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Abstract

Background: Vincristine might increase circulating platelet numbers but the func-

tional capacity of these newly released platelets is unknown.

Objective: To evaluate and compare the functionality of mature and immature (retic-

ulated) platelets after a single intravenous dose of vincristine in dogs.

Animals: Ten healthy purpose-bred dogs.

Methods: Dogs prospectively received a single IV injection of 0.02 mg/kg vincristine

or 0.9% saline. Before and after treatment on days 3, 5, and 7, platelets (resting and

after thrombin stimulation) were assessed by flow cytometric determination of P-

selectin (CD62P) expression. Reticulated platelets were distinguished using thiazole

orange (TO) staining.

Results: Relative to saline, vincristine administration increased platelet count from

day 0 to day 7 (225 ± 58 to 273 ± 65 � 103/μL, vs 299 ± 76.4 to 214 ± 20 � 103/

μL, P = .01) and increased percentage of reticulated platelets from day 0 to day

5 (3.9 ± 1.5% to 6.1 ± 1.6%, P = .02). On all days, reticulated platelets had greater

resting expression of CD62P than did mature platelets (49.6 ± 4% vs 10.2 ± 1%,

P ≤ .001). Across all days, CD62P expression by reticulated platelets in the vincristine

and saline-treated groups was not different when unstimulated (P = .7) or after

thrombin stimulation (P = .33).

Conclusions and Clinical Importance: Reticulated platelets released in response to

vincristine administration function similarly to mature platelets.

K E YWORD S

immune-mediated, reticulated platelet, thrombocytopathia, thrombocytopenia

1 | INTRODUCTION

Immune thrombocytopenia (ITP), a common cause of severe thrombo-

cytopenia in dogs,1 is an immune-mediated disorder resulting in

increased platelet destruction and likely decreased platelet production

due to antibody and cell-mediated destruction of platelets and
Abbreviations: ADP, adenosine diphosphate; hIVIG, human intravenous immunoglobulin; ITP,

immune-mediated thrombocytopenia; PRP, platelet-rich plasma; TO, thiazole orange.
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megakaryocytes.2-5 The case fatality rate associated with ITP in dogs

ranges from 10% to 30% and death can be a sequela of thrombocyto-

penic bleeding.6,7 The immediate therapeutic goal for ITP is a rapid

increase in platelet count to >30 000 to 50 000/μL, as platelet counts

above this range are rarely associated with spontaneous bleeding.7

The first-line treatment of choice for ITP in both dogs and people is

immunosuppression with corticosteroids,6,8 and adjunctive therapies

can include additional immunomodulatory agents such as human

intravenous immunoglobulin (hIVIG) or vincristine.

Vincristine is a vinca alkaloid that results in an increase in cir-

culating platelet count through several hypothesized mechanisms

including stimulation of thrombopoiesis, acceleration of fragmen-

tation of megakaryocytes, impairment of the phagocytosis of

platelets by macrophages, and interference with antiplatelet anti-

body formation and binding.7,9-12 Adverse effects are uncommon

but can include vomiting, diarrhea, peripheral neuropathy, and

neutropenia.7,8 In dogs with ITP, vincristine is most commonly

administered as a single IV injection of 0.02 mg/kg, which is

1/10th of the vincristine dose commonly used in cancer treatment.

