A randomized controlled trial of the efficacy
of autologous platelet therapy for the treatment
of osteoarthritis in dogs
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Objective—To determine efficacy of a single intra-articular injection of an autologous plate-
let concentrate for treatment of osteoarthritis in dogs.

Design—Randomized, controlled, 2-center clinical trial.
Animals—20 client-owned dogs with osteoarthritis involving a single joint.

Procedures—Dogs were randomly assigned to a treatment or control group. In all dogs, se-
verity of lameness and pain was scored by owners with the Hudson visual analog scale and
the University of Pennsylvania Canine Brief Pain Inventory, respectively, and peak vertical
force (PVF) was determined with a force platform. Dogs in the treatment group were then
sedated, and a blood sample (55 mL) was obtained. Platelets were recovered by means
of a point-of-use filter and injected intra-articularly within 30 minutes. Control dogs were
sedated and given an intra-articular injection of saline (0.9% NaCl) solution. Assessments
were repeated 12 weeks after injection of platelets or saline solution.

Results—Dogs weighed between 18.3 and 63.9 kg (40.3 and 140.6 Ib) and ranged from
1.5 to 8 years old. For control dogs, lameness scores, pain scores, and PVF at week 12
were not significantly different from pretreatment values. In contrast, for dogs that received
platelet injections, lameness scores (65% decrease in median score), pain scores (63% de-
crease in median score), and PVF (12% increase in mean PVF) were significantly improved
after 12 weeks, compared with pretreatment values.

Conclusions and Clinical Relevance—Results suggested that a single intra-articular injec-
tion of autologous platelets resulted in significant improvements at 12 weeks in dogs with

osteoarthritis involving a single joint. (J Am Vet Med Assoc 2013;243:1291-1297)

Lameness secondary to osteoarthritis is one of the most
common clinical problems in dogs, with the stifle
and elbow joints most commonly affected.! Although es-
timates of the prevalence of osteoarthritis in dogs vary,>**
the need for better treatments is indisputable.
Intra-articular injection of autologous platelets holds
promise as a potential treatment for osteoarthritis in
dogs. Growth factors present in platelets reportedly can
enhance regenerative processes in osteoarthritic joints,*
elaboration of growth factors (including platelet-
derived growth factors, vascular endothelial growth
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ABBREVIATIONS

CBPI Canine Brief Pain Inventory
HVAS Hudson visual analog scale
PVF Peak vertical force

factor, transforming growth factor-, basic fibroblast
growth factor, and platelet factor-4) from the o gran-
ules of platelets can directly promote healing,”® and
growth factors may recruit stem cells to the site of
application, facilitating tissue repair.” Additionally,
intra-articular administration of autologous plate-
let concentrates derived from whole blood has been
reported to be efficacious in human patients with
osteoarthritis, as judged by subjective rating scale
measurements.'!!

The purpose of the study reported here was to de-
termine the efficacy of a single intra-articular injection
of an autologous platelet concentrate for the treatment
of osteoarthritis in dogs. Specifically, we wanted to de-
termine whether there would be significant changes in
severity of lameness or pain (as determined with the
HVAS and University of Pennsylvania CBPI, respective-
ly) or weight bearing (as determined by measurement
of PVF) 12 weeks after a single intra-articular injection
of autologous platelet concentrate in dogs with osteoar-
thritis involving a single joint.
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Materials and Methods

Study design—The study was conducted as a ran-
domized, controlled, 2-center clinical trial. The study
design followed published guidelines'*"® and was ap-
proved by the Institutional Animal Care and Use Com-
mittees of the Western University of Health Sciences
and The Ohio State University. All dogs used in the
study were client owned, and all owners signed a con-
sent form prior to study enrollment.

