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Abstract

Management of immune thrombocytopenia (ITP) in dogs and cats is evolving, but

there are no evidence-based guidelines to assist clinicians with treatment decisions.

Likewise, the overall goals for treatment of ITP have not been established. Immuno-

suppressive doses of glucocorticoids are the first line treatment, but optimal treat-

ment regimens beyond glucocorticoids remain uncertain. Additional options include

secondary immunosuppressive drugs such as azathioprine, modified cyclosporine,
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and mycophenolate mofetil, usually selected based on clinician preference.

Vincristine, human IV immunoglobulin (hIVIg), and transfusion of platelet or red blood

cell–containing products are often used in more severe cases. Splenectomy and

thrombopoietin receptor agonists are usually reserved for refractory cases, but when

and in which patient these modalities should be employed is under debate. To

develop evidence-based guidelines for individualized treatment of ITP patients, we

asked 20 Population Intervention Comparison Outcome (PICO) format questions.

These were addressed by 17 evidence evaluators using a literature pool of 288

articles identified by a structured search strategy. Evidence evaluators, using panel-

designed templates and data extraction tools, summarized evidence and created

guideline recommendations. These were integrated by treatment domain chairs and

then refined by iterative Delphi survey review to reach consensus on the final guide-

lines. In addition, 19 non-PICO questions covering scenarios in which evidence was

lacking or of low quality were answered by expert opinion using iterative Delphi sur-

veys with panelist integration and refinement. Commentary was solicited from multi-

ple relevant professional organizations before finalizing the consensus. The rigorous

consensus process identified few comparative treatment studies, highlighting many

areas of ITP treatment requiring additional studies. This statement is a companion

manuscript to the ACVIM Consensus Statement on the Diagnosis of Immune Throm-

bocytopenia in Dogs and Cats.

K E YWORD S

glucocorticoids, immunoglobulin, immunosuppressive, platelet, transfusion, vincristine

1 | INTRODUCTION

Immune thrombocytopenia (ITP) is an acquired immune-mediated

disorder that can result in hemorrhage because of a failure of primary

hemostasis. The disorder is common in dogs, rare in cats, and is asso-

ciated with substantial morbidity, and mortality rates of up to 27% in

dogs.1

The pathogenesis of ITP involves antiplatelet autoantibody forma-

tion that can result in platelet clearance2,3 and complement-mediated

platelet destruction.4 Platelet destruction by cytotoxic T-cells contrib-

utes to thrombocytopenia development5-7 and can occur in the absence

of detectable platelet surface–associated immunoglobulins.8 Platelet

production may be inhibited by antibodies and T-cells that target

megakaryocytes3 and through inappropriately low thrombopoietin

(TPO) concentrations.9,10 Clinically, ITP is a heterogeneous disease

with limited association between thrombocytopenia severity and

bleeding signs. Some animals have subclinical disease despite severe

thrombocytopenia, whereas others with similar platelet counts expe-

rience life-threatening hemorrhage.11

Treatment for primary (spontaneous, nonassociative) ITP (pITP)

typically involves nonspecific immune suppression using glucocorti-

coids and other immunosuppressive drugs, such as azathioprine, modi-

fied cyclosporine, or mycophenolate mofetil (MMF), adjunctive

treatment with vincristine and human IV immunoglobulin (hIVIg), and

transfusion with blood products as needed. Treatment of secondary

(associative) ITP (sITP) aims to eliminate disease triggers and, in some

cases, provide treatment for the associated immune-mediated disor-

der. The diagnosis of ITP, including investigation for potential triggers

of the disease, is systematically reviewed in the American College of

Veterinary Internal Medicine (ACVIM) Consensus Statement on the

Diagnosis of Immune Thrombocytopenia in Dogs and Cats.12

Large randomized clinical trials evaluating therapeutic options for

ITP are lacking, resulting in variation in clinical practice and ongoing

debate regarding optimal treatment. Here, we summarize the available

evidence, formulate management recommendations for ITP in dogs

and cats, and highlight knowledge gaps to inform future study design.

This consensus statement not only focuses on immunosuppressive

treatment and transfusion but also considers supportive and emerging

treatment modalities, during both the initial stabilization of patients

and their long-term management. We have designed 2 algorithms for

the initial and long-term management of dogs and cats with ITP incor-

porating the recommendations laid out in the text. The objective of

this consensus statement is to present recommendations for the

treatment of ITP in dogs and cats resulting from a systematic review

of the available veterinary evidence while recognizing that only

expert opinion can be provided in the absence of evidence.

Wherever possible, guidelines were developed using standardized

Population Intervention Comparison Outcome (PICO) questions.

We also provide recommendations for assessing response to ITP

treatment and ITP treatment goals as informed by guidelines used
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in human medicine13 and author expertise. Although not evidence-

based, these definitions of response are included to aid standardiza-

tion for future studies and provide clinicians with guidance on

reasonable treatment goals.

2 | MATERIALS AND METHODS

A schematic overview of the consensus statement process is shown

in Figure 1. A comprehensive literature search strategy (Supporting

Information 1) was developed to identify all articles relevant to the

treatment of ITP in dogs and cats. Retrieved article records were

imported into an online systematic review software (Covidence, Mel-

bourne, Australia) for deduplication and initial screening of title and

abstract for relevance. Studies were considered relevant if they

described dogs or cats or both, asked and answered a question rele-

vant to the treatment of ITP, and provided primary empirical evidence

in any language. Patents, proceedings, reviews, abstracts, disserta-

tions, theses, and letters to the editor were excluded. Full texts of

potentially relevant articles were screened by 2 panelists, with a 3rd

panelist serving as a tie breaker; after this screening, 273 complete

articles were included (see Supporting Information 2 for a bibliogra-

phy of the included articles).

Panelists identified and recruited suitably qualified specialists,

based on their publications relevant to ITP in dogs and cats, to serve

as evidence evaluators. Willing participants were assigned to medical

treatment or transfusion domains. The medical treatment domain was

co-chaired by B. Kohn and A. J. Mackin and included 15 evidence evalua-

tors (E.H. Appleman, T.M. Archer, D. Bianco, S.L. Blois, B.M. Brainard,

M.B. Callan, C.L. Fellman, A.S. Hale, A.A. Huang, J.M. Lucy, S.K. O'Marra,

E.A. Rozanski, J.M. Thomason, J.E. Walton, and H.E. Wilson). The

treatment-transfusion domain was chaired by R. Goggs and included

4 evidence evaluators (A. Abrams-Ogg, J.M. Haines, A.S. Hale, and

J.E. Walton).

Domain chairs developed 20 clinical questions using a PICO for-

mat to investigate whether, in dogs and cats with primary ITP (P),

treatment with a specific intervention (I), compared to a stated alter-

native intervention (C), improved the patient-centered outcomes sur-

vival to discharge, duration of hospitalization, blood product usage,

time to platelet recovery, response to first line treatment, and relapse

(O). Nineteen additional questions were formulated that could not

readily use the PICO format. Termed non-PICO questions, these addi-

tional queries were generated to minimize gaps in the guidelines that

were ultimately intended to inform clinical practice.

At least 2 evidence evaluators were assigned to each PICO. Eval-

uators were provided with detailed instructions on how to approach

PICOs systematically (Supporting Information 3). To maximize com-

pleteness of the systematic review, a seminal paper from those pre-

screened was nominated by each evidence evaluator for every

assigned PICO question and forward citation searches of these arti-

cles were performed using Scopus to uncover previously unidentified

references (n = 11); 4 additional references were identified by evi-

dence evaluator knowledge. A total of 288 references informed the

final treatment guidelines. Evidence evaluators answered each PICO

question by (i) selecting and refining a list of relevant articles from

within the prescreened references through discussion with domain

chairs; (ii) extracting data in a standardized manner using an electronic

spreadsheet (Supporting Information 4 and 5); and (iii) scoring and

summarizing evidence to generate draft summary statements utilizing

structured evidence summary templates (Supporting Information 6).

Additional targeted searches were used to screen for potentially rele-

vant literature where few or no studies were initially identified that

addressed the PICO question. Clinical diagnostic algorithms devel-

oped for ITP in dogs and cats as described in the accompanying

F IGURE 1 Overview of the methodology of the treatment domain. EE, evidence evaluator; PICO Population Intervention Comparison
Outcome.

LEVINE ET AL. 3
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diagnosis manuscript12 were used by evidence evaluators to assess

diagnostic certainty and adjudicate applicability of evidence

to treatment guidance. Domain chairs reviewed PICO responses

and integrated them into a single consensus response to each PICO

question.