Vincristine administration increases circulating platelet count in

healthy and sick animals.7,9,13 A single IV dose of vincristine in conjunc-

tion with prednisone therapy resulted in a more rapid increase in plate-

let count to >40 000/μL and a shorter duration of hospitalization

relative to dogs receiving prednisone alone.7 Additionally, a prospective

study comparing the use of prednisone and either vincristine or hIVIG

in dogs with ITP revealed that both adjunctive therapies resulted in sim-

ilar blood transfusion requirements, hospitalization times, and survival.9

Despite evidence that the use of vincristine increases the number

of circulating platelets, it is unclear if these newly released platelets are

fully functional. One study found decreased platelet aggregation in dogs

with lymphoma after a single dose of vincristine,14 whereas a prospec-

tive study in clinically healthy dogs did not find any change in platelet

aggregation after administration of a single dose of vincristine.13

There are few prospective studies evaluating the function of platelets

in dogs with ITP, as the majority of function assays (eg, aggregometry,

platelet function analysis) require platelet counts >100 000/μL. Flow

cytometry, however, can rapidly analyze large numbers of cells, even in

dogs with cytopenias. Activation responses of platelets can be assessed

with flow cytometry by identifying surface expression of P-selectin

(CD62P),15-17 a marker of alpha granule release. Concomitant staining

with thiazole orange (TO) can also differentiate between immature (retic-

ulated) platelets and mature platelets18 and thus enables the assessment

of both mature and immature platelet function in response to vincristine

administration.

The specific aims of this study were to evaluate and compare circu-

lating count and functional capacity of reticulated and mature platelets

after administration of a single IV dose of vincristine. Flow cytometry

was used to determine resting and thrombin-activated platelet P-

selectin expression. Our hypotheses were that a single IV dose of vin-

cristine would result in a significant increase in platelet count relative to

a similar IV dose of 0.9% saline (control), and that platelet function

would not be significantly different in the vincristine-induced newly

released reticulated platelets relative to mature platelets.

2 | MATERIALS AND METHODS

2.1 | Animals and study design

Ten healthy purpose-bred research dogs housed in accordance with

regulations of the Institutional Animal Care and Use Committee

(IACUC) were studied. A complete blood count (Advia 2120i, Bayer,

Missouri) and platelet function analysis using an ADP-collagen car-

tridge in an automated platelet function analyzer (PFA-100, Siemens

Healthcare Diagnostics, Tarrytown, New York) were performed as a

screening tool to ensure adequate platelet numbers and function

before entrance into the study. Minimum platelet count and maximal

platelet closure time for enrollment were 160 � 103/μL and

90 seconds, respectively. Based on a sample size calculation derived

from pilot experiments, 8 dogs received IV 0.02 mg/mg vincristine

(Hospira, Lake Forest, Illinois) (vincristine group) and 2 dogs received a

similar volume of 0.9% saline (Hospira, Lake Forest, Illinois) (control

group). The vincristine or saline was administered via a newly placed

IV catheter, which was removed within 1 hour of use. Before and

after treatment, CBC's and flow cytometry were performed to assess

platelet number and function, as described below.

Whole blood (15.5 mL) was collected via jugular venipuncture

with a 19 gauge needle at approximately the same time on day 0 (day

of treatment administration but before the treatment was adminis-

tered) and days 3, 5, and 7 after saline or vincristine administration.

This blood was anticoagulated using EDTA (for CBC analysis) or acid

citrate dextrose (ACD-A) (in a ratio of 1 : 9 citrate to blood, for

aggregometry and flow cytometric analyses). Platelet count was per-

formed via automated CBC with manual verification of platelet count.

All analyses were performed within 4 hours of blood collection.

2.2 | Platelet-rich plasma preparation

For the preparation of platelet-rich plasma (PRP), 10 mL of ACD-A-

anticoagulated whole blood was transferred into a 15 mL conical tube.

PRP was prepared via centrifugation at 275g for 5 minutes at 24�C

with no brake applied, after which the supernatant (PRP) was

removed. This process was repeated a second time to allow for collec-

tion of additional PRP. The platelet count of the final PRP product

was between 250 000 and 300 000/μL.