Inclusion criteria—Twenty client-owned dogs exam-
ined at the Western University of Health Sciences (n = 10)
or The Ohio State University (10) because of osteoarthritis
involving a single joint were enrolled in the study. Dogs
were eligible for inclusion in the study if they were oth-
erwise healthy, weighed > 11 kg (24.2 1b), were between
1.5 and 10 years of age, had clinical evidence of unilat-
eral lameness with the cause localized to a single joint,
did not have any palpable laxity of that joint when
examined with the dog awake, and had radiographic
evidence of osteoarthritis involving the joint (ie, ra-
diographic evidence of osteophytes and an irregular or
narrowed joint space without complete loss of the joint
space). In addition, dogs were enrolled in the study
only if they had not had any surgical interventions in-
volving the affected joint in the preceding 6 months,
had not received any injections of polysulfated glycos-
aminoglycans in the preceding 4 months, and had not
received any intra-articular or systemic injections of
glucocorticoids in the preceding 1 month. Dogs that
were being treated with NSAIDs PO were eligible for
enrollment in the study, provided that oral administra-
tion of NSAIDs was discontinued at least 1 week prior
to study enrollment and for the duration of the study. In
addition, owners were asked to not give their dogs any
nutritional supplements (eg, glucosamine, chondroitin
sulfate, and omega-3 fatty acids) for the duration of the
study.

Study protocol—At the time of study enrollment
(week 0), dogs were randomly assigned to a treatment
or control group with the aid of a random number
table. Radiographs of the affected joint were obtained,
and scores for lameness severity and pain severity were
assigned by owners of the participating dogs with the
HVAS'" and the University of Pennsylvania CBPI,'>-'7»
respectively. In addition, for dogs evaluated at The Ohio
State University, force platform analysis was performed
to measure PVE

After these initial evaluations were completed, dogs
in the treatment group were sedated with dexmedeto-
midine (4 pg/kg [1.8 pg/lb], IM) and a blood sample
was obtained. Platelets were recovered by means of a
point-of-use filter and injected intra-articularly within
30 minutes. Control dogs were sedated and given an
intra-articular injection of saline (0.9% NaCl) solution.
Assessments were repeated 12 weeks after injection of
platelets or saline solution. Group assignment was then
unmasked, and owners of dogs that had received saline
solution were given the option of having their dogs re-
ceive an injection of autologous platelets.

The study was conducted in a blinded manner.
Owners and attending veterinarians were unaware of
group allocation until after lameness and pain scores

were assigned by the owners at week 12, and veterinar-
ians who performed the intra-articular injections were
not involved in patient assessments. Radiographs were
collected and scored at the conclusion of the study by
a single board-certified radiologist (GJ) who was un-
aware of group allocation. Force plate analyses were
performed by staff at The Ohio State University who
were unaware of the study protocol or group allocation.

Preparation and administration of autologous
platelets—Autologous platelet concentrates were pre-
pared with a commercially available, point-of-use, plate-
let filtration system® in accordance with the manufactur-
er’s directions. In brief, after dogs were sedated, a jugular
vein blood sample (55 mL) was collected and mixed
with 5 mL of acid-citrate-dextrose-A anticoagulant.
Clamps isolating the platelet filter from the top and bot-
tom blood collection bags of the filtration system were
closed, 9 mL of injection-grade sterile water was added
to the top blood collection bag, and the anticoagulated
blood sample was then slowly injected into the top bag.
Contents of the top bag were thoroughly mixed by in-
verting the bag during addition of the blood sample and
by rocking the bag at least 10 times after addition of the
blood sample was completed. The clamps isolating the
platelet filter from the top and bottom blood collection
bags were then opened, and blood was allowed to flow
by gravity alone from the top bag through the filter and
into the bottom bag, causing the platelets and leukocytes
to be selectively sequestered on the surface of the filter.
The clamps were then closed, and platelets were recov-
ered by discarding the top and bottom blood collection
bags and flushing hypertonic saline (2% NaCl) solution
(8 mL) into the bottom port, through the filter, and into
an empty syringe attached to the top port. Aseptic tech-
nique was used for all steps that involved preparing the
platelet concentrates; processing of each blood sample to
obtain a platelet concentrate required 5 to 15 minutes.