The PICO responses were subjected to 2 to 3 iterative rounds of

Delphi surveys with post-survey review, discussion, and revision until

consensus, or near complete consensus, was reached. Unresolved

differences of opinion are indicated in the text of the consensus

statement. Responses to non-PICO questions and suggestions for

treatment response guidelines were obtained from panelists and evi-

dence evaluators using anonymous surveys, compiled by panelists,

and then revised among panelists with reference to any relevant litera-

ture until consensus was reached. One non-PICO question (#10) was

F IGURE 2 Treatment goals and an algorithm for the initial management of dogs and cats with immune thrombocytopenia. BUN, blood urea nitrogen;

DOGiBAT, daily canine bleeding assessment tool; EACA, epsilon aminocaproic acid; FWB, fresh whole blood; GI, gastrointestinal; hIVIg, human IV
immunoglobulin; PC, platelet concentrate; Plts, platelet count; PRP, platelet-rich plasma; TDM, therapeutic drug monitoring; TXA, tranexamic acid.

4 LEVINE ET AL.
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assessed by the comorbidity group and subsequently relocated here

for consistency. The consensus statement was drafted and edited by

B. Kohn, D.N. LeVine, R. Goggs, and A.J. Mackin. The draft of the

consensus statement was then reviewed by all the panelists before

submission to the American College of Veterinary Internal Medicine

for review by all members and to other affiliate colleges and organi-

zations as detailed in Supporting Information 1. Consistent feedback

from colleagues was integrated and then utilized by the panelists to

produce the final consensus statement.

3 | RESULTS

3.1 | Defining treatment response

Definitions of response to ITP treatment and the recommended treat-

ment goal were established based on surveys of evidence evaluators

and panelists, followed by refinement by panelists until consensus

was reached. Definitions were guided by American Society of Hema-

tology ITP guidelines.13

No response (NR) was defined as a platelet count <30 000/μL or

ongoing bleeding at least 2 weeks after initiating treatment.

Partial response (PR) was defined as a platelet count ≥30 000/μL

and < 100 000/μL, combined with a >2-fold increase in platelet count

from diagnosis, and the absence of bleeding.

Complete response (CR) was defined as a platelet count ≥100 000/μL,

without bleeding.

Full remission was defined as platelet count ≥100 000/μL, with-

out bleeding in the absence of ongoing treatment.

The recommended treatment goal, either on treatment or once

treatment was withdrawn, was a platelet count ≥100 000/μL with no

evidence of bleeding.

Figures 2 and 3 show the overall treatment algorithms integrating

the results of all PICO and non-PICO questions.

F IGURE 3 Treatment goals and an algorithm for the management of drug withdrawal, remission and relapse in dogs and cats with immune
thrombocytopenia. Dx, diagnosis; hIVIg, human IV immunoglobulin; Plts, platelet count; Rx, treatment; TDM, therapeutic drug monitoring.

LEVINE ET AL. 5
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3.2 | Guidelines for ITP treatment and evidence
summaries

1. In dogs and cats with pITP (P), is combined treatment with glu-

cocorticoids and vincristine (I) compared with use of glucocorti-

coids alone (C) associated with different primary or secondary

outcomes (O)?

Dogs:

a. There is moderately strong evidence that a single IV administration

of 0.02 mg/kg vincristine to dogs with pITP and clinically relevant

bleeding, in conjunction with immunosuppressive dosages of gluco-

corticoids, accelerates initial platelet count recovery and shortens

hospitalization time.

b. We recommend vincristine as a first line emergency adjunctive

treatment for dogs with ITP and clinically relevant bleeding.

i. We suggest that vincristine should, however, be used with cau-

tion, if at all, in dog breeds with a high incidence of the ABCB1

(MDR1) gene mutation, including smooth/rough collies, Shet-

land sheepdogs, Australian shepherds and long-haired

whippets.

ii. We suggest that, if modified cyclosporine is considered as a

potential concurrent immunosuppressive drug, commence-

ment of cyclosporine should be delayed for several days after

administration of vincristine to minimize the risk of drug-

induced neutropenia.

iii. We recommend that neutrophil counts be monitored in dogs

receiving vincristine at recommended dosages, particularly if

administered in conjunction with cyclosporine.

Level of evidence: Moderate. Strength of recommendation: Moderate.

Degree of consensus: 39/40 Delphi Round 2. One evidence evaluator

suggested that caution must be taken to prevent extravasation.

Evidence summary:

Vincristine is inexpensive, readily available, and easy to use.14,15

In a prospective study,14 the time to reach ≥40 000 platelets/μL was

4.9 ± 1.1 days in the vincristine/prednisone group compared with 6.8 ±

4.5 days in dogs that received prednisone alone. Duration of hospitali-

zation decreased in the vincristine/prednisone group (5.4 ± 0.3 days),

compared with the prednisone-only group (7.3 ± 0.5 days). Limitations

included use of surrogate endpoints, small sample size, lack of randomi-

zation, nonblinded design and lack of placebo controls. The time to

reach ≥40 000 platelets/μL in the vincristine/prednisone group was

slightly shorter (2.5; 1-4 days) in a subsequent randomized clinical

trial.15 Neither study observed immediate or delayed adverse reactions.

Most dogs with ITP attain a platelet count between 50 and

100 000/μL within 7 days of commencing immunosuppressive gluco-

corticoid treatment,16,17 potentially suggesting a modest effect size

for vincristine. Median times to platelet count recovery in dogs trea-

ted with glucocorticoids alone in other studies are 5 days (2-14,

n = 27),18 4 days (2-9, n = 7),19 and 5 and 7 days for 2 dogs.20 In a

retrospective study of 30 dogs, the median time to reach a platelet

count ≥50 000/μL in 6 dogs treated with prednisolone/vincristine

was 4 days (2-7), whereas the median was 5 days (4-11) in 14 dogs

treated with prednisolone alone.21 In another retrospective study of

dogs with pITP, the median time to achieve a platelet count >40 000/

μL in dogs that received vincristine in addition to glucocorticoids was

4 days (2-10, n = 8), and the median time for normalization of platelet

count was 10 days (3-42).22

Vincristine also may accelerate platelet recovery time in dogs unre-

sponsive to glucocorticoids or in those with severe disease requiring

blood transfusions.23-27 A case report28 and a case series29 both sug-

gest potential beneficial effects of vincristine-loaded platelets for treat-

ment of refractory and severe presumed pITP. The study designs of

these reports limit their utility, but they also support a temporal associ-

ation between vincristine or vincristine-loaded platelet administration

and platelet count recovery.

Transient neutropenia was reported in 19/127 dogs with pre-

sumed pITP treated with vincristine (0.02 mg/kg IV) within multidrug

protocols. Administration of cyclosporine, but not other immunomod-

ulatory drugs or hIVIg, was associated with the development of neu-

tropenia. This effect was hypothesized to be caused by effects of

cyclosporine on vincristine's metabolism or excretion.30 It might be

prudent to delay initiating cyclosporine by several days after vincris-

tine administration. For dogs receiving vincristine, the median time

until platelet count reached ≥40 000/μL was 4 days (1-14) postvin-

cristine for the dogs that became neutropenic and 3 days (0-48) for

those that did not. Four neutropenic dogs and 7 non-neutropenic

dogs had no recorded platelet count ≥40 000/μL. Survival to dis-

charge was 95% in both groups, but duration of hospitalization was

longer for dogs that became neutropenic, with a median of 6 days

(3-22) versus 4 days (2-15).

Most studies suggest that platelet function after vincristine admin-

istration is not impaired in healthy dogs, but 1 study found decreased

platelet aggregation after vincristine in dogs with lymphoma.31-34

Cats:

a. There is insufficient evidence to determine with certainty if vincris-

tine affects patient-centered outcomes in cats with pITP, but the

limited evidence that is available suggests that vincristine may not

be effective.

b. In cats with pITP, vincristine is not recommended until more evi-

dence becomes available.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 39/40 Delphi Round 2. Some evidence evaluators cau-

tioned against overinterpreting the evidence because 2/3 cats that

received vincristine had refractory disease and received vincristine

late in the course of treatment; future study is needed.

Evidence summary:

Weak evidence from 2 case reports and 1 case series with 4 cats

suggests that vincristine at 0.4 mg/m2, 0.025 mg/kg, and 0.02 mg/kg is

ineffective or has minimal effect on platelet counts in cats with presumed

ITP.35-37 In 1 cat with ITP treated with multiple immunosuppressive drug

6 LEVINE ET AL.
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protocols over time, a single IV injection of vincristine (0.025 mg/kg) on

day 121 was followed by a small, temporary increase in platelet count on

day 129.35 In a case report of a cat with presumed ITP treated with

multiple immunosuppressive drugs, vincristine (0.4 mg/m2) was given

on day 41 and platelet count increased to 20 000/μL 6 days later.36 In

the case series, 1 cat was given dexamethasone (0.3 mg/kg IV q12h)

and 1 dose of vincristine (0.02 mg/kg IV) but failed to respond and was

euthanized.37

Non-PICO 1: What dosage of vincristine should be used?