2.3 | Flow cytometry

Platelet activation state was determined by binding of a monoclonal

antibody against P-selectin, mouse anti-human CD62P-PE (clone

AC1.2, BD Biosciences, San Jose, California) to detect membrane-

expressed P-selectin reflecting alpha granule release. Platelet activation

state was assessed in both resting and in vitro activated platelets. An

irrelevant isotype-matched antibody mouse IgG1-PE (clone MOPC-2,

BD Pharmingen, San Jose, California) was used to demonstrate positive

and specific staining for CD62P. A monoclonal antibody against
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glycoprotein IIIa, mouse anti-human CD61-Alexa Fluor 647 (clone F11,

Bio-Rad, Hercules, California), was used as a platelet identifier. The

commercially available antibody clones for CD61 and CD62P have been

used in previous flow cytometry studies to identify canine platelet anti-

gens.15,17,19 Reticulated platelets were identified using TO binding

(UltraPure Grade AS, AnaSpec, Fremont, California) coupled with for-

ward scatter gating (Figure 1). Titration studies were performed to

determine optimal concentrations for all antibodies and TO.

Platelet-rich plasma from each dog was added to platelet flow

buffer (137 mM NaCl, 4 mM KCl, 0.5 mM Na2HPO4, 0.5 mM MgCl-

6H2O, 0.1% glucose, 0.2% bovine serum albumin, 10 mM HEPES) to

achieve a final concentration of 5000 platelets/μL. Buffer contained

20 mM Gly-Pro-Arg-Pro amide (Sigma Aldrich, St. Louis, Missouri) to

prevent platelet aggregation. For platelet activation, bovine throm-

bin (Sigma Aldrich, St. Louis, Missouri) diluted in HEPES buffered

saline (10 mM HEPES, 150 mM NaCl) at a final concentration of

1 U/mL, or an equal volume of HEPES buffered saline as a control,

were added and PRP was incubated for 15 minutes at room temper-

ature (24�C). After this incubation, primary antibodies were added,

and samples were incubated in the dark for 20 minutes at 24�C.

Antibody incubations included CD61-A647 (0.45 μg/mL) and

CD62P-PE (0.55 μg/mL). Mouse IgG1-PE isotype control (0.55 μg/

mL) was included as a negative control for CD62P. After antibody

labeling, samples were incubated in the dark with TO (0.35 μg/mL)

for 30 minutes at 24�C and fixed immediately afterward in 1% ultra-

pure formaldehyde (Polysciences Inc, Eppelheim, Germany) for

15 minutes at 24�C in the dark followed by the addition of 150 μL

of platelet flow buffer. Flow cytometric data including 20 000 puta-

tive single platelets per sample were acquired on an LSRII flow

cytometer using FACSDiva v.6.1 software (BD Biosciences, San

Jose, California) within 1 hour of fixation for all samples at all time

points. A digital compensation matrix including all fluorochromes

was established and applied during data acquisition to compensate

for spectral overlap. For identification of platelets using anti-

CD61-A647 and forward (diffracted) and side (refracted) light scat-

ter, an appropriate threshold and gate were set to acquire the

maximum number of platelets while minimizing noise and debris.

Data were analyzed using commercial software (FlowJo software

v.10.3, BD Biosciences, San Jose, California). Mature and immature/

reticulated canine platelets were identified using a previously

established gating strategy including both forward scatter and TO

staining (Figure 1).20-22 This gating strategy was applied to correct

for the increased size of reticulated platelets relative to mature

platelets affecting their fluorescence. A threshold of positivity for

CD62P staining was defined based on the fluorescence of the

isotype-PE-labeled platelets (<1%) as previously described.15 This

threshold was confirmed as biologically relevant when applied to the

no thrombin control sample data. A sample of gating is provided in

Figure 2 for resting and activated platelets from a typical dog.