For administration of the platelet concentrate,
arthrocentesis was performed and synovial fluid was
withdrawn to confirm the needle was positioned within
the joint space. With the needle maintained in place,
the syringe used to aspirate synovial fluid from the joint
was then removed and replaced with the syringe con-
taining the platelet concentrate. Platelet concentrate
was injected until sufficient resistance to push back the
syringe plunger was reached.

Administration of saline solution—Dogs in the
control group were sedated, and arthrocentesis was per-
formed as described for dogs in the treatment group.
Synovial fluid was withdrawn to confirm the needle
was positioned within the joint space, and the syringe
used to aspirate synovial fluid from the joint was then
removed and replaced with a syringe containing saline
solution. Saline solution was injected until sufficient re-
sistance to push back the syringe plunger was reached.

Analysis of platelet concentrates—Following prep-
aration of each platelet concentrate, a sample (0.5 mL)
of the concentrate was added to a tube containing EDTA
and submitted, along with a blood sample (1 mL) from
the dog, for determination of Hct, platelet count, and
WBC count. All blood samples were sent to 1 of 2 inde-
pendent contract laboratories for processing.®¢
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Radiographic evaluation—Radiographs of the affect-
ed joints obtained at weeks 0 and 12 were examined by a
board-certified radiologist (GJ) blinded to treatment group
assignment, who assigned scores for severity of osteoarthrit-
ic changes on the basis of a standardized system.'3!* Briefly,
joints were assessed for evidence of increased synovial fluid
volume displacing the infrapatellar fat pad cranially (stifle
joints only), periarticular osteophyte formation along the
sites of synovial attachment, enthesiophyte formation at
points of insertion of tendons or ligaments, narrowing of
the joint space, subchondral bone sclerosis, remodeling of
the subchondral bone, mineralization of intra-articular and
periarticular soft tissues, and subchondral cysts. Osteoar-
thritis was then scored as mild (1), moderate (2), moderate
to severe (2 to 3), or severe (3).

Assessment of lameness and pain—At weeks 0 and
12, scores for severity of lameness and pain were assigned
by owners of the participating dogs using the HVAS" and
CBPL> " respectively. Because the standard CBPI uses
lower numbers to represent less severe pain (0 = no pain;
10 = worst pain), whereas the standard HVAS uses higher
numbers to represent less severe lameness, we elected to
change the HVAS questionnaire by inverting the scale, so
that O represented no lameness and 10 represented non—
weight-bearing lameness, to make it less confusing for
owners to complete both questionnaires at the same time.

Measurement of PVF—For dogs evaluated at The
Ohio State University, force platform analysis was per-
formed at weeks 0 and 12 with a computer-assisted kinetic
analysis system." The system included a 2 X 1-foot force
plate mounted in a 1 X 5-m runway. The force plate and
runway surface were covered with a mat to prevent dogs
from slipping and to avoid recognition of the plate. Dogs
were led over the force plate at a trot until 5 valid repeti-
tions were recorded for the osteoarthritic limb, where a val-
id measurement was defined as passage by the dog over the
force plate during which the paw of the limb of interest fully
contacted the surface of the plate and the gait velocity was
within the range of 1.3 to 2.1 m/s. Before data collection,
all dogs were allowed to warmup by walking and trotting
them 5 to 10 times through the examination runway to ac-
custom the dog to the environment and ensure that the dog
would trot calmly along the runway at a constant speed.
Gait velocity was measured by means of 2 photoelectric
switches that were connected to the computer analysis sys-
tem. Force-versus-time curves generated by the computer
analysis system were used to compute PVF; values for PVF
were expressed as a percentage of body weight.

