT) or clinical signs were not observed in this horse.
CONTACT INFORMATION:
Contact Dechra at (866) 933-2472 or www.dechra-us.com for technical assistance, or to obtain a copy of the
Safety Data Sheet (SDS). To report suspected adverse drug experiences, contact Dechra at (866) 933-2472.
For additional information about adverse drug experience reporting for animal drugs, contact FDA at
1-888-FDA-VETS, or online at http://www.fda.gov/reportanimalae.
CLINICAL PHARMACOLOGY:
Pentosan polysulfate sodium is a low molecular weight heparin-like Itis
similar to heparin and other glycosaminoglycans (GAG). Pentosan polysulfate sodium has anticoagulant and
fibrinolytic effects. The mechanism of action for pentosan polysulfate sodium is unknown but is thought to
include stimulation of hyaluronic acid and GAG synthesis in damaged joints, inhibition of proteolytic enzymes
(including metalloproteinases), and scavenging of free radicals. Pentosan polysulfate sodium may also modulate
receptor-mediated binding of cytokines.
EFFECTIVENESS:
Two hundred and thirty-seven (237) client-owned horses with osteoarthritis (82 non-pregnant/non-lactating
mares, 151 geldings, and 4 stallions), aged 3-32 years old, of various breeds, and weighing between 153-904 kg
(337 to 1989 pounds) were enrolled in a controlled, randomized, masked, multi-site field study. One hundred
and twenty (120) horses received Zycosan administered at 3 mg/kg (1.4 mg/Ib) vla |n(ramuscu\ar injection and
117 horses received a volume matched negative (saline) control. All
in the neck once weekly for four weeks. Two hundred and twenty-two (222) horses 1109 Zycosan and 113 saline
control) were included in the evaluation of effectiveness (final effectiveness analysis).
Enrolled horses had a unilateral lameness between Grade 2 and 4 (=2 and <4) on the American Association of
Equine Practitioners (AAEP) Lameness Scale' and a diagnosis of osteoarthritis based on a lameness
examination and radiographs. Nerve blocks were permitted to confirm and localize the clinical lameness.
Horses with prior diagnosis of bleeding issues (including exercise induced pulmonary hemorrhage (EIPH)), or
those where trauma or bleeding were expected to occur during the study time-period (e.g., from planned
surgery) were not enrolled. Horses receiving systemic non-steroidal anti-inflammatory drugs at the start of the
study were not enrolled.
Horses were assigned a baseline AAEP lameness grade at enrollment (study day 0) and were evaluated for
lameness at study days 7, 14, 21, and 28. Horses were considered a treatment success if the baseline
lameness grade in the identified limb improved by = 1 AAEP lameness grade on Day 28.
Table 2 summarizes the treatment success rate in each treatment group. The treatment success rate was 57%
for horses in the Zycosan group and 36% in the saline control group.
Table 2: Day 28 Treatment Success Rates

Treatment Number of Percent
Group Horses Success
Zycosan 109 57.00%
Nega(live C?ntrol 113 36.26%
The difference in the success rates between the two was not 1t (p=0.0548).

However, the point estimates of the treatment success rate appeared to indicate a clmlca\ly relevant effect
size. Sensitivity analyses showed that due to variability across sites, the results varied depending on the
inclusion of a small number of cases (n=3). The persuasive size of the effect in the larger proportion of the
study supports the conclusion that this field study evidence of

' AAEP lameness grades are defined as follows: 0: Lameness not perceptible under any circumstances;

1: Lameness is difficult to observe and is not consistently apparent, regardless of circumstances (e.g., under saddle, circling, inclines,
hard surface, etc.); 2: Lameness is difficult to observe at a walk or when trotting in a straight line but consistently apparent under
certain circumstances (e.g. weight-carrying, circling, inclines, hard surface, etc.); 3: Lameness is consistently observable at a trot
under all circumstances; 4: Lameness is obvious at a walk; 5: Lameness produces minimal weight bearing in motion and/or at rest
or a complete inabilty to move.

TARGET ANIMAL SAFETY:

In a laboratory margin of safety study, Zycosan or saline control was administered to 32 healthy adult horses
aged 2 to 7 years, in the neck muscle at 3 mg/kg (1X maximum exposure dose, 8 horses), 9 mg/kg (3X, 8 horses),
and 15 mg/kg (5X, 8 horses) once weekly for 12 weeks. Eight horses in a control group were administered
saline at a volume equivalent to the dosing of the 5X horses.