We suggest a vincristine dosage of 0.02 mg/kg IV given once,

with a maximum dosage of 0.5 mg/m2 for dogs >25 kg, although a

recent study did not find evidence of an association between neutro-

penia and increased vincristine dosages.30 We suggest that vincristine

should, however, be used with caution, if at all, in dog breeds with a

high incidence of the ABCB1 (MDR1) gene mutation.

Non-PICO 2: Is there rationale to use vincristine alone versus in

combination with glucocorticoids?

No studies suggest that vincristine alone, without glucocorticoids,

is effective and safe for pITP. Vincristine alone might provide a transient

increase in circulating platelets, but sustained immunosuppression pro-

vided by glucocorticoids is required for long-term management. Use of

vincristine alone might be considered in actively bleeding patients if glu-

cocorticoid administration must be delayed (eg, recent nonsteroidal anti-

inflammatory drug [NSAID] treatment). Human IVIg or romiplostim have

more sustained effects and might be preferred to vincristine if immuno-

suppression is contraindicated.

2. In dogs and cats with P, is treatment with combined glucocorti-

coids and hIVIg (I) compared with use of glucocorticoids alone

(C) associated with different primary or secondary outcomes (O)?

Dogs:

a. There is strong evidence that a single IV hIVIg infusion (0.5 g/kg)

over 6-12 hours in dogs with presumed pITP, in conjunction with

immunosuppressive dosages of glucocorticoids, accelerates initial

platelet count recovery and shortens hospitalization time, com-

pared with glucocorticoids alone.

b. Intravenous hIVIg can be considered, in combination with gluco-

corticoids, as a first line emergency adjunctive treatment in dogs

with pITP and clinically relevant bleeding, but vincristine typically

is preferred in such circumstances (PICO 3).

i. We recommend the use of IV hIVIg as an emergency adjunc-

tive treatment in dogs with presumed ITP and clinically rele-

vant bleeding where vincristine has greater potential for

adverse effects, such as dog breeds with a high incidence

of the ABCB1 (MDR1) gene mutation, including smooth/

rough collies, Australian shepherds, Shetland sheepdogs

and long-haired whippets, or where vincristine has been

ineffective.

ii. Consideration of the use of hIVIg may be influenced by prod-

uct cost and availability.

c. No studies were identified that evaluated the combined use of vin-

cristine and hIVIg in dogs with ITP, but this approach can be con-

sidered in animals with life-threatening bleeding.

Level of evidence: High. Strength of recommendation: Strong.

Degree of consensus: 39/40 Delphi Round 2.

Evidence summary:

Two randomized controlled trials (RCTs) support the use of hIVIg

in dogs with pITP.15,38 At a minimum dosage of 0.5 g/kg, hIVIg in

addition to glucocorticoids accelerated platelet count recovery and

shortened the hospitalization time compared with glucocorticoids

alone.38 Median platelet recovery time was 3.5 days (2-7), and median

hospitalization time was 4 days (2-8) compared with 7.5 days (3-12)

and 8 days (4-12), respectively, in the corticosteroid-only group. The

outcomes for the hIVIg treatment group in a subsequent clinical trial15

were very similar: median platelet recovery time was 2.5 days, and

median hospitalization time was 5 days. Compared with glucocorti-

coids alone, administration of hIVIg to dogs with ITP did not signifi-

cantly affect survival to discharge, transfusion requirements, cost of

hospitalization, or long-term survival.38 This may be because of the

postulated short-term effects of hIVIg in dogs.39,40 Several case reports

and case series support the use of hIVIg to accelerate platelet recovery

in dogs with refractory pITP and those with clinically relevant bleed-

ing.39,41-43 Dogs that respond to hIVIg infusion can experience platelet

count recovery during the hIVIg infusion itself or ≤72 hours after admin-

istration. Nonresponders typically experience platelet count recovery

>72 hours after hIVIg infusion, which may result from the use of addi-

tional immunosuppressive or immunomodulatory drugs. As for vincris-

tine, the effect size of hIVIg administration may be modest (see PICO

1 above). Single hIVIg infusions appear relatively safe, because few

adverse reactions have been reported.15,38,39,41-43 One case report

described acute hemolytic anemia that was suspected to be secondary

to hIVIg administration.44 Studies in healthy dogs observed a hypercoa-

gulable state in association with hIVIg infusion,45 and hypercoagulability

has been observed in dogs treated for ITP.46 As such, dogs receiving

hIVIg for ITP should be closely monitored for thrombotic complications

as the platelet count rebounds. Infusion of hIVIg especially should be

considered as an adjunctive treatment for severely affected, hospitalized

animals because the product has limited availability, high cost, and there

are potential ethical concerns surrounding human product use. More-

over, hemodynamically stable pITP dogs without anemia or active bleed-

ing have a good prognosis.21,47

Cats:

a. Based on the descriptions of several cats with presumed pITP that

may have responded to hIVIg after failure to respond to glucocorti-

coids alone, there is weak evidence that hIVIg in combination with

glucocorticoids may induce recovery of platelet counts in individual

cats compared with the use of glucocorticoids alone.

b. We suggest that hIVIg in conjunction with glucocorticoids be con-

sidered as an adjunctive emergency treatment option in cats with

clinically relevant bleeding or refractory pITP.

LEVINE ET AL. 7
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Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 39/40 Delphi Round 2.

Evidence summary:

Use of hIVIg in cats with ITP has been described in 2 case

reports.48,49 In 1 cat with precursor immune-mediated anemia and

thrombocytopenia refractory to glucocorticoids, a single IV infusion of

hIVIg (1.21 g/kg) was associated with reticulocytosis and platelet count

recovery within 72 hours.48 In another report of a cat with presumed

pITP unresponsive to prednisolone and cyclosporine, a single hIVIg infu-

sion was associated with a temporary increase in platelet count.49

Non-PICO 3: What dosage of IVIg should be used?

We suggest a hIVIg dosage of 0.5-1.0 g/kg IV given once, with

dosage adjustments based on vial and patient size as needed. Repeated

administration of IVIg is not recommended because the efficacy and

safety of repeated treatment beyond 3 days has not been assessed in

dogs or cats.

3. In dogs and cats with pITP (P), is treatment with combined gluco-

corticoids and IVIg (I) compared with use of glucocorticoids and vin-

cristine (C) associated with different primary or secondary

outcomes (O)?

Dogs:

a. There is moderately strong evidence that the use of a single

IV administration of vincristine at the appropriate dosage of

0.02 mg/kg or a single hIVIg infusion at a minimum dosage of 0.5 g/kg

IV over 6-12 hours in dogs with presumed pITP, in conjunction with

immunosuppressive dosages of glucocorticoids, accelerates initial

platelet count recovery and shortens hospitalization time.

b. Owing to substantially lower cost, ready availability, and ease of

administration, vincristine should be used as a first line emergency

adjunctive treatment in preference to hIVIg for dogs with pre-

sumed ITP and clinically relevant bleeding.

i. We suggest that vincristine should, however, be used with

caution, if at all, in dog breeds with a high incidence of the

ABCB1 (MDR1) gene mutation, including smooth/rough collies,

Shetland sheepdogs and long-haired whippets.

ii. We also suggest that, if modified cyclosporine is considered

as a potential concurrent immunosuppressive drug, the com-

mencement of cyclosporine be delayed for several days after

administration of vincristine to minimize the risk of drug-

induced neutropenia.

Level of evidence: Moderate. Strength of recommendation: Moder-

ate. Degree of consensus: 35/39 Delphi Round 2. Some evaluators

felt that because there was clinical equivalence, cost should not fac-

tor into the recommendation.

Evidence summary:

One RCT directly addressed the PICO question,15 2 other pro-

spective studies partially addressed it,14,38 and several other reports

provided additional relevant information.23-27,47,50,51 The RCT sup-

ports use of either vincristine or hIVIg in addition to glucocorticoids in

dogs with pITP and clinically relevant bleeding to accelerate platelet

count recovery and shorten hospitalization time.15 In that study, the

median time to reach ≥40 000 platelets/μL was 2.5 days (1-4) in

the vincristine/prednisone group, and 2.5 days (0-10) in the hIVIg/

prednisone group. Results from both intervention groups in the RCT

were very similar to comparable groups in previous reports.14,38 In the

RCT, no differences in transfusion requirements or survival to dis-

charge, or survival to 6 or 12 months after study entry, were observed

between interventions, but the trial was underpowered to detect dif-

ferences in these outcomes. In the RCT, however, cost of treatment

was significantly higher in the hIVIg/prednisone compared with the

vincristine/prednisone group.