Data analysis—Data were assessed for normality with
the Shapiro-Wilk test, and parametric (repeated-measures
ANOVA for analysis of PVF at weeks 0 and 12 and paired
t tests for comparison of platelet count, WBC count, and
Hct in blood vs platelet concentrates) and nonparametric
(Wilcoxon matched pairs test for analysis of owner-assigned
HVAS and CBPI scores at weeks 0 and 12) methods of data
analysis were used. For HVAS score, CBPI score, and PVE,
the percentage change before (week 0) versus after (week
12) treatment was calculated for each group.

For the 10 dogs evaluated at The Ohio State Univer-
sity, repeated-measures ANOVA with factors for treatment
(platelet concentrate vs saline solution), time (week O vs
week 12), and repetition number (1 through 5) was used to

analyze PVF data. Repetition number was not a significant
factor in the analysis. For the significant factor of treatment
within time, posttest comparisons were performed with a
mixed procedures statistical model for continuous outcome
variables. Variables were considered nested within dog,
with dog treated as a random variable and the distribution
of data assessed by use of a subset of normality:.

For each individual dog, the mean, median, and range
of gait velocities for the 5 valid measurements obtained at
weeks 0 and 12 were calculated and analyzed by means of
repeated-measures ANOVA. For all dogs, gait velocity at
week 0 was compared with gait velocity at week 12, and at
weeks 0 and 12, mean gait velocity for dogs that received
the platelet concentrate was compared with mean gait ve-
locity for dogs that received saline solution.

All analyses were performed with standard softwares";
values of P < 0.05 were considered significant.

Results

Patients—The 20 dogs used in the study included
2 Rottweilers, 8 retrievers, and 10 other dogs represent-
ing a variety of medium to large breeds. Body weight
ranged from 18.3 to 63.9 kg (40.3 to 140.6 lb; mean,
38.7 kg [85.1 1b]), and age ranged from 1 to 8 years
(mean, 4.3 years).

Affected joints included the stifle joint (n = 13), elbow
joint (5), tarsal joint (1), and shoulder joint (1). Thirteen
dogs had a left forelimb or hind limb joint affected, and 7
had a right forelimb or hind limb joint affected.

No adverse effects associated with injection of plate-
let concentrate or saline solution were reported. One of
the control dogs with stifle joint osteoarthritis evalu-
ated at the Western University of Health Sciences was
removed from the study at week 4 because of an acute
onset of non-weight-bearing lameness and palpable
joint laxity presumed to be attributable to progression
of cranial cruciate ligament disease warranting surgical
management. This was considered to be unassociated
with injection of saline solution 4 weeks earlier.

Owners of the remaining 9 control dogs that complet-
ed the study were offered the chance to have their dogs re-
ceive an injection of autologous platelets, and all accepted.

Radiographic osteoarthritis scores—At week 0, 9
dogs had mild osteoarthritis (radiographic grade 1), 2
had moderate osteoarthritis (radiographic grade 2), 6 had
moderate to severe osteoarthritis (radiographic grade 2
to 3), and 3 had severe osteoarthritis (radiographic grade
3). For all dogs, radiographic scores assigned at week 12
were the same as the scores assigned at week 0.

Platelet count, WBC count, and Hct—Fourteen
paired blood and platelet concentrate samples were submit-
ted for determination of platelet count, WBC count, and
Hct (10 paired samples obtained from treatment group dogs
and an additional 4 paired samples obtained from control
group dogs that received injections of autologous platelets
after the conclusion of the study). Platelet count for the
platelet concentrates (mean + SD, 739,000 + 365,000 plate-
lets/uL) was significantly (P < 0.001) higher than platelet
count for the blood samples (240,000 + 82,000 platelets/
uL), representing a 3.0-fold (SD, 1.1) increase in platelet
count. Similarly, WBC count for the platelet concentrates
(15,100 + 7,800 WBCs/UL) was significantly (P < 0.001)
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higher than WBC count for the blood samples (7,900 +
2,000 WBCs/uL), representing a 1.8-fold (SD, 0.6) increase
in WBC count. In contrast, Het for the platelet concentrates
(27.1 £ 7.0%) was significantly (P < 0.001) lower than Hect
for the blood samples (45.2 + 5.6%).

