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WHAT IS A

bisphosphonate?
Bisphosphonates are a class of drugs
commonly prescribed to prevent bone loss.1
Bisphosphonates have been used for decades
in human medicine to treat a variety of resorptive
conditions, such as osteoporosis, osteopenia,
and malignant bone neoplasia. While OSPHOS®
(clodronate injection) is not used for this purpose
in horses, knowing how bisphosphonates work
in people will help you better understand this
drug class, including the clinical efficacy and
safety margins.

Osteoclasts cleaning up diseased bone

Bones undergo constant turnover, with
osteoblasts forming bone and osteoclasts
resorbing it. In normal bone tissue, there is
a balance between bone formation and bone
resorption; however, in diseased bone tissue,
this balance is disrupted. Bisphosphonates
inhibit bone resorption by encouraging
osteoclasts to undergo cell death, leading
to a decrease in the breakdown of bone.
Bisphosphonate drugs are characterized by a
chemical structure that gives them the unique
ability to bind to bone mineral and become
internalized by osteoclasts. Bisphosphonates
preferentially “stick” to calcium and bind to it.
Because most of the body’s calcium is stored
in bones, these drugs accumulate to a high
concentration only in bones. Bisphosphonates
are incorporated into the bone mineral and are
gradually released over months to years.

Osteoblast building bone

There are two types of bisphosphonates, nitrogenous (complex, nitrogencontaining) and non-nitrogenous (simple, non-nitrogen containing).
The mechanism of action of these molecules is supremely dependent on the
biochemical structure and whether the bisphosphonate group is simple or
complex. Complex, nitrogenous bisphosphonates work via inhibition of the
mevalonate pathway, which is involved in production of lipids and proteins
responsible for complex cell signaling.
Simple, non-nitrogenous bisphosphonates,
such as OSPHOS, act at several key
places within the osteoclast-producing
pathway. They can inhibit osteoclast
recruitment, adhesion, differentiation,
and resorptive activity, and induce
apoptosis, or cell death.

Nitrogenous vs non-nitrogenous chemical structure

Osphos given at the labeled
FDA-approved dose does not affect
CTX-1 or osteocalcin serum blood
levels. Decreases in CTX-1 levels
in humans have been associated
with bisphosphonate-related
atypical fractures.
A single dose of clodronate reduces
forelimb lameness without producing
detectable effects on the bone
biomarkers CTX-1 and osteocalcin.3

Non-nitrogenous bisphosphonates
are metabolized into osteoclasts and
incorporated into ATP molecules, creating
cytotoxic ATP. Cytotoxic ATP accumulates
within osteoclasts, inhibiting morphology,
metabolism and cellular function to
induce apoptosis.2

Cytotoxic ATP accumulating within osteoclasts

Navicular syndrome is a bone resorptive condition.

As horses with navicular syndrome undergo loss of bone
experimentally, as well as clinically, treatment with OSPHOS®
(clodronate injection) is effective at controlling the clinical
signs associated with navicular syndrome in horses 4 years
and older.

How efficacious is OSPHOS?

Over the 6-month field efficacy study, OSPHOS was demonstrated to be effective in
controlling the clinical signs associated with navicular syndrome by decreasing the lameness
grades of affected horses.4 On day 56, 68/86 OSPHOS treated horses and 1 out of the
28 saline treated horses were treatment successes.
For horses that initially respond to OSPHOS but don’t maintain their clinical improvement
for 6 months, you may administer the drug at 3-6 month intervals based on clinical signs.
If there is no response to initial therapy the horse should be re-evaluated.

How is OSPHOS administered

Administer 1.8 mg/kg by intramuscular injection (IM) up to a maximum permissible dose
of 900 mg per horse. Divide the total volume evenly into three separate injection sites.
Discard any unused portion of the vial since OSPHOS does not contain a preservative.