Cats:

a. There is insufficient evidence to make a strong recommendation

for use of vincristine or hIVIg in cats with pITP, but limited avail-

able data from case reports and series favor hIVIg over vincristine

as an adjunctive emergency treatment option in conjunction with

immunosuppressive dosages of glucocorticoids in cats with ITP

and clinically relevant bleeding.

b. We suggest that, in addition to glucocorticoids, hIVIg should be

considered in preference to vincristine as an adjunctive emergency

treatment option in cats with pITP.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 38/39 Delphi Round 2. Some evidence evaluators cau-

tioned against overinterpreting the evidence against vincristine because

2/3 cats that received vincristine had refractory disease and received

vincristine late in the course of treatment; future study is needed.

Evidence summary:

See PICO 1 and 2 above.

4. In dogs and cats with pITP (P), is treatment with glucocorticoids

combined with a second immunosuppressive drug (I) compared with

use of glucocorticoids alone (C) associated with different primary or

secondary outcomes (O)?

Dogs:

a. There is insufficient evidence to determine if combining glucocorti-

coids with a 2nd immunosuppressive drug is associated with differ-

ent outcomes versus use of glucocorticoids alone.

b. We suggest a 2nd immunosuppressive drug be used in combina-

tion with glucocorticoids in the following situations:

i. No response within 5-7 days of starting glucocorticoids.

ii. Development or expected development of severe adverse

effects to glucocorticoids.

iii. Relapse during tapering of glucocorticoid dosage after a CR.

c. Early use of a 2nd immunosuppressive drug may be considered in

i. Dogs >25 kg to allow more rapid tapering of glucocorticoid

dosages.

8 LEVINE ET AL.
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ii. Dogs with severe bleeding because of anticipated delayed

onset of action of secondary drugs.

d. If a 2nd immunosuppressive drug is to be used, reasonable options

include (alphabetically): azathioprine, cyclosporine (modified), leflu-

nomide, and MMF.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 34/39 Delphi Round 2.

Evidence summary:

No prospective controlled studies addressing the PICO question

were identified. Seven retrospective studies included dogs treated

with glucocorticoids alone or treated with glucocorticoids and at least

1 second immunosuppressive drug, with 2nd drugs often evaluated as

a group rather than individual medications. No study supported or

refuted the benefit of a 2nd immunosuppressive drug for initial

response to treatment52 or rate of relapse,53 but all were likely under-

powered.1,16,20,21,47,52,53 Some studies did not directly compare treat-

ment groups and outcomes,16,20 or dogs were treated with >1 second

drug, precluding any conclusions regarding efficacy.1,21,47,53 Proprie-

tary or generic microemulsified “modified” cyclosporine is the recom-

mended formulation of the drug, because nonmodified formulations

may have suboptimal bioavailability.54,55

All animals in a case series of 5 dogs with ITP treated with

MMF as a sole immunosuppressive drug achieved complete remis-

sion.56 This suggests that MMF might be an effective, single-drug

treatment for ITP in dogs, although spontaneous remission cannot

be ruled out.

Progressively higher frequency of glucocorticoid adverse effects

with increasing body weight has been described in dogs.57 This outcome

might warrant more rapid glucocorticoid dosage tapering, through dos-

age reduction or dosing interval extension, in larger dogs, which may be

facilitated by early institution of a 2nd immunosuppressive drug. See

non-PICO 14 for more discussion of drug tapering.

There is no evidence that adding a 3rd immunosuppressive drug

improves outcomes whereas further immunosuppression can result in

adverse effects.47 Administration of more than 2 immunosuppressive

drugs is not recommended, but changing the 2nd immunosuppressive

drug can be considered.

Cats:

a. There is insufficient evidence to determine if combining glucocorti-

coids with a 2nd immunosuppressive drug is associated with differ-

ent outcomes versus use of glucocorticoids alone.

b. We suggest a 2nd immunosuppressive drug be used in combina-

tion with glucocorticoids in the following situations:

i. No response within 5-7 days of starting glucocorticoids.

ii. Development or expected development of severe adverse

effects to glucocorticoids.

iii. Relapse during tapering of glucocorticoid dosage after a CR.

c. Early use of a 2nd immunosuppressive drug may be considered in

cats with severe bleeding because of anticipated delayed onset of

action of secondary drugs.

d. If a 2nd immunosuppressive drug is to be used, modified cyclo-

sporine and chlorambucil can be considered.

i. Azathioprine should not be used in cats because of their

inability to effectively metabolize it and risk of hematologi-

cal toxicity.

ii. Chlorambucil can be considered but has been associated with

thrombocytopenia when used chronically.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 37/39 Delphi Round 2.

Evidence Summary:

No prospective controlled studies addressing the PICO question

were identified. Among 11 cats with ITP reported in the literature

across 2 case series and 2 case reports,35-37,58 there are no consistent

findings regarding efficacy of specific 2nd immunosuppressive drugs

or of specific glucocorticoids.36,37,58 In individual cats that responded

to treatment, both chlorambucil58 and cyclosporine have been

used.35,37 Chlorambucil has been associated with myelosuppression

and with thrombocytopenia when given chronically for management

of gastrointestinal (GI) lymphoma in cats.59,60 Azathioprine is poorly

metabolized by cats61 and can cause fatal myelosuppression.62 The

use of MMF as an adjunctive immunosuppressive drug has been

reported in 2 cats with primary immune-mediated hemolytic

anemia,63 but its use in ITP has not been described to date. In cats,

MMF has variable pharmacokinetics,64 and data on efficacy and

safety are limited at present.65 A single case report of a cat with

pITP that underwent splenectomy for treatment-refractory ITP

suggests that cyclophosphamide may have some efficacy for treat-

ment of ITP in cats.49

Non-PICO 4: In dogs and cats with pITP, should we individualize

treatment using bleeding scoring systems such as daily canine bleed-

ing assessment tool (DOGiBAT)?

In animals with pITP, we suggest that treatment be individualized

based on disease severity (Figure 2). Animals with suspected pulmo-

nary, central nervous system, or overt GI bleeding should receive vin-

cristine or hIVIg, and co-administration of a 2nd immunosuppressive

drug in addition to glucocorticoids should be considered. In contrast,

we suggest that patients with minimal or no bleeding be managed

with glucocorticoids alone unless they are predicted to be glucocorti-

coid intolerant. Bleeding severity scores (eg, DOGiBAT) might help

individualize treatment, but further validation is required before such

systems are used to guide treatment.

Non-PICO 5: In dogs and cats with pITP, what are the best predic-

tors of disease severity?

In animals with pITP, the clinical signs of bleeding and anatomic

site of bleeding are markers of disease severity. The presence of GI

bleeding, specifically melena, and central nervous system or pulmo-

nary hemorrhage are the most common indicators of severe ITP.11

High blood urea nitrogen concentration and anemia necessitating

transfusion are also indicators of severe ITP.47

LEVINE ET AL. 9
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Non-PICO 6: In dogs and cats with pITP, when should a 2nd immu-

nosuppressant drug beyond glucocorticoids be added?

We suggest 2nd immunosuppressive drugs be considered in the

following scenarios:

a. Severe hemorrhage requiring multiple transfusions, with the 2nd

drug given either immediately or within 1-3 days of diagnosis. It

may be prudent to delay initiating cyclosporine by several days

after vincristine administration to minimize the risk of vincristine-

related neutropenia.

b. Active, refractory hemorrhage, including GI bleeding, if initial rapid

control measures besides glucocorticoids (hIVIg, vincristine) are

unsuccessful within 1-3 days of diagnosis.

c. Inadequate response to glucocorticoids (no substantial increase in

platelet count), typically within 5 days of commencing initial treatment.

d. When adverse effects associated with glucocorticoids are a concern

(eg, large dogs), are unacceptable for the owner, or concurrent dis-

ease is present that would necessitate rapid glucocorticoid dosage

reduction (eg, diabetes mellitus, hyperadrenocorticism, urinary incon-

tinence, severe cardiac disease, prior thromboembolic events).

e. When ITP relapse has occurred while receiving glucocorticoids.

5. In dogs and cats with P, is treatment with dexamethasone

(I) compared with use of prednisone or prednisolone (C) associated

with different primary or secondary outcomes (O)?

See Supporting Information 7.