Owner-assigned lameness and pain scores—For
the control dogs (n = 9), HVAS scores assigned at week

12 (median, 3.5; interquartile [25th to 75th percentile]
range, 1.8 to 5.5) were not significantly (P = 0.932)
different from scores assigned at week 0 (median, 3.0;
interquartile range, 2.0 to 5.5; Figure 1). In contrast,
for dogs that received the platelet concentrate (n = 10),
HVAS scores assigned at week 12 (median, 2.3; inter-
quartile range, 1.0 to 3.0) were significantly (P = 0.009)
improved, compared with scores assigned at week 0

(median, 5.0; interquartile range, 2.8 to
5.6), representing a 55% improvement

1 — — - — — in median score.

107 [saline; n = 9| 1 [c-PET.n=10] 107 [saline; n =9] 1 [c-PET n=10] Similarly, CBPI scores assigned at
i 1 p=09322 ::::: P =0.0086 91 p=07247 n'::ir: P=0.0142 week 12 for the control dogs (n = 9; me-
@ 8- 8- dian, 3.0; interquartile range, 2.0 to 6.0)
S ;. 3 7. T were not significantly (P = 0.725) differ-
> T S ent from scores assigned at week 0 (me-
@ 61 T o 6 dian, 3.0; interquartile range, 2.5 to 5.8),
S 51 .ﬁ 5- whereas for dogs that received the plate-
£ . 2, let concentrate (n = 10), scores assigned
s o at week 12 (median, 1.8; interquartile
“q:’ 3 . % 3 range, 1.0 to 3.0) were significantly (P =
Z 2 less l 2| L less l 0.014) improved, compared with scores

" J_ lame ¥ pain assigned at week 0 (median, 3.8; inter-
l i quartile range, 2.4 to 7.0), representing a

0 N T 0 TR 5 53% improvement in median score.
When component scores used to cal-

A Time (wk) B Time (wk) culate owner-assigned HVAS and CBPI

scores were examined, scores for all com-

Figure 1—Box-and-whisker plots of ownerassigned scores for severity of lameness
(A; HVAS scores) and pain (B; University of Pennsylvania CBPI scores) for 19 dogs p.ongnts of the ,HVAS and CBPI were not
with osteoarthritis involving a single joint that received a single injection of autolo- significantly different between week 0
gous platelets (C-PET, n = 10) or saline (0.9% NaCl) solution (saline; 9). Scores were and week 12 for control dogs (Table 1).
assigned immediately prior to treatment (wk 0) and again 12 weeks later (wk 12). For ; _
each box plot, the box represents the interquartile (25th to 75th percentile) range, the For dogs that received the platelet con
horizontal line represents the median, and the whiskers represent the 10th to 90th centrate, scores for all components of the
percentiles. HVAS except activity, playfulness, exer-

Table T—Owner-assigned scores for components of the HVAS and University of Pennsylvania CBPI in
a study involving 19 dogs with osteoarthritis involving a single joint that received a single injection of
autologous platelets (platelet therapy; n = 10) or saline (0.9% NaCl) solution (9); scores were assigned
immediately prior to treatment (week 0) and again 12 weeks later (week 12).