Precautions and side effects

Bisphosphonates, such as OSPHOS, have been associated with renal toxicity. Concurrent
administration of other potentially nephrotoxic drugs, such as NSAIDs and sedatives, should
be approached with caution and renal function should be monitored both externally and
internally where appropriate. NSAIDs should not be given concurrently with OSPHOS and
a wash-out period of NSAIDs should be 2-3 days prior to and after administration.
Horses should be well-hydrated prior to and after the administration of OSPHOS due to the
potential for adverse renal events. Water intake and urine output should be monitored for
3-5 days post-treatment and any changes from baseline should elicit further evaluation.
As with all drugs, side affects may occur. In field studies and post‐approval experience the most
common side effects reported were signs of discomfort, nervousness, and colic. Other signs
reported were: renal insufficiency/failure, anorexia, lethargy, hypercalcemia, behavioral disorders,
hyperkalemia, hyperactivity, recumbency, hyperthermia, injection site reactions, muscle tremor,
urticaria, hyperglycemia, and fracture. In some cases, death has been reported as an outcome
of these adverse events.
The safe use of OSPHOS has not been evaluated in horses less than 4 years of age or breeding
horses. OSPHOS should not be used in pregnant or lactating mares, or mares intended for breeding.
NSAIDs should not be used concurrently with OSPHOS. Concurrent use of NSAIDs with OSPHOS
may increase the risk of renal toxicity and acute renal failure. Use of OSPHOS in patients with
conditions affecting renal function or mineral or electrolyte homeostasis is not recommended.
Refer to the prescribing information for complete details or visit www.dechra-us.com.

To view all Dechra equine products:

www.dechra-us.com

For interactive modules, KOL interviews, webinars and product information:

www.osphos.com
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Table 1: Adverse Reactions Occurring
within
2 Hours Post-treatment
Uncomfortable,Clinical
Nervous,
Colic, and/or Pawing
9.0%(n=111)
(10)
0%(n=35)
(0)
Sign
OSPHOS
Control
Lip licking
Uncomfortable, Nervous,
Colic, and/or Pawing
LipYawning
licking

