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CANINE OSTEOSARCOMA

AV

Canine osteosarcoma
V' Most prevalent, accounting for 85% of
primary bone tumors in dogs

V Affecting 30-40,000 dogs/year in
Europe and United-States

V' Mainly diagnosed in large and giant
breeds

V' Predominantly affected site: long bones
(77% of the cases)
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CEMENTOPLASTY - INTRODUCTION NV

V Cementoplasty is a surgical procedure consisting in the injection of bone cement into a
bone (i.e., osteolytic lesions)

V First described in human in 1984 in vertebroplasty
V Bone filling now widely used to treat bone cysts, bone tumors or vertebral metastases
V Mostly performed with PMMA cement

V Objectives: bone consolidation, analgesia and prevention of pathological fractures
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PERCUTANEOUS CEMENTOPLASTY - A PALLIATIVE TREATMENT IN AV
VETERINARY MEDICINE?

V First assessment of cementoplasty in dog in
early 2000’s

V Scarce literature on clinical benefits of bone
substitutes (other than PMMA)

V Reported clinical benefits of PMMA limited
and associated with severe complications
(Bottcher et al., 2009)

V' Data on cementoplasty usually assessed in
multimodal approach (e.g., combined with

radiotherapy, chemotherapy, microwave

ablation)

Image adapted from Bottcher, P. et al. 2009

Béttcher et al, 2009 Percutaneous cementoplasty in the palliative, multimodal treatment of primary bone tumors of the distal aspect of the radius in four dogs,



CLINICAL STUDY - OBJECTIVES ya\"4

V Assess bone cementoplasty with an injectable, self-setting calcium-phosphate
cement (BIOCERA-VET® OSTEOSARCOMA) in dogs with appendicular
osteosarcoma

V Collect clinical/efficacy and safety data for the calcium-phosphate cement alone,

without concomitant therapeutic treatments (bisphosphonates, chemotherapy;,...)

V Expected effects:

* Clinical benefits: pain relief, limb function preservation, improved Quality of
Life (QoL)

* Reduction of pathological fracture

Is BIOCERA-VET OSTEOSARCOMA a suitable cement for cementoplasty as

palliative treatment?




MATERIAL AND METHODS AV
Clinical study design

Indication Dog with appendicular osteosarcoma

Design Prospective, non-controlled, non-randomized, clinical trial

Study site Multicentric - 6 sites in France

Treatment Cementoplasty with cement - BIOCERA-VET® OSTEOSARCOMA

Study follow-up 1,2 and 6 months

> No chronic pain or long-term analgesic intake
Inclusion > With radiographic signs consistent with appendicular osteosarcoma
criteria > No radiographic signs of pulmonary metastasis
> No other treatment than cementoplasty: no radiotherapy and no chemotherapy

VISIT #3 VISIT #4 VISIT #5
Followup gad Followup gea Followup
1 MONTH 2 MONTHS 6 MONTHS

visiT#1 |l VISIT #2

Screening Treatment




MATERIAL AND METHODS - CALCIUM PHOSPHATE CEMENT AV

BIOCERA »VET

Ortho-phosphate salts

BIOCERA-VET composition

Phosphate solution

a - Tricalcium phosphate

Synthetic injectable self-hardening
calcium-phosphate (a-TCP) bone

Calcium-deficient apatite (CDA) crystals
chemically close to natural components
of bone

Mechanical strength
> 20 MPa




MATERIAL AND METHODS - SURGICAL PROCEDURE NV

V Surgical procedure Q

> Minimally invasive with a small skin incision . Median volume injected of 10 ml [4 ; 15]
> Surgical scraping > Satisfactory bone filling with rare leakage
> Radio-guided injection (7G cannula)