Saline solution Platelet therapy
Variable Week 0 Week 12 Pvalue Week 0 Week12  Pvalue
HVAS
Overall 3(2-4) 3.5(3-5) 0.798 3.5(2-5.75) 1(1-3) 0.020
Mood 2(1-4) 2(1-3.25) 0.890 2(1-3.75) 1(1-2) 0.057
Attitude 2(1-4) 1.5(1-3.25) 1.000 2(1-3) 1(1-2) 0.053
Comfort 2(2-5) 2.5(1-3.25) 0.832 3(2.25-45)  2(1-2.75)  0.034
Activity 9(8-9) 8 (5-9) 0.170 3(1.75-5) 3(2-3) 0.850
Playfulness 2(1-3) 2(1-5) 0.443 3(1-3.25) 2(2-3) 1.000
Exercise 3(3-4) 3(3-4) 0.498 5 (3-6) 4(3-5) 0.892
Arising stiff 7(5-8) 6.5 (5-8) 1.000 8 (5-8) 4 (2-5) 0.036
Bedding stiff 7(5-8) 6 (5-8) 0.598 5 (4-7) 3(2-3) 0.023
Walking comfort 8 (5-8) 6 (3-9) 0.622 7(5-9) 4(2-5) 0.114
Turning comfort 4(2-5) 5(1-6) 0.932 5(3-6) 2(1-3) 0.034
CBPI
Worst pain 7(4-8) 4(3-8) 0.551 5.5(3.5-7) 2.5(1.25-4)  0.009
Least pain 2(2-3) 2(1-4) 0.784 2.5(1.25-4) 1(1-2.75) 0.034
Typical pain 4(3-6) 3(2-6) 0.410 4(2-17) 2(1-3) 0.014
Pain now 2.5(2-4.5) 3(2-5) 0.667 3(2-7) 1.5(1-2) 0.035
General activity 3(2-3) 3(2-4) 0.824 5 (2-6) 2(1-3) 0.029
Enjoys life 3(2-3) 2(1-3) 0.105 4 (2-6) 2(1-2) 0.042
Can rise 6 (3-7) 5 (3-6) 0.280 8 (4-8) 3(2-3) 0.014
Can walk 3(3-4) 3(2-4) 0.951 3(3-7) 2(1-3) 0.058
Can run 4 (3-5) 3(2-5) 0.798 4(3-8) 3(2-3) 0.022
Can climb 2(2-8) 4(2-7) 0.930 3(3-8) 3(1-3) 0.058
Data are given as median (interquartile range). For all components of both scoring systems, possible
scores range from 1to 10, with lower scores indicating less lameness or pain.
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cise, and walking comfort and for all components of the
CBPI were significantly different between week 0 and
week 12.

PVF—For the control dogs (n =5), PVF (expressed
as a percentage of body weight) at week 12 (mean + SE,
70.55 + 5.72%) was not significantly (P = 0.694) differ-
ent from PVF at week 0 (69.04 + 5.27%). In contrast,
for the dogs that received the platelet concentrate (n =
5), PVF at week 12 (71.69 + 4.15%) was significantly
(P = 0.012) improved, compared with PVF at week 0
(64.13 + 4.08%), representing a 12% increase in mean
PVE Mean change in PVF (ie, week 12 value minus
week 0 value) was not significantly (P = 0.508) differ-
ent from 0 (mean + SE, —-2.0 + 2.7%) for the control
dogs, but was significantly (P = 0.019) different from
0 for dogs that received the platelet concentrate (17.3
+6.0%).

For all dogs, gait velocity ranged from 1.4 to 1.8
m/s (overall mean, 1.7 m/s), and gait velocity was not
significantly (P = 0.57) different between control dogs
and dogs that received the platelet concentrate. Mean
absolute difference in gait velocity between week 0 and
week 12 was 0.08 m/s (median, 0.08 m/s; range, 0.01
to 0.18 m/s). For both groups, gait velocity at week 0
was not significantly (P = 0.33 for control dogs and 0.59
for dogs that received the platelet concentrate) different
from gait velocity at week 12.

The 5 control dogs evaluated at The Ohio State
University that received an injection of autologous
platelets at the end of the study all underwent force
plate analysis immediately prior to injection of platelets
and again 12 weeks later. In these dogs, mean + SE PVF
increased from 70.55 + 6.80% immediately prior to the
platelet injection to 79.65 + 1.74% 12 weeks later.