2.4 | Platelet aggregometry

For all dogs receiving vincristine, optical platelet aggregometry

was performed on days 0, 3, 5, and 7 (Model 700, Chrono-Log Cor-

poration, Havertown, Pennsylvania). Aliquots of PRP were

maintained at 37�C and maintained in suspension by a siliconized

stir bar (1200 rpm), Once baseline light transmission was

established, aggregation was induced with either 10 μM ADP

(Chrono-Log Corporation, Havertown, Pennsylvania) or 20 μg/mL

collagen (Chrono-Log Corporation, Havertown, Pennsylvania) and

the increase in light transmission compared to autologous platelet-

poor plasma was recorded for 7 minutes. Percent aggregation and

F IGURE 1 Flow cytometric evaluation of reticulated platelets in
canine platelet-rich plasma (PRP). Platelets were identified based on
diffracted light scatter and CD61 positivity (indicated as the circled
population in A) and then analyzed for incorporation of thiazole
orange to identify reticulated platelets (B)
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the slope of the aggregation curve were calculated and recorded

by a dedicated computer program (Aggrolink, Chrono-Log Corpo-

ration, Havertown, Pennsylvania).

2.5 | Statistical analysis

Statistical analysis was performed using a commercially available

software (SigmaStat, version 3.5). The statistical difference

between treatment and time for parameters such as TO+ platelet

number and percent antibody binding for both TO+ and TO�
platelets was assessed using a 2-way ANOVA. The average differ-

ence between the activation in the TO+ group vs the TO� plate-

lets was compared using t tests or Wilcoxon signed rank test, as

appropriate for the data distribution. Aggregometry values were

compared between days using a 1-way ANOVA. A P-value of

<.05 was considered significant, and corrections for multiple

comparisons using a Bonferroni correction were employed where

relevant. Power analysis focused on an increase in platelet numbers

after vincristine administration was performed, targeting an increase

of 150 � 103 in the vincristine-treated group (based on pilot data).

With 8 vincristine-treated dogs, and 2 saline-treated dogs, accepting

an alpha of .05, the calculated power was 0.815.

3 | RESULTS

3.1 | Animals

Ten healthy purpose-bred adult research dogs were prospectively

enrolled in the study. All dogs were housed in the same AAALAC-

approved facility and fed a balanced diet, and no dogs

were receiving any medications. Breeds included 6 Beagle dogs

and 4 mixed-breed hounds. All dogs were between 1 and 2 years

of age and mean body weight was 16.66 ± 8.02 kg. Body

weight was not significantly different between treatment

groups (P = .44).

Mean platelet count at enrollment (day 0) was 225 ± 58 � 103/

μL for dogs in the vincristine group, and was 299 ± 76.4 � 103/μL for

dogs in the control group, which was not significantly different

(P = .16). No dog was leukopenic or neutropenic at the time of

enrollment.

Platelet function testing via platelet function analysis (PFA-100,

using the ADP-collagen cartridge) performed at enrollment to the

study on day 0 showed a mean closure time of 63.1 ± 10.08 seconds

(reference range, 52-86 seconds). There was no difference in closure

times between treatment groups (P = .41).

3.2 | Treatment

The mean vincristine dose given to the dogs in the vincristine

group was 0.347 ± 0.179 mg IV. One dog developed evidence of

phlebitis (erythema, pain on palpation, edema) at the catheter

site, and extravasation of vincristine was suspected. These

adverse effects were mild and self-limiting with symptomatic

treatment. No adverse effects were noted in any dog in the pla-

cebo group.

F IGURE 2 Flow cytometric analysis for detection of activated
platelets in canine platelet-rich plasma (PRP) after activation with
thrombin. CD62P expression on all unactivated (A), all activated
(B) and on activated thiazole orange positive (TO+) reticulated and
thiazole orange negative (TO�) nonreticulated platelets (C)
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3.3 | Cell counts

Vincristine administration resulted in an increased platelet count

from day 0 to day 7 (225 ± 58 vs 273 ± 65 � 103/μL, P = .01), and

an increased percentage of reticulated platelets from day 0 to day

5 (3.9 ± 1.5% to 6.1 ± 1.6%, P = .02) (Figure 3). There was no signifi-

cant difference in platelet count for dogs in the vincristine treatment

group between any other time points. There was no significant

change in the total platelet count or the percent of reticulated plate-

lets in the saline group over the course of the study (P = .24 and

.54, respectively).