6. In dogs and cats with P, is treatment with hIVIg alone (I) compared

with use of prednisone or prednisolone (C) associated with different

primary or secondary outcomes (O)?

a. There is insufficient evidence to make treatment recommendations

regarding use of hIVIg alone in dogs and cats with pITP compared

with the use of glucocorticoids alone.

b. Use of hIVIg as the sole treatment in dogs and cats with pITP not

receiving glucocorticoids or any other immunosuppressive drug is

not recommended.

i. Use of hIVIg can be considered in patients in which glucocor-

ticoids or other immunosuppressants are contraindicated.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 38/38 Delphi Round 2.

Evidence summary (Dogs):

No studies were identified describing the use of hIVIg alone for treat-

ment of pITP in dogs. In contrast, there is evidence supporting use of glu-

cocorticoids as sole drugs.1,14,16,19-21,38,47 One case report described

successful treatment of immune-mediated hemolytic anemia (IMHA) and

presumed ITP in a dog with diabetes mellitus using a single hIVIg infusion

(1.3 g/kg IV over 8 hours) combined with leflunomide (2 mg/kg PO

q12h).66 The platelet count was 2000/μL at presentation, 51 000/μL

immediately after the hIVIg infusion, and 116 000/μL 24 hours later. Cur-

rent American Society of Hematology guidelines suggest glucocorticoids

in preference to IVIg in children with ITP and non–life-threatening muco-

sal bleeding.67

Evidence summary (Cats):

Use of hIVIg in cats with ITP has been described in 2 case

reports.48,49 Both cats received concurrent glucocorticoids, and 1 cat

also received cyclosporine and was splenectomized. As such, the utility

of hIVIg as a sole treatment is unknown. The total number of cats with

pITP described is low,35-37,58,68-70 but glucocorticoids alone, or in com-

bination with other immunosuppressive drugs, may be effective for the

treatment of cats with pITP.35-37,58,69 In a case series of 4 cats with pre-

sumed pITP, 3 cats developed adverse effects associated with chronic

glucocorticoid administration including diabetes mellitus and recurrent

bacterial urinary tract infections.37 Adverse effects should be consid-

ered when planning chronic treatment of cats with presumed pITP.

7. In dogs and cats with pITP (P), is initial treatment with high dosages

of prednisolone or prednisone (>2 mg/kg/day; I) compared with more

conservative dosages (2 mg/kg or dosing based on m2 as in IMHA; C)

associated with different primary or secondary outcomes (O)?

See Supporting Information 7.

8. In dogs and cats with pITP (P), is a maintenance treatment with

glucocorticoids and a 2nd immunosuppressive drug (I) superior to

glucocorticoids alone (C) to prevent relapse (O)?

Dogs:

a. There is insufficient evidence to determine if maintenance treat-

ment with glucocorticoids and a 2nd immunosuppressive drug is

superior to glucocorticoids alone to prevent relapse.

b. For maintenance treatment of pITP in dogs, use of a 2nd immuno-

suppressive drug in combination with glucocorticoids can be con-

sidered in the following situations:

i. Relapse after a CR when the glucocorticoid dosage is tapered.

ii. Development or expectation of severe adverse effects related

to the use of glucocorticoids.

iii. Dogs weighing >25 kg to enable more rapid tapering of gluco-

corticoid dosages.

c. Reasonable 2nd immunosuppressive drug options include (alphabeti-

cally) azathioprine, cyclosporine (modified), leflunomide, or MMF.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 38/40 Delphi Round 2.

Evidence summary:

No prospective studies addressed the PICO question. Three ret-

rospective studies that compared rate of relapse among dogs treated

with glucocorticoids alone with those receiving combined glucocorti-

coids and additional immunosuppressive drugs neither support nor

refute the benefit of additional immunosuppressive drugs in prevent-

ing relapse.1,21,53 In a study observing dogs with pITP for ≥1 year, the

relapse rate was 31% (14 of 45 dogs), but no difference in relapse rate

among dogs treated with prednisone alone (n = 8) compared with

regimens combining prednisone with other immunosuppressive drugs

(n = 37) was observed.53 Overall relapse rates in 2 other studies were

26%21 and 39%,1 but neither study observed any difference in relapse

10 LEVINE ET AL.
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rates among groups of dogs managed with different immunosuppres-

sive drug regimens.

Increasing body weight is associated with progressively higher

incidence of glucocorticoid adverse effects in dogs.57 Addition of a

2nd immunosuppressive drug could allow more rapid glucocorticoid

tapering.

Cats:

a. There is no evidence to determine if maintenance treatment with

glucocorticoids and a 2nd immunosuppressive drug is superior to

glucocorticoids alone to prevent relapse.

b. For maintenance treatment of pITP in cats, use of a 2nd immuno-

suppressive drug in combination with glucocorticoids can be con-

sidered in the following situations:

i. Relapse after a CR when the glucocorticoid dosage is tapered.

ii. Development or expectation of severe adverse effects related

to the use of glucocorticoids.

c. Reasonable 2nd immunosuppressive drug options include (alpha-

betically) chlorambucil and modified cyclosporine.

i. Chlorambucil can be considered but has been associated with

thrombocytopenia when used chronically.

Level of evidence: None. Strength of recommendation: Weak.

Degree of consensus: 36/39 Delphi Round 2.

Evidence summary:

No prospective studies addressed the PICO question. No publica-

tion on cats with ITP compared glucocorticoids alone with multidrug

regimens.35-37,58 In 1 case series, the 3 cats that survived to discharge

were managed with glucocorticoids alone and relapsed several times

during the follow-up period; 1 cat received a glucocorticoid and

cyclosporine to maintain remission.37 Similarly, another case report

described a cat with probable ITP that relapsed during prednisolone

tapering, appeared to respond to the addition of cyclosporine and

subsequently had changes in platelet count that corresponded with

changes in immunosuppressive drug dosages.35 In another case

series, 3 of the 4 cats that survived to discharge were treated with

glucocorticoids alone and did not relapse within 12 to 120 days.58

One cat treated with prednisolone and chlorambucil relapsed on day

36 after both drugs had been tapered and responded to increased

dosages.58 For further discussion of additional immunosuppressive

drugs in cats, please see PICO 4 above.

Non-PICO 7: In dogs and cats with pITP, how often and why do

relapses occur?

Reported relapse rates range from 9% to 47%, with most occurring

earlier in the disease (median, 79 days in 1 study).1,16,20,21,47,53,71 Poten-

tial causes include: rapid tapering or cessation of immunosuppression,72

occurrence of a new comorbidity triggering an autoimmune response, or

the persistent effect of an occult comorbidity that escaped detection

during the initial diagnostic evaluation. It is uncertain if time to recovery

of platelet count is associated with relapse.20,53 Similarly, treatment dura-

tion (finite vs indefinite) and treatment regimen have not been

consistently identified to impact relapse,1,53 although rapidity of predni-

sone tapering may be associated with relapse.72

Non-PICO 8: In dogs and cats with pITP experiencing a relapse, what

tests or diagnostic evaluation should be performed?

We suggest the following be considered: history including drug

and travel exposures, CBC with blood smear examination, serum bio-

chemical profile, and urinalysis. Imaging studies, cytologic examina-

tion, and infectious or neoplastic disease screening may be indicated

based on geographic location and infectious disease risk.12 Therapeu-

tic drug monitoring might be useful. The extent of investigation

should be adjusted based on the interval from initial diagnosis and any

recent changes in drug treatment (ie, less investigation if relapse

occurs during immunosuppressive drug tapering).

Non-PICO 9: How should dogs and cats with pITP that experience

relapse be managed?

If relapse is suspected, we recommend that the diagnosis be

reconfirmed using the diagnostic criteria and approach described in

the Consensus Statement on Diagnosis of ITP,12 recognizing that

some test results may be affected by recent or current immunosup-

pressive drug administration. Assessments should be made for poten-

tial trigger factors with particular attention paid to infectious triggers

if the relapse occurred during immunosuppressive treatment. Identifi-

cation of a trigger factor warrants initiation of disease-specific treat-

ment with or without concurrent immunosuppression (see non-PICO

10). As shown in Figure 3, if no trigger factor is identified, and the

relapse occurred while tapering immunosuppressive drugs, we sug-

gest that the dosage of immunosuppressive drugs be increased. A

relapse of mild disease can be managed by returning the drug dos-

ages to their most recent previous dosages. In contrast, a relapse of

severe disease should be managed by restarting the induction proto-

col. Depending on severity of relapse, vincristine and hIVIg could be

administered, with hIVIg only being given if it was not previously

used. After re-establishing a treatment response, all future immuno-

suppressive drug tapering should be undertaken more gradually (eg,

doubling time intervals or decreasing the decrements in drug dos-

ages). Lifelong immunosuppressive treatment, at the lowest achiev-

able dosage, may be necessary if recurrent relapses occur despite

careful, gradual tapering. Continuous immunosuppressive treatment

or repeated relapse might prompt consideration for use of romiplos-

tim or splenectomy provided potential infectious disease triggers

have been excluded.