Pain and swelling at the injection site were noted in all Zycosan treated horses at various study timepoints. At
study day 21 (after 4 dosesi all 5X horses (8/8) had injection site reactions and 5/8 of the 1X horses and 5/8 of
the 3X horses had injection site reactions consisting of pain and swelling.

In three horses receiving a 5X dose, the pain on injection was associated with muscle spasms and stiffness,
holding head low, lethargy, and decreased feed intake. The average injection site reaction lasted between
2-6 days in the 5X group; 0-4 days in the 3X group; and 0-2 days in the 1X group. One 3X horse required
treatment with flunixin meglumine and oral electrolytes due to pain and swelling at the injection site.
Treatment related effects included a dose dependent trend of prolonged activated partial thromboplastin time
(aPTT). Prothrombin time (PT) showed mild increases in the 5X group. During the study, coagulation
parameters were measured at 6 and 24 hours post-administration of Zycosan on study days 0, 28, and 56.

At 6-hours post administration of Zycosan on study day 28 and 56, aPTT values in the horses administered
15 mg/kg Zycosan (5X) were 190 seconds (laboratory reference range 28-44 seconds). By 24 hours post-injection,
aPTT values in the 5X horses remained high, with values ranging from 57.1 to 76.9 seconds. Horses in the 3X
group had at least a 2-fold prolongation compared with pre-dose values, with values ranging from 60.9 to 190
seconds at 6-hours post-administration on study day 28, and with values ranging from 67.3 to 165.4 seconds
at 6 hours post-administration on study day 56. Minimally prolonged aPTT, as compared with pre-dose values,
was noted in all horses in the 1X dose group at 6 hours post-dose timepoint on study days 0, 28, and 56
(average values ranged from 38.9 to 48.9 seconds). aPTT values for the 1X group returned to the normal
reference range at 24 hours post-injection. No horses exhibited clinical signs of coagulopathy.

SDH and GGT values in the 5X dose group were higher when compared to the control group. Increased GGT
values for the 5X horses stayed within the laboratory reference range. Three study horses (two 5X and one 3X)

SDH values increased above the reference range during the study.

STORAGE CONDITIONS:

Store at room temperature 68-77°F (20-25°C), with excursions to 59-86°F (15-30°C).

HOW SUPPLIED:

Zycosan (pentosan polysulfate sodium injection) is supplied in cartons with each carton containing four clear
glass vials with 7.5 mL (1,875 mg) of pentosan polysulfate sodium per vial.

NDC 17033-461-75

Approved by FDA under NADA # 141-559
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Important Safety Information

As with all drugs, side effects may occur. For
intramuscular use in horses only. Not for use
in humans. Pentosan polysulfate sodium is a
weak anticoagulant. Caution should be used
when administering Zycosan® if you are taking an
anticoagulant. In case of accidental self-injection,
seek immediate medical attention. If product comes
into contact with skin, rinse skin thoroughly with water
and seek medical attention if needed. Horses with
hypersensitivity to pentosan polysulfate sodium should
not receive Zycosan® Do not use Zycosan® concurrently
with other anticoagulant drugs. Do not use in horses with
clotting disorders or within 24 hours of surgical procedures.
Caution should be used when administering this drug
before or after strenuous activities. Caution should be used
when NSAIDS are administered concurrently due to the
anticoagulant effects of Zycosan®. If Zycosan® and NSAIDS
are used concurrently, horses should be monitored for
hemorrhage or other clinical signs of abnormal bleeding.
The safe use of Zycosan® has not been evaluated in
breeding, pregnant, or lactating horses. The safety of
long-term repeat use of Zycosan® has not been evaluated.
he mostfrequently reported adverse reactions are injection
site reactions, prolongation of coagulation parameters
(activated partial thromboplastin  time (aPTT) and
prothrombin time (PT)). Refer to the prescribing information
for complete details or visit www.dechra-us.com.

> 24 Hour Veterinary Technical Support (866) 933-2472

Customer Support (866) 683-0660
Dechra wwwdechra-us.com
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