No dog became anemic at any time point in the study.

Throughout the course of the study, 4/10 dogs were leukopenic

(WBC <5500/μL) or neutropenic (segmented neutrophils <2900/

μL) at least 1 time point, and all were in the vincristine group.

Two of the 4 dogs that developed neutropenia or leukopenia

were <15 kg, and 2 of the 4 dogs were >15 kg. Within dogs that

became neutropenic, the neutropenia was diagnosed on day 5 in

1 and on day 7 in the other 3. No dog developed a neutropenia

<1200 neutrophils/μL, and no dog developed any clinical signs

consistent with immune compromise at any time point over the

course of the study.

3.4 | Flow cytometry

There was no difference between treatment and control groups in the

percentage of CD62P expression in resting platelets, with the excep-

tion of day 7, where the percent of platelets that were CD62P+ was

greater in the saline group (25.9 ± 24% vs 9.5 ± 3.4%, P = .02,

Figure 4A). After thrombin activation (Figure 4B), there was no differ-

ence between groups at any time point (P = .46).

There was no difference in the degree of CD62P expression in

TO+ platelets between the dogs treated with vincristine and those

treated with saline for either resting (P = .7) (Figure 5A) or activated

(P = .33) platelets (Figure 5B). Similar to the total platelet data, the

frequency of resting TO� platelets that were CD62P+ was higher in

the saline group on day 7 (P = .03), but this was not seen for activated

platelets (P = .18) (Figure 5A,B). When TO+ platelets were compared

to TO� platelets without regards to treatment group, TO+ platelets

had a higher resting expression of CD62P (mean of 49.6 ± 7%) com-

pared to TO� platelets (mean of 10.2 ± 2%), on all days (P ≤ .001)

(Figure 6).

3.5 | Aggregometry

In the vincristine treated dogs, there was no change over time in maxi-

mal aggregation to either ADP (68 ± 8%; P = .14) or collagen (57

± 15%; P = .38, see Figure S1). Likewise, there was no change in the

slope of aggregation after either ADP (84 ± 4; P = .74) or collagen

(65 ± 8; P = .38) activation.

4 | DISCUSSION

The results of this study show that a single IV dose of vincristine

results in a significant increase in platelet count relative to saline,

and that not only do the newly released platelets demonstrate a

higher activation state at rest than mature platelets, but vincristine

administration did not result in a significant difference in expression

of cell-surface markers of activation in stimulated platelets (TO+ or

TO�). While the current study focuses on the investigation of

healthy dogs, the techniques described can now be applied to

thrombocytopenic dogs.

A single IV dose of vincristine resulted in a significant increase in

platelet numbers relative to administration of IV 0.9% saline. This find-

ing is consistent with a previous study, which reported an increase in

circulating platelet count in response to vincristine administration

in healthy dogs.13 However, the present study additionally focused on

the quantification and functionality of the newly released platelets.

The percentage of reticulated platelets in the vincristine group signifi-

cantly increased by day 5 of the study, which is slightly different than

a previous report, which documented a maximal increase in total

platelet count 8 days after vincristine administration.13 The

total platelet count as reported by an automated analyzer was signifi-

cantly increased in the vincristine group on day 7, which is consistent

F IGURE 3 Changes in platelet count (A) and percentage of TO+

(reticulated) platelets (B) in dogs treated with vincristine (circle) or
saline (triangle) between day 0 and day 7. * Indicates significant
difference in vincristine-treated dogs from day 0 value, P < .05
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with this prior report.13 In a prior report that described the use of vin-

cristine with prednisone in dogs with ITP, dogs receiving vincristine

experienced an increase in platelet count 4.9 ± 1.1 days after vincris-

tine dosing, and spent a shorter duration of time in the hospital,7 so

the latency period seen in the current study for an increase in platelet

numbers is within clinically relevant expectations.