9. In dogs and cats with pITP (P), is treatment with glucocorticoids and

any 2nd drug (I) compared with treatment with glucocorticoids and any

other 2nd drug (C) associated with different primary or secondary out-

comes (O)?

Dogs:

a. There are insufficient data to allow comparison of efficacy of any

2nd immunosuppressive drugs in improving treatment outcomes in

dogs with ITP.

LEVINE ET AL. 11
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b. If use of a 2nd immunosuppressive drug in combination with glu-

cocorticoids is deemed to be indicated, any of the options listed

under PICO 4 (azathioprine, modified cyclosporine, leflunomide, or

MMF) can be considered, because there are no data documenting

improved efficacy of a specific 2nd drug compared to another.

i. The preferred drug might be determined by patient size,

because modified cyclosporine, as a drug approved for veteri-

nary use, is available in formulations suitable for dosing smaller

dogs without the need for compounding.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 39/40 Delphi Round 2.

Evidence summary:

One retrospective study of 37 dogs with pITP compared prednisone

and cyclosporine (n = 17) with prednisone and MMF (n = 20).73 Base-

line patient characteristics were not statistically compared, but larger

dogs appeared to more frequently receive MMF. No outcome differ-

ences were apparent including duration of hospitalization (both median,

3 days), 30-day survival (17/20 dogs for MMF vs 15/17 for cyclospor-

ine), and 60-day survival (16/20 dogs for MMF vs 14/17 for cyclospor-

ine). The authors observed that fewer adverse events occurred in the

MMF group (9/20 for MMF vs 11/17 for cyclosporine), but statistical

comparisons were not made. No conclusions regarding the comparative

efficacy of MMF versus cyclosporine for treatment of presumed pITP

could be drawn. Four other retrospective studies included dogs that

received a glucocorticoid and a 2nd immunosuppressive drug, but they

were not designed to determine the effect of 1 second drug compared

to another in dogs receiving glucocorticoids.1,21,47,53 Use of cyclosporine

has been associated with increased risk of bacterial infection74 and with

opportunistic, potentially life-threatening, fungal infections.75

Cats:

a. No data allow comparison of efficacy of any 2nd immunosuppres-

sive drugs in improving treatment outcomes in cats with ITP.

b. If use of a 2nd immunosuppressive drug in combination with glu-

cocorticoids is deemed to be indicated in cats, either chlorambucil

or modified cyclosporine can be considered.

i. Azathioprine should not be used in cats because of their

inability to effectively metabolize it and the risk of hematolog-

ical toxicity.

ii. Chlorambucil can be considered but has been associated with

thrombocytopenia when used chronically.

Level of evidence: None. Strength of recommendation: Weak.

Degree of consensus: 38/40 Delphi Round 2.

Evidence summary:

No studies directly addressing the PICO question were identified.

Various 2nd immunosuppressive drugs including cyclosporine (n = 2),

chlorambucil (n = 1), and cyclophosphamide (n = 1) have been admin-

istered to cats with ITP, but no conclusions can be drawn from these

case reports regarding drug efficacy.35-37,49,58

Non-PICO 10: What is the role of immunosuppression, if any, in

the treatment of ITP associated with a reversible comorbidity such

as an infection, and does it vary with the comorbidity or individual

animal?

In patients with probable sITP and severe, life-threatening throm-

bocytopenia, short-term immunosuppression may be considered in

conjunction with the administration of specific treatment while the

results of diagnostic tests are pending, when treating the underlying

comorbidity is not expected to result in rapid resolution of thrombo-

cytopenia, or when the perceived risk of life-threatening hemorrhage

exceeds the risks of immunosuppression. In patients with probable

sITP and moderate thrombocytopenia, definitive treatment for the

comorbidity and monitoring platelet count is recommended. Where

surgery is required to eliminate the comorbidity, potential conse-

quences of immunosuppression on healing should be considered.

Platelet products should be provided for hemostasis according to the

transfusion guidelines.

Whether immunosuppression is needed to resolve sITP is likely

to vary with the comorbidity and the individual patient. Both

comorbidity and patient factors are likely to determine the mecha-

nism of immune-mediated platelet destruction, which in turn might

influence the need for immunosuppression. Some comorbidities

may induce a true autoimmune response where antibodies specifi-

cally target platelet antigens, resulting in Fc or complement-

mediated phagocytosis and destruction.76-79 Antibodies targeting

comorbidity antigens or hapten (rather than self-antigen) may also

cause immune-mediated platelet destruction when antigen, hap-

tens, or circulating immune complexes bind platelet mem-

branes.22,76,77,80-82 The formation of platelet-leukocyte aggregates

also contributes to thrombocytopenia during some infections, sug-

gesting that innate immunity is involved.83 The individual patient

immune milieu when the comorbidity develops may impact

whether or not persistent immune dysregulation that requires

immunosuppression occurs.78

Few studies have investigated the mechanisms of immune-

mediated platelet destruction or evaluated the impact of immuno-

suppression on outcomes in dogs and cats with sITP. The conse-

quences of immunosuppression are most important to consider

with an infectious trigger because it may worsen infection or

enable organism persistence. In many patients, eliminating

the comorbidity without immunosuppression resolves ITP.84-90 By

eliminating the comorbidity, platelet autoantibody production may

decrease even when platelets, rather than comorbidity antigen,

are targeted.79 For others, immunosuppression may be necessary,

but controlled studies are lacking.84,88-90 Importantly, thrombocy-

topenia associated with vector-borne disease agents usually

rapidly responds to appropriate antimicrobial treatment alone.

Pending results of diagnostic testing, empirical treatment with

doxycycline is warranted in any patient (without contraindica-

tions) where doxycycline responsive vector-borne disease agents

are potential triggers. Definitively ruling out infection can be chal-

lenging, and testing guidelines should be followed to ensure infec-

tion is not overlooked.12 Further research investigating whether,

12 LEVINE ET AL.
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and in what circumstances, immunosuppression is required to

resolve sITP is necessary.

10. In dogs and cats with pITP (P), is treatment with melatonin

(I) compared with no melatonin treatment (C) associated with differ-

ent primary or secondary outcomes (O)?

See Supporting Information 7.

11. In dogs and cats with pITP (P), is treatment with TPO recep-

tor agonists (I) compared with no TPO receptor agonist treat-

ment (C) associated with different primary or secondary

outcomes (O)?

Dogs:

a. Limited evidence, based on a small number of cases, suggests that

the TPO receptor agonist romiplostim may be associated with

improved platelet counts in dogs with treatment-refractory ITP.

b. In dogs with refractory ITP with substantial risk for clinical bleed-

ing, romiplostim may be considered as a potentially safe and effec-

tive treatment option.

i. The current very high cost of romiplostim may limit routine

usage.

ii. Use of romiplostim could be considered in patients where gluco-

corticoids or other immunosuppressants are contraindicated.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 38/40 Delphi Round 2.

Evidence summary:

The use of romiplostim, a TPO receptor agonist, has been described

in 5 dogs with ITP (3 pITP and 2 sITP)91 and in a case report of a dog with

refractory amegakaryocytic ITP.92 Five dogs had improved outcomes

after initiation of romiplostim, without adverse effects. One dog with ITP

secondary to chronic ehrlichiosis had an increased platelet count only

after repeated romiplostim administration in conjunction with glucocorti-

coids. Study limitations include low case numbers, no external controls,

and concurrent immunosuppressive drug administration. Although expen-

sive, romiplostim may carry lower risk than treatments such as splenec-

tomy or therapeutic plasma exchange (TPE). Eltrombopag, another TPO

receptor agonist used to treat ITP in humans is, based on experimental

studies utilizing canine platelets, unlikely to be effective in dogs.93

Cats:

a. There are no reports of TPO receptor agonist use in cats with pITP.

b. In cats with pITP, TPO receptor agonists are not recommended

until evidence is available.

Level of evidence: None. Strength of recommendation: Weak.

Degree of consensus: 39/40 Delphi Round 2.

Evidence summary:

There are no reports of TPO receptor agonist use in cats with

pITP. Predicted amino acid sequence homology between feline and

human TPO suggests that romiplostim may bind feline TPO receptors

and have functional activity.94 Eltrombopag is unlikely to be effective

in cats.93

12. In dogs and cats with pITP (P), is treatment with splenectomy

(I) compared with no splenectomy (C) associated with different pri-

mary or secondary outcomes (O)?