5.4% (6)
9.0%
(10)
4.5%(6)
(5)
5.4%

0% (0)
0%
(0)
0%(0)
(0)
0%

Head
shaking
2.7%(5)
(3)
0%(0)
(0)
Yawning
4.5%
0%
Injection site swelling
2.9% (1)
1.8% (2)
Head shaking
2.7% (3)
0% (0)
Colic requiring treatment*
0% (0)
0.9% (1)
Injection site swelling
2.9% (1)
1.8% (2)
0% (0)
0.9% (1)
Hives/Pruritus
Colic requiring treatment*
0% (0)
0.9% (1)
* This horse experienced colic and hives and recovered with supportive treatment.
0% (0)
0.9% (1)
Hives/Pruritus
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• Ensure horses have access to adequate water before and after administration of OSPHOS.
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deviation) and the corresponding mean pharmacokinetic parameters were 5.36 ± 0.98 mcg/mL (C max), 12.15 ± 1.83 hr*mcg/mL (AUC),
deviation) and the corresponding mean pharmacokinetic parameters were 5.36 ± 0.98 mcg/mL (C
max ), 12.15 ± 1.83 hr*mcg/mL (AUC),
1.65 ± 0.52 hours (T ½) and 20 minutes (T ).
1.65 ± 0.52 hours (T ½) and 20 minutes (Tmax
max).
EFFECTIVENESS: A double masked 3:1 randomized, negative control, multi-site field study evaluated the effectiveness of a single dose of
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effectiveness
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syndrome
in horses.
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and a diagnosis
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0
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associated
with navicular
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signs indicating
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signs indicating
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related
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were notconcurrent
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a treatment
other
than the bony
related toaffected
navicular
eligible
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success
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in the primarily
limbsyndrome
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by atnot
least
1 AAEP
and there
was no
worsening
of lameness
grade
in
ifthe
theother
lameness
grade
in the
affected
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bypre-treatment
at least 1 AAEP
grade andLameness
there was scores
no worsening
of recorded
lamenessongrade
forelimb
on Day
56primarily
post-treatment
as limb
compared
to the
assessment.
were also
Day in
the
otherDay
forelimb
28 and
180. on Day 56 post-treatment as compared to the pre-treatment assessment. Lameness scores were also recorded on Day
28 and Day 180.
Of the 211 horses screened for enrollment, 146 horses received treatment (111 OSPHOS and 35 saline control). 29% of horses screened
Of
211 horses
for based
enrollment,
146 horses
received
treatment
(111
OSPHOS28and
35 control)
saline control).
29% ofinhorses
screened
forthe
enrollment
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not eligible
on radiographic
findings.
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horses (86
OSPHOS,
saline
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the statistical
for
enrollment
were notwas
eligible
based on
on Day
radiographic
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28 salinetreated
control)horses
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analysis.
Effectiveness
evaluated
56 post-treatment.
On Day
56,(86
68 OSPHOS,
of the 86 OSPHOS
and 1 outinofthe28statistical
saline
analysis.
Effectiveness
was evaluated
on Day
56onpost-treatment.
On Day 56,
68 of the 86
OSPHOS
horses rates
and 1are
out74.7%
of 28 and
saline
treated horses
were treatment
successes.
Based
the statistical analysis,
the estimated
least
squarestreated
mean success
treated
horses
were treatment
successes.
Based on
the statistical
leastissquares
mean
success rates are 74.7% and
3.3% for
the OSPHOS
and saline
treated groups,
respectively.
The analysis,
differencethe
in estimated
success rates
significant
at P=0.0028.
3.3% for the OSPHOS and saline treated groups, respectively. The difference in success rates is significant at P=0.0028.
Table 2: Day 56 Treatment Success Rate
Table 2: Day 56 Treatment Success Rate
Study Day
OSPHOS
Saline
P Value*
Study Day
OSPHOS
Saline
P Value*
56
74.7%
3.3%
0.0028
0.0028
56
74.7%
3.3%
* P value and estimated success rates are based on back-transformed mean estimates from the statistical analysis.
*Treatment
P value and
estimated
areDay
based
back-transformed
mean
thestatistically
statistical analysis.
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in the
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in the
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the Day
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Of the 68
treatmenttreated
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at Day
180 based
on treatment
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compared
to Day
0. 180.
However,
21 of
6051
evaluable
OSPHOS
horses
that were
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on Daygrade
56, 60aswere
evaluable
at Day
Of these
60these
horses,
remained
horses demonstrated
increase
lameness
grade at Day in
180lameness
as compared
their
Day 56 evaluation.
treatment
successes an
at Day
180 inbased
on improvement
gradeto as
compared
to Day 0. Including
However,the
2118
of treatment
these 60 failures
evaluable
at Day 56,
the estimated
rate for
OSPHOS
Dayas
180
is 65.4%to(51/78).
horses
demonstrated
an overall
increasesuccess
in lameness
grade
at Dayat180
compared
their Day 56 evaluation. Including the 18 treatment failures