Newly released reticulated platelets appear to demonstrate a

higher activation state at rest than mature platelets. When TO+ plate-

lets were compared to mature platelets without regard for treatment

group, TO+ platelets had a higher resting expression of CD62P than

mature platelets. This might be protective against bleeding. This is

supported clinically in human ITP patients where the fraction of imma-

ture platelets is inversely correlated with bleeding score.23

Vincristine administration did not result in a significant difference

in expression of cell-surface markers of activation in thrombin-

stimulated (activated) platelets. Relative to saline, reticulated platelets

released in response to vincristine have the same resting and acti-

vated CD62P expression, suggesting that the function of the newly

released, immature platelets was not impacted by vincristine adminis-

tration. When all platelets were evaluated as a group, dogs receiving

vincristine demonstrated decreased CD62P expression at rest on one

of the days of the study (day 7). However, this difference was no lon-

ger seen once the platelets underwent activation with thrombin, again

suggesting the capacity for appropriate functionality of platelets in

dogs receiving a single IV dose of vincristine.

A previous report in humans demonstrated that reticulated plate-

lets have a significantly higher capacity to increase the expression of

platelet activation markers compared with mature platelets when

stimulated with ADP.24 Although we did not assess response to ADP,

this data combined with ours, suggests that reticulated platelets have

a higher resting activation state than mature platelets, and in fact

might be able to respond more robustly to stimulation by some ago-

nists than mature platelets.

Previous studies evaluating platelet function in response to vin-

cristine administration have yielded conflicting results. Similar to the

current report, 1 study found that platelet aggregation in dogs after

vincristine administration to healthy dogs was normal.13 In contrast to

our study, Grau-Bassas et al found decreased platelet aggregation in

dogs with lymphoma after a single dose of vincristine.14 However,

in this study, dogs were administered an antineoplastic dose of vin-

cristine (0.5 mg/m2, IV) rather than the lower dose traditionally uti-

lized for dogs with immune thrombocytopenia (0.02 mg/kg, IV), and

F IGURE 4 Comparison of dogs receiving vincristine
(n = 8, circles) or saline (n = 2, triangles) on day 0 for CD62P
expression in resting platelets (A) and in platelets after
activation with 1 U/mL thrombin (B).*P < .03 between
treatment groups
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were also undergoing chemotherapy protocols including other anti-

neoplastic agents. Additionally, despite normal hematologic

parameters with no clinical evidence of bleeding, the bone mar-

row of dogs with lymphoma undergoing multiagent chemotherapy

would be expected to function differently than that of

otherwise healthy dogs or dogs with ITP. Consistent with the

findings in our study that platelets released in response to vincris-

tine function similarly to mature platelets, 1 previous study found

that vincristine administration to dogs with ITP in conjunction

with prednisone resulted in a shorter duration of hospitalization

relative to dogs receiving prednisone alone, whereas another

study reported similar hospitalization times in ITP dogs treated

with vincristine and prednisone compared to dogs treated

with hIVIG and prednisone.7,9 While the endpoint of these studies

of time-to-discharge was a surrogate marker for function-

ality of platelets, had the platelets released in response to

vincristine not been functional, these dogs would have been

expected to demonstrate clinical bleeding thereby lengthening

their hospitalization time.

One limitation of the present study is the lack of a comparison

between the vincristine and saline groups for a functional assay,

aggregometry. Because of the small percentage of reticulated plate-

lets compared to total platelet mass (and because aggregometry of

necessity is performed on the total platelet population), it was not

anticipated that a large contribution would be seen, but without a

comparator group, we can only note that there were no changes in

the vincristine-treated dogs despite an increasing percentage of retic-

ulated platelets. Platelet function assessed by turbidimetric

aggregometry in 16 clinically healthy dogs that received a single dose

of vincristine (0.02 mg/kg, IV) administered concurrently with predni-

sone was not significantly affected.13 Additionally, in this same study,

they did not find any significant effects on clot retraction or buccal

mucosal bleeding times. In the current report, aggregometry within

the vincristine-treated group supports the flow cytometric data.