Dogs:

a. In dogs with ITP, splenectomy may lead to increased platelet

counts in some animals refractory to standard medical treatment

and lead to sustained remission without medical treatment in some

individuals.

i. Future relapse of thrombocytopenia after splenectomy is

common.

ii. Splenectomy is well-tolerated in most dogs, provided vector-

borne disease is ruled out before surgery.

b. In dogs, for management of pITP, routine use of splenectomy can

be neither recommended nor not recommended.

i. Splenectomy may be considered in dogs with ITP refractory

to medical treatment alone or when adverse drug effects

necessitate discontinuation of immunosuppressive treatment.

ii. Patients should be carefully screened for locally relevant

infectious disease before splenectomy.

iii. Owners should be counseled that long-term response rates to

splenectomy are variable.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 38/40 Delphi Round 2.

Evidence summary:

Three retrospective studies addressed the PICO question and are

equivocal regarding the efficacy of splenectomy for ITP in dogs.16,20,95

A retrospective study of 15 dogs with ITP suggested a decreased

relapse rate with splenectomy compared with medical treatment

alone. Five dogs with recurrent ITP underwent splenectomy, of which

4 experienced complete remission without ongoing medical treat-

ment.20 A case series of 9 dogs that underwent splenectomy for

treatment-refractory immune-mediated hematologic disease included

3 dogs with ITP, of which 1 achieved complete remission.95 An older

retrospective case-control study of 54 dogs with ITP suggested that

splenectomy did not decrease relapse frequency versus medical treat-

ment alone. Eight dogs underwent splenectomy to prevent recur-

rence; 1 died perioperatively, 1 achieved complete remission, and

6 experienced relapse.16 One retrospective study supported the

PICO, wherein 7 dogs with probable ITP underwent splenectomy, 3 of

which achieved complete remission and 3 achieved PRs. One dog ini-

tially responded but later relapsed.96 One dog with probable pITP,

considered refractory to multiple immunosuppressive drugs and hIVIg,

achieved lasting remission (>2 years) after splenectomy.97 Various

case reports and case series include thrombocytopenic dogs that

underwent splenectomy but none specifically referenced dogs with

ITP or provided sufficient data to evaluate efficacy.1,96,98-100
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Combining data from the available studies with clear outcome infor-

mation, 23/24 dogs with ITP that underwent splenectomy survived to

discharge, of which 10 experienced complete remission, 4 experienced

PR, 7 experienced relapse, and 2 failed to improve.

Cats:

a. There is insufficient evidence to determine if splenectomy affects

patient-centered outcomes in cats with pITP.

b. In cats with pITP, routine splenectomy is not recommended.

c. Splenectomy may be considered in cats with ITP that remain

refractory to standard medical treatment, but owners should be

counseled that the likelihood of success is unknown, and ongoing

medical treatment may still be needed.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 40/40 Delphi Round 2.

Evidence summary:

One case report of a cat with pITP that underwent splenectomy

for treatment-refractory ITP was identified.49 The cat failed to respond

to treatment with prednisolone, cyclosporine, and hIVIg. After splenec-

tomy, cyclophosphamide was added to the treatment regimen. The cat

was still alive after 6 months, but experienced relapse when cyclophos-

phamide was discontinued, calling into question the contribution of

splenectomy to disease remission.

13. In dogs and cats with pITP (P), is treatment with TPE

(I) compared with no TPE (C) associated with different primary or

secondary outcomes (O)?

Dogs:

a. There is insufficient evidence to determine if TPE affects patient-

centered outcomes in dogs with pITP.

b. Routine TPE is not recommended in dogs with pITP.

c. We suggest that in dogs with pITP refractory to standard medical

treatment, TPE can be considered for severely affected dogs.

d. Cost and risks associated with TPE must be weighed against the

cost and risks of standard medical treatments to determine whether

TPE should be used routinely in the management of ITP.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 40/40 Delphi Round 2.

Evidence summary:

Two retrospective studies describe the use of TPE in dogs with

immune-mediated hematological disease but neither suggests a defini-

tive therapeutic benefit. The technique was generally considered safe

with complications including filter clotting, hypersensitivity reactions,

hypovolemia, and hypocalcemia reported in up to 35% of the treat-

ments.101,102 One study, which also included dogs with IMHA, com-

pared dogs with ITP treated with membrane-based TPE (n = 10) to

conventionally treated controls (n = 66). Descriptions of ITP diagnosis

and management were limited. No difference in survival to discharge

between treatment groups was observed, although dogs undergo-

ing TPE were more severely affected than controls.101 Dogs in the

TPE group were hospitalized longer and incurred higher costs. In a

case series, 4 dogs with pITP that had been transfused and had NR

to treatment for >4 days, underwent 3 sequential centrifugal TPE

sessions.102 Three dogs survived to discharge; time to platelet

count ≥40 000 μL was 1 day, 5 days, and 6 days. One dog was

euthanized because of persistent thrombocytopenia and transfu-

sion dependence.

Cats:

a. There is insufficient evidence to determine if TPE affects patient-

centered outcomes in cats with pITP.

b. Therapeutic plasma exchange is not recommended in cats with pITP.

Level of evidence: None. Strength of recommendation: Weak.

Degree of consensus: 38/40 Delphi Round 2.

Evidence summary:

No studies evaluating TPE in cats with immune-mediated hema-

tologic disorders were identified.

14. In dogs and cats with ITP undergoing treatment (P), does admin-

istration of an antithrombotic (I) as opposed to no antithrombotic

treatment (C) improve any outcomes (O)?

a. Available data are contradictory regarding the risk of thrombosis in

dogs undergoing treatment for ITP; no relevant studies in cats

were identified.

b. In dogs or cats with ITP, the use of antithrombotic drugs is gen-

erally not indicated but the use of antithrombotics may be con-

sidered in specific circumstances where the patient is at low risk

for hemorrhage and preexisting comorbidities predispose to

thrombosis.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 17/17 Delphi Round 3.

Evidence summary:

No studies were identified that addressed the PICO question.

Two studies identified thrombosis in dogs with ITP receiving immuno-

suppressive prednisone dosages,47,103 whereas 3 did not.16,21,53 In

1 study, venous thrombosis was documented in 2/73 dogs with ITP.47

Both events occurred during acute treatment within 2 weeks of hos-

pital discharge. Four other dogs in the study died because of acute

respiratory distress; differential diagnoses included pulmonary hemor-

rhage, pulmonary thromboembolism, or acute lung injury. An addi-

tional 5 dogs developed neurologic dysfunction that could have

resulted from intracranial bleeding or thrombosis. A follow-up study

using thromboelastography (TEG) to assess dogs with ITP suggested a

transient hypercoagulable state as platelet counts normalized, but

clinical thrombosis was not identified.46 Potential mechanisms of a

prothrombotic state in these patients include release of reactive

immature (reticulated) platelets and inflammation associated with

14 LEVINE ET AL.
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hospitalization and transfusion. Concomitant glucocorticoid adminis-

tration might also lead to a hypercoagulable state.104-106 The clinical

relevance or corresponding thrombotic risk of hypercoagulable TEG

tracings is unknown. One cat in a case series of 5 cats with pITP was

euthanized during hospitalization with clinical signs of acute respira-

tory distress.58 Pulmonary thromboembolism was suspected but not

confirmed. There are no data upon which to base recommendations

for the use of antithrombotics in the setting of ITP. If comorbidities

that are recognized risk factors for thrombosis are present,107,108

thromboprophylaxis can be considered in dogs with ITP as the platelet

count begins to rebound and the patient is no longer at risk of sponta-

neous bleeding.109

15. In dogs and cats with ITP undergoing treatment (P), does devel-

opment of coagulation test abnormalities (not just thrombocytope-

nia; I) versus normal coagulation test results (C) worsen any

outcomes (O)?

a. In dogs and cats with ITP undergoing treatment, there are no stud-

ies assessing the effect of development of coagulation test abnor-

malities in addition to thrombocytopenia on patient outcomes.

b. Routine measurement of clotting tests (such as prothrombin time

and activated partial thromboplastin time) is not indicated in dogs

and cats with ITP undergoing treatment.

i. Clotting times could be measured in dogs and cats that have

bleeding into body cavities (not typical of ITP) or that develop

bleeding after improvement in platelet numbers.

ii. Clotting times should be measured as part of the diagnosis of

ITP to rule out other causes of thrombocytopenia (see Con-

sensus Statement for Diagnosis of ITP in Dogs and Cats).12

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 17/17 Delphi Round 3.