Discussion

Results of the present study suggested that in dogs
with osteoarthritis involving a single joint, administra-
tion of a single intra-articular injection of autologous
platelets resulted in significant improvements 12 weeks
later, as determined by subjective (ie, owner-assigned
scores for severity of pain and lameness) and objec-
tive (ie, PVF) measures. To our knowledge, the present
study is the first to show subjectively and objectively
that intra-articular platelet therapy can relieve pain in
osteoarthritic dogs for up to 3 months, and our data
support the use of platelet therapy as an alternative
treatment option.

Options for the treatment of osteoarthritis in dogs
range considerably,*® with authors of a relatively recent
systematic review?' concluding that for many of the
more widely accepted alternatives, there is adequate ev-
idence of efficacy, but that many studies fail to provide
sufficient data to draw definite conclusions. Although
studies continue to emerge in support of various treat-
ment options such as weight control,” NSAIDs,* and
nutraceuticals,* there appears to be few, short of joint
replacement surgery, that can offer a cure. The present
study was designed to overcome some of the limita-
tions of other work by including an objective measure
of lameness severity, PVE, which is a measure of weight
bearing, as well as the more popular and easily ap-

plied subjective measures of lameness (HVAS) and pain
(CBPI) severity, which reflect an observer’s opinion,
over time, of the dog’s behavior.

Assessing the severity of lameness and pain asso-
ciated with osteoarthritis is more challenging with ca-
nine patients than with human patients. The HVAS and
CBPI have been evaluated in previous studies'*'72>26b
and are accepted subjective methods of assessing pain
and lameness. Results of the present study suggested
that some questions may be more revealing than others
in assessing the effects of specific treatments. On the
whole, however, the results indicated that clinical ef-
ficacy of platelet therapy should be evident to dog own-
ers through observation of behavioral changes alone.

Force plate analysis is an established objective meth-
od to characterize gait kinetics in healthy** and lame
dogs®and to evaluate response to surgery’' or drug treat-
ment” in lame dogs. Although methods for evaluating
gait kinetics continue to evolve,* we elected to focus on
the most often cited response measure, PVE*** In the
present study, PVF was significantly increased at week
12 in dogs that received autologous platelets, and the
magnitude of effect (12%) was comparable to that seen
in studies® of the efficacy of NSAIDs. Because PVF is
dependent on gait velocity, with faster gait velocity asso-
ciated with higher PVE, we examined our data to ensure
that the increase in PVF seen at week 12 for dogs that
received autologous platelets was not simply a result of a
difference in gait velocity. For both groups of dogs in the
present study, there was no significant difference in gait
velocity between week 0 and week 12, and gait veloc-
ity was not significantly different between control dogs
and dogs that received autologous platelets. Although
dogs in the present study ranged widely with regard to
body weight, breed, age, and limb affected, gait veloc-
ity during force plate analysis ranged from only 1.4 to
1.8 m/s. In addition, the absolute difference in velocity
between week 0 and week 12 ranged from 0.01 to 0.18
m/s (mean, 0.08 m/s), which complies with the current
recommendation that the variation in gait velocity be
< 0.2 m/s when comparing multiple measurements of gait
kinetics.*® These findings suggest that differences in gait
velocity alone cannot account for the significant increase
in PVF seen in dogs that received autologous platelets.

In the present study, we elected to collect data on 5
valid repetitions each time gait analysis was performed.
In a previous study®” involving horses with experimen-
tally induced forelimb synovitis, we found that order of
repetition had a significant effect on PVE with horses
becoming less lame after 5 repetitions. For this reason,
we elected to provide dogs a warmup period prior to
gait analysis and collected data for 5 repetitions. In our
analysis, we found that the order of the 5 repetitions
did not have a significant effect on PVE Even though
gait analyses were performed by individuals who were
blinded to treatment group allocation, we elected to
exclude data collected from control dogs that subse-
quently received platelet therapy. Nevertheless, in these
5 dogs, we did see an increase in mean PVF 12 weeks
after platelet injection, further supporting the benefit of
platelet therapy in dogs with osteoarthritis.