An additional limitation of the present study is that healthy dogs

were used to evaluate the response to vincristine administration.

These animals likely have normal bone marrows and it might be

expected that thrombocytopenic dogs might have a different

response to vincristine, especially because (as at least in human ITP),

decreased platelet production due to immune destruction of megakar-

yocytes is well-described.25,26 While consideration was given to

studying clinical dogs with ITP, it has been shown that the cell-surface

antibody binding that is central to the pathogenesis of ITP impacts the

ability of the platelet-identifying CD61 antibody to consistently bind

to the cell.20 Therefore, owing to potential difficulty with analysis as a

result of inconsistent ability to label and identify platelets with anti-

body, the decision was made to investigate healthy dogs first. Addi-

tionally, it has been shown that humans with ITP have differing levels

of expression of cell-surface markers of platelet activation as assessed

by flow cytometry, which has been proposed as 1 potential mecha-

nism for why humans with similar platelet counts have differences in

bleeding severity.27 As such, utilizing dogs with ITP might have

introduced confounding factors in assessing platelet function after

vincristine administration. Regardless, the techniques described

herein, now validated in healthy dogs, can now be applied to

thrombocytopenic dogs.

The decision to include only 2 control dogs in the current study

was made based on a sample size calculation using a pilot dog before

the commencement of the study. The pilot dog, who satisfied all the

same inclusion criteria as study dogs, was administered a single dose

of vincristine (0.02 mg/kg, IV), and complete blood counts as well as

platelet function analysis and flow cytometric analysis were per-

formed as described for dogs included in the study. Based on the

response of this dog, it was found that more than 2 control dogs were

not necessary to achieve statistical significance. Additionally, a main

focus of this study was comparing to baseline within each dog, rather

than comparison between dogs, and as such a larger number of con-

trol dogs would not be required. Another limitation in the comparison

of P-selectin expression between groups was the use of relatively high

F IGURE 5 Comparison of dogs receiving vincristine (n = 8,
circles), or saline (n = 2, triangles) on day 0 for CD62P expression in
resting (A) and activated (B) platelets that were positive (closed
symbols) or negative (open symbols) for thiazole orange (TO) staining.
* P < .03 between TO+ and TO - platelets in vincristine-treated dogs,
§P < .01 between TO+ and TO - platelets in saline-treated dogs. †
Indicates higher CD62P expression in TO� platelets in the saline
group compared to the vincristine-treated group, P = .03
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concentration of thrombin; this strong stimulus might have obscured

possible differences in activation between TO+ and TO� platelets.

An unexpected finding in the present study was that 50% of the

dogs in the vincristine group became neutropenic or leukopenic at

some time point. The dose of vincristine used in the context of ITP

(0.02 mg/kg) is a lower dose than that used for chemotherapy

(0.5 mg/m2), and myelosuppression is thought to be an uncommon

adverse effect.7-9 However, as animal body weight increases, the

mg/kg dosing structure for the ITP-dose of vincristine approaches

the antineoplastic dose, and at a body weight >16 kg, the 0.02 mg/kg

dosing will exceed the antineoplastic dose of vincristine. While the

development of neutropenia in the present study was never <1200/

μL and was not associated with clinical evidence of immunosuppres-

sion, it might be more relevant in hospitalized dogs, especially those

who are already immunosuppressed as part of their therapy. There-

fore, dose reduction or selection of a maximum total dose in larger

dogs might be warranted.

A single IV dose of vincristine increases both total platelet count as

well as the percentage of reticulated platelets. Reticulated platelets

appear to have a higher resting activation state than mature platelets, and

demonstrate similar CD62P expression, regardless of treatment group.

Fifty percent of dogs that received vincristine in this study became neu-

tropenic or leukopenic at some point during the study, which prompts a

clinical suggestion for a maximum dose, especially in larger dogs, where

the platelet-releasing dose approaches the chemotherapeutic dose.
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