at
Day 3:
56,Day
the28
estimated
success rate
for OSPHOS
Table
and Dayoverall
180 Treatment
Success
Rates at Day 180 is 65.4% (51/78).
Table 3: Day 28 and Day 180 Treatment Success Rates
Study Day
OSPHOS
Saline
Study Day
OSPHOS
Saline
28
67.4% (60/89)
20.7% (6/29)
28
67.4% (60/89)
20.7% (6/29)
180
65.4% (51/78)*
None evaluable
180
65.4% (51/78)*
None evaluable
* The 18 horses that were treatment failures on Day 56 were considered to remain treatment failures at Day 180. No Day 180 lameness
evaluation
was
performed
on
these
horses.
60
horses
(all
OSPHOS
treated
horses)
completed
the
Day
180
lameness
evaluation.
* The 18 horses that were treatment failures on Day 56 were considered to remain treatment failures at Day
180. No
Day 180 lameness
evaluation
was performed
on these
60 horses
(all the
OSPHOS
horses)
completed
Day 180
evaluation.
ANIMAL SAFETY:
Two studies
werehorses.
conducted
to assess
safety treated
of OSPHOS
in horses,
a sixthe
month
targetlameness
animal safety
(TAS) study
and a twoSAFETY:
phase study
evaluating
theconducted
safety of concurrent
usesafety
of theofrecommended
dose ofa six
OSPHOS
an animal
NSAID safety
and a (TAS)
single study
5X
ANIMAL
Two studies
were
to assess the
OSPHOS in horses,
monthwith
target
(9
mg/kg)
dose
of
OSPHOS.
and a two phase study evaluating the safety of concurrent use of the recommended dose of OSPHOS with an NSAID and a single 5X
(9
mg/kg)
dose Safety
of OSPHOS.
Target
Animal
Study: In the TAS study, OSPHOS was administered to 32 healthy adult horses at 0, 1.8, 3.6 and 5.4 mg/kg
(0, 1, 2,Animal
and 3X Safety
the recommended
dose)
28 days
for 6was
consecutive
months.
was
administered
Target
Study: In the
TASevery
study,
OSPHOS
administered
to OSPHOS
32 healthy
adult
horses atby
0, intramuscular
1.8, 3.6 and injection
5.4 mg/kg
with1,the
total3X
volume
divided evenly dose)
into atevery
least three
separate
injection sitesmonths.
with a maximum
of 15administered
mL per injection
site.
(0,
2, and
the recommended
28 days
for 6 consecutive
OSPHOS was
by intramuscular
injection
In
the
TAS
study,
the
most
common
post-treatment
observations
were
clinical
signs
related
to
abdominal
discomfort
(colic)
with the total volume divided evenly into at least three separate injection sites with a maximum of 15 mL per injection
site.and the central
nervous system. The incidence of colic was dose related. In the TAS study, colic was observed following 94% (45/48) of 3X treatment
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the
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were
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related
to
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discomfort
(colic)
and
the
central
administrations, 54% (26/48) of 2X treatment administrations, 4% (2/48) of 1X treatment administrations, and 8% (4/48) of 0X treatment
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system. 80%
The incidence
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related.
study,
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following
of 3X treatment
administrations.
(36/45) ofofthecolic
3X was
horses,
31%
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horses
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nonewas
of the
1X (0/2)
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(0/4) (45/48)
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hand
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54%
(26/48)
of
2X
treatment
administrations,
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(2/48)
of
1X
treatment
administrations,
and
8%
(4/48)
of
0X
treatment
walking to relieve clinical signs associated with colic. In the 3X group, clinical signs of colic often persisted after hand walking and horses
administrations.
80% (36/45)
the 3X
horses,
31%related
(8/26) of
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none ofshortly
the 1X (0/2)
0X (0/4) horses
required
hand
were often walked
more of
than
once.
Colic
clinical
signsandbegan
after and
administration
(ranging
from
walking
relieve post-treatment).
clinical signs associated
with
colic.treatment
In the 3Xgroup
group,
clinicalmedical
signs oftreatment
colic often
persisted
after
hand walking
andwithin
horses
1 to 227tominutes
No horses
in any
received
and
all horses
returned
to normal
were
often
walked more than once. Colic related clinical signs began shortly after administration (ranging from
5.5 hours
post-treatment.
1 to 227 minutes post-treatment). No horses in any treatment group received medical treatment and all horses returned to normal within
In the
TASpost-treatment.
study, post-treatment clinical signs also included yawning, flehmen, tongue rolling, head shaking and neck writhing. The signs
5.5
hours
were observed in 50% (4/8) of 0X, 100% (8/8) of 1X, 88% (7/8) of 2X, and 100% (8/8) of 3X horses. All horses returned to normal within
In
TASpost-treatment.
study, post-treatment clinical signs also included yawning, flehmen, tongue rolling, head shaking and neck writhing. The signs
5.5the
hours
were observed in 50% (4/8) of 0X, 100% (8/8) of 1X, 88% (7/8) of 2X, and 100% (8/8) of 3X horses. All horses returned to normal within
Table
4: Incidence
of Abnormal Clinical Signs in the TAS Study
5.5
hours
post-treatment.
Table 4: Incidence of Abnormal Clinical Signs in the TAS Study Number of Observations per Treatment Group
(N=48 treatment administrations per group)
Number of Observations per Treatment Group
2X per group)
3X
1X
0X
Clinical Sign
(N=48 treatment
administrations
Colic*Sign
Clinical