The composition of the various platelet-rich prod-
ucts that are currently available is a subject of consider-
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able research.” Four general types of such products are
possible (leukocyte rich or poor and fibrin present or
absent), and each may have more value in certain appli-
cations. For example, the presence of leukocytes could
lead to deleterious effects, including inflammation,*® in
certain applications and to beneficial effects, such as in-
fection-fighting capacity, in others.* In a study* of rab-
bits, a WBC-rich platelet product elicited inflammation
that was short-lived and did not alter the therapeutic ef-
fect of the platelet preparation 14 days after treatment.
Also, topical use of a platelet gel containing leukocytes
has been shown to reduce the severity of mediastini-
tis in human patients undergoing open heart surgery.*
The platelet concentrate in the present study would be
classified as a WBC-enriched platelet product.

The platelet concentrates in the present study had
amean 3-fold increase in platelet count, compared with
count for blood, and a mean 1.8-fold increase in WBC
count. No adverse effects were reported, suggesting
that inflammation that might have occurred as a result
of the WBCs was not sufficient to have a clinical effect.
Although the sample size was too small to determine
whether WBCs in the platelet concentrates offered any
measure of protection against iatrogenic joint infection,
none of the joints in the present study became infected.

The specific mechanism of action of the platelet
concentrate used in the present study is unknown.
Platelet therapy may operate through direct delivery
of platelet-derived growth factors, but these growth
factors can also serve as chemoattractants for stem
cells.?* Also, both growth factors and recruited cells
may mediate local cell replication and differentiation
and the release of additional growth factors.”

Minimally invasive methods for the treatment of
osteoarthritis in dogs are appealing to both veterinar-
ians and pet owners, particularly compared with surgi-
cal alternatives such as joint replacement. Subjectively,
the filter-based device used to obtain the platelet con-
centrate in the present study was easy to use, and the
entire procedure, from initial sedation to completion
of the intra-articular injection, took about 30 minutes.
Although the present study found significant effects at
12 weeks after treatment, further studies are needed to
determine the optimal dose and the duration of effect.

a.  Lefebvre S, Associate Medical Advisor, Research, Banfield Ap-
plied Research and Knowledge (BARK) Team, Portland, Ore:
Personal communication, 2012.

b.  Walton MB, Cowderoy E, Lascelles D, et al. Canine osteoar-
thritis: validation of the owner-administered clinical outcomes
measurement tools LOAD, CBPI and HCPI (abstr), in Proceed-
ings. 39th Annu Meet Vet Orthop Soc 2012;45.

c.  C-PET, Canine-Platelet Enhancement Therapy, Pall Corp, Port

Washington, NY.

Antech Inc, Rancho Cordova, Calif.

Antech Inc, Medina, Ohio.

Force plate and computer analysis system, Kistler Instrument

Corp, Amherst, NY.

g.  Prism, version 5, GraphPad Inc, San Diego, Calif.

h.  SAS, version 9.2, SAS Institute Inc, Cary, NC.
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Correction: Comparison of lateral fabellar suture and tibial plateau leveling osteotomy
techniques for treatment of dogs with cranial cruciate ligament disease

In the report, “Comparison of lateral fabellar suture and tibial plateau leveling osteotomy
techniques for treatment of dogs with cranial cruciate ligament disease,” (J Am Vet Med
Assoc 2013;243:675-680), the following 2 sentences in the Results section are incorrect:

Six months after surgery, PVF values at a trot were not significantly (P = 0.06) different
between groups. The percentage differences in mean PVF values between groups were
5% at a walk and 8% at trot at 6 months and 6% at a walk and 11% at a trot at 12 months
(P < 0.05; Figures 1 and 2).

The sentences should have read as follows:

Six months after surgery, PVF values at a trot were significantly different between groups,
but PVF values at a walk were not significantly (P = 0.06) different between groups at that
time. The percentage differences in mean PVF values between groups were 5% at a walk
and 8% at a trot at 6 months and 6% at a walk and 11% at a trot at 12 months (Figures
1 and 2).
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