> No vascular complications reported
> Soft bandage

Pictures by courtesy of Pr. Olivier Gauthier



MATERIAL AND METHODS - FOLLOW UP & CLINICAL OUTCOMES AV

> Radiographs - longitudinal course

NI

« Affected limb (+ chest)
> Orthopedics examination
* Owner evaluation: PAIN VAS & CBPI (PIS/PSS & QoL)
Vet evaluation : NRS at 4 components*™ & 4AVet score
> Safety assessment

* Incidence of complications & pathological fractures

@ Outcome measurements

- % of dog with = 50% improvement for owner evaluation
- % of dog with > 10% improvement for vet evaluation
- Relative improvement (%) as compared to baseline (all parameters)

Statistical analysis performed at 1 month on all parameters by using a non-parametric

statistical test (Wilcoxon test) with significance at p<0.05

*Lameness, Weight bearing, Easy to lift the controlateral limb & pain; score 1-5



RESULTS - DEMOGRAPHICS

AV

Breeds - Large and Giant breeds

Gender
represented

n 12 (79-5 &) n
Akita Inu
. Great Dane
Weight 43.71 + 14.89 [30.00 ; 75.00] Labrador retriever
(kg, mean+SD) Newfoundland
German Shepherd

White Swiss Shepherd Dog
Dogue de Bordeaux
Bullmastiff

Pyrenean Mountain Dog
0ld English Sheepdog

Golden retriever

Proximal humerus
Distal radius

Proximal tibia
Metacarpal

Distal radius/ulna
Mid radius
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RESULTS - DEMOGRAPHICS ya\"4

Discontinuation is mainly related to a worsening of the pathology since concomitant

treatments were not allowed during the entire duration of the study

1-month FU 2-month FU 6-month FU
n=9 - n=6 - n=2

Discontinued trial (n=10)

Euthanasia (n=5)
Death (n=1)
Chemotherapy (n=1)
Radiotherapy (n=2)
Pathological fracture (n=1)




RESULTS - OWNER EVALUATION

AV

% of dogs with > 50% score reduction

% of dogs with > 50% score reduction

vs score at inclusion

vs score at inclusion
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% of dogs with an improvement
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2

67% & 78% of dogs improved by =
50% at 1 month for pain VAS and
QoL, respectively

v" % responder maintained at 2 and

6 months




RESULTS - OWNER EVALUATION NV
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RESULTS - VET EVALUATION NV
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NRS score at 1-2 months and 6 months,

respectively




RESULTS - COMPLICATIONS

AV

Q

COMPLICATIONS
v Complication rate = 25% (3/12)
3 complications were reported:

» surgical site infection,

* swelling at surgical site,

» pathological fracture.

No vascular complication reported

v Pathological fracture rate = 8% (1/12)




RESULTS - X-RAY & ORTHOPEDIC LONGITUDINAL COURSE AV

Newfoundland - male - 70 kg - 3 Years old

Osteosarcoma located at proximal tibia - 12 ml cement injected

Pre-surgery Immediate post- 1-month FU 2-month FU 6-month FU
surgery
VAS 50 - 40 80 20
QoL Very Good - Very Good Good Excellent

4AVet 8 - 4 3 6




RESULTS - X-RAY & ORTHOPEDIC LONGITUDINAL COURSE AV

Dogue de Bordeaux- male - 47 kg - 5 Years and 7 months old

||

Ostesarcoma located at proximal humerus - 13 ml cement injected

\[o]8 \[o] 8
applicable - applicable

Start of
radiotherapy

Pre-surgery Immediate post- 1-month FU 2-month FU 6-month FU
surgery
VAS 30 - 0
QoL Fair - Very Good

4AVet 4 - 1




CONCLUSION AV

In this study, BIOCERA-VET, an injectable self-setting calcium-phosphate
cement, showed promising results as palliative option in the management of

canine osteosarcoma:
v’ Statistically significant reduction pain
v’ Statistically significant improvement of the Quality of Life
v" Low complication rate as compared to PMMA reported in literature

v" Low pathological fracture risk
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