40X

21X

262X

453X

Colic
* walking
Colic requiring
hand

04

02

8 26

3645

Yawning
Colic requiring
hand walking

50

170

168

3036

Flehmen
Yawning

05

017

816

2 30

Tongue
rolling
Flehmen

10

100

88

10 2

Head shaking
Tongue
rolling

11

510

38

7 10

Neck
Headwrithing
shaking

01

05

03

67

Pawing
Neck
writhing

40

40

120

23 6

Agitation
Pawing

14

14

712

1023

Depression
Agitation
Muscle fasciculations/Trembling
Depression

01
00

21

57

02

15

2110
4 21

* Signs of colic
included
repeated lying down and rising, rolling, kicking
at the abdomen,
and/or other
4 typical
1
0 stretching of the abdomen
0
Muscle
fasciculations/Trembling
signs of abdominal discomfort.
*Injection
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colic
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lying
down
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rising,
rolling,
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at
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abdomen,
stretching
of
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abdomen
and/or
other
reactions were identified in three 0X, four 1X, two 2X, and one 3X horse. One 1X horse had injection site reactions on typical
two
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of abdominal
discomfort.
separate
treatment days.
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to 7 x 28
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and
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elevations
as
compared
to
the
0X
dose
group.
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within the reference
the exception
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(bone mineral concentration) and bone strength (mechanical testing of cortical bone) remained similar between all dose groups.
post-treatment
potassium concentrations up to 5.3 mg/dL (reference range 3-5 mg/dL). Decreases in chloride and increases in glucose,
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aminotransferase
observed
post-treatment.
End ofphenylbutazone
study evaluations
concluded
thatatbone
density
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dose
on phenylbutazone orally twice a day at a dose of 2.2 mg/kg on Days 4 to 6. In Phase II of the pilot study, after a 15 day washout, the same
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on phenylbutazone orally twice a day at a dose of 2.2 mg/kg on Days 4 to 6. In Phase II of the pilot study, after a 15 day washout, the same
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injection
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administered
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II. Phase II of the study. In Phase II, five out of six horses developed changes in attitude
associated with signs of agitation or nervousness including pawing, circling, and tail twitching within 6 minutes of dosing. Four of six
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horses also developed clinical signs including excessive yawning, flehmen, tongue rolling, head shaking, and head bobbing. All six horses
BUN
concentrations
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abdominal
including
full body
stretching,
down and
rising,
horses
also developed
clinicalAtsigns
including one
excessive
yawning, flehmen,
rolling, head
shaking,
and head
bobbing.
Allrequiring
six horses
and kicking
at the abdomen.
approximately
hour post-treatment,
one tongue
horse exhibited
agitation
and clinical
signs
of colic
developed
mild
to
moderate
muscle
fasciculations
between
2
and
30
minutes
post-treatment.
By
30
minutes
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six
horses also
developed
of discomfort
and possible
pain
including full
body stretching,
repetitive
lying
rising,
developed
temporary
gait signs
abnormalities
that included
mild abdominal
to moderate
hypermetria,
spasticity,
or mild ataxia.
Four
outdown
of sixand
horses
and
kickingmildly
at theelevated
abdomen.
Atconcentrations
approximatelyby
one
post-treatment,
exhibited
clinical signs
of colic
requiring
developed
BUN
48hour
hours
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