Evidence summary:

No studies were identified with follow-up monitoring of coagula-

tion tests after initial diagnosis. In a small prospective observational

study, hypercoagulability was identified using TEG,46 but thrombosis

was not identified in any dog. As such, the available evidence suggests

that coagulation abnormalities are uncommon in patients diagnosed

with ITP and undergoing treatment. In general, development of a coa-

gulopathy would be expected to worsen outcome, but the specific

risks for dogs or cats with ITP remain unknown.

16. In dogs and cats with pITP (P), is the use of proton-pump inhibi-

tors, sucralfate or other gastroprotectants (I) compared with no gas-

troprotectant treatment (C) associated with different primary or

secondary outcomes or less evidence of gastric erosion or ulceration

or GI bleeding (O)?

Dogs:

a. There is insufficient evidence to determine if the use of proton-

pump inhibitors or sucralfate or other gastroprotectants affects

patient-centered outcomes in dogs with pITP.

b. We suggest that in dogs with pITP, the use of gastroprotectants

be considered in the presence of observed or suspected melena.

i. This suggestion is based on the premise that, although GI

bleeding can occur without loss of mucosal integrity in dogs

with thrombocytopenia, it is impossible to exclude with cer-

tainty the possibility of GI ulceration, especially in the face of

glucocorticoid treatment.

ii. Specific gastroprotectant drug and dosage recommendations

are provided by the 2018 ACVIM Consensus Statement Sup-

port for Rational Administration of GI Protectants to Dogs

and Cats.110

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 36/40 Delphi Round 2. A few evidence evaluators dis-

agreed, stating there was insufficient evidence for the efficacy of gas-

troprotectants in pITP patients to support their use, and that

sucralfate, if given concurrently with other drugs, could inhibit absorp-

tion of essential ITP medications. In humans, proton-pump inhibitors

have been associated with decreased GI absorption of mycopheno-

late.111 It is unknown if this effect can also occur in dogs and cats.

Evidence summary:

Melena is common dogs with ITP,15,38,47 increases the need for

blood transfusions,112 and is associated with nonsurvival.47 Melena

does not necessarily indicate compromised GI mucosal integrity in ani-

mals with ITP, because GI bleeding can occur despite an intact mucosa

in animals with thrombocytopenia. Gastroprotectants are frequently

administered to dogs with ITP,1,21,113,114 but evidence of efficacy is lim-

ited. One retrospective cohort study that addressed the PICO question

was identified.47 Of 73 dogs included, 62 (85%) received a gastropro-

tectant, but no association with survival to discharge was observed.

However, treatment was not standardized, and the study was not

designed to answer the PICO question. Another retrospective study

of dogs with combined IMHA and thrombocytopenia also found no

association of gastroprotectant use with outcome, but again the

study design was limiting.115 No studies were identified that evalu-

ated the effect of gastroprotectants on GI bleeding, erosion, or

ulceration in dogs with ITP. One study, available only in abstract

form, did not identify a benefit of gastroprotectants in dogs treated

with immunosuppressive dosages of glucocorticoids.116 In addition,

even twice-daily IV proton-pump inhibitor treatment is unlikely to

achieve a prolonged intragastric pH >6 that would allow for optimal

platelet aggregration.117,118 There is conflicting evidence regarding

the risk of GI ulceration in dogs receiving glucocorticoids.119-122

Meta-analyses in human medicine generally agree that the risk of

GI bleeding associated with glucocorticoid administration is low in

outpatients not concurrently receiving NSAIDs, but glucocorticoids

may increase GI bleeding risk in hospitalized patients.123

Cats:

a. There are currently no studies available to support or refute the

claim that the use of gastroprotectants improves outcome in cats

with pITP.
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b. We suggest that in cats with pITP, the use of gastroprotectants be

considered in the presence of observed or suspected melena.

Level of evidence: None. Strength of recommendation: Weak.

Degree of consensus: 37/40 Delphi Round 2.

Evidence summary:

Evidence regarding use of gastroprotectants in cats with ITP is limited

to a single case series, precluding assessments of efficacy.58 Although glu-

cocorticoid treatment might be a risk factor for GI perforation in cats with

concurrent diseases, it is unknown how this risk translates to cats with

ITP.124 Proton-pump inhibitors are unlikely to increase intragastric pH to a

level at which platelet aggregation can readily occur.125

Non-PICO 11: Is there rationale to employ probiotics in treatment of

dogs and cats with pITP?

Routine administration of probiotics to animals with ITP is

not currently recommended because our understanding of the role of

the microbiome in disease pathogenesis is nascent. Evidence from

humans suggests a role for dysbiosis in the development of ITP,126,127

with 1 study identifying a link between alterations in the microbiome

and treatment response.128 Drugs such as vincristine have been

reported to cause dysbiosis.129 One case of fecal microbiota trans-

plantation for management of ITP in a human has been reported, and

a clinical trial evaluating the efficacy of probiotics in human ITP

patients is ongoing.130 One study observed that dogs with ITP have

alterations in the GI microbiome including enrichment of potential

pathogens (Clostridium septicum and Escherichia coli).131 Probiotics

could be considered in animals with GI signs, especially if these are a

sequelae of the treatment.

17. In dogs and cats with pITP (P), are vaccinations after ITP diagno-

sis (I) compared with no vaccinations (C) associated with a higher

rate of ITP relapse (O)?

a. There are very limited data in dogs and no data in cats regarding

the association between vaccination and ITP disease relapse.

b. For dogs and cats that have recovered from an immune-

mediated disease associated with vaccination, we recommend

that public health considerations and the risk of disease expo-

sure be weighed against the unknown and presumed very small

chance of relapse of immune-mediated disease, or revaccina-

tion may be avoided by monitoring titers. Alternatively, cats

could be housed indoors in an environment where vaccination

may not be required.

c. It is unclear if the same degree of caution is needed in dogs or cats

with ITP that was not originally associated with vaccination.

d. Recommendations should be individualized for dogs and cats con-

sidering vaccination history, lifestyle factors, treatment (eg, immu-

nosuppressive drugs), and the potential consequences of failing to

vaccinate.

Level of evidence: None. Strength of recommendation: Weak.

Degree of consensus: 38/40 Delphi Round 2.

Evidence summary:

Vaccine-associated ITP is rare in dogs, but can occur and evidence

that vaccination is associated with ITP in dogs is limited, with a single

small study demonstrating a lack of association.12,22 There are very

limited data regarding the association of vaccination with pITP relapse

in dogs or cats. One study (available only in abstract form) evaluated

the association between vaccination and relapse risk in dogs with

pITP.132 The study included 21 dogs with pITP that were successfully

tapered off all immunosuppressive drugs, 12 of which received at

least 1 vaccination ≥1 month after immunosuppressive drug discon-

tinuation; none experienced relapse of their ITP.

Guidelines from the World Small Animal Veterinary Association133

suggest that core revaccination might be avoided in dogs that have

recovered from an immune-mediated disease by monitoring titers.

Noncore vaccines should be selected after weighing the risk of disease

exposure against the risk of immune-mediated disease relapse.133 For

animals in remission, it may be reasonable to vaccinate only for life-

threatening conditions (eg, leptospirosis) and for diseases where there

is a legal requirement (eg, rabies). The American Society of Hematology

2019 guidelines recommend evaluating vaccine titers in children with

suspected vaccine-related ITP to aid decision-making regarding repeat

vaccination. Where protective titers are present, repeat vaccination is

not necessary, whereas in children with inadequate titers, reimmuniza-

tion is recommended.67

Non-PICO 12: In dogs and cats with pITP, what recommendations

should be made about vaccinations in animals after treatment?

In dogs and cats with pITP, the risk of vaccination should be individ-

ually assessed, considering the risk of infectious disease exposure, local

laws, and, for rabies, consequences of non-adherence to local laws in the

event of exposure. Measuring titers for canine distemper virus, canine

adenovirus, canine parvovirus, and feline panleukopenia virus as surro-

gate markers for protection can be considered, in accordance with Amer-

ican Animal Hospital Association vaccination guidelines.134 Administering

only 1 vaccine per visit is recommended, and only after immunosuppres-

sive drugs are discontinued or limited to anti-inflammatory dosages of

glucocorticoids (eg, 0.5 mg/kg prednisone q24h) if glucocorticoid discon-

tinuation is not anticipated. Measuring platelet count 2 and 5 weeks

postvaccination should be considered.

18. In dogs and cats with pITP (P), does treatment with any platelet-

containing transfusion product (I), compared with no platelet-

containing products (C), improve any outcomes (O)?

Dogs:

a. There is insufficient evidence to determine if transfusion of platelet-

containing products affects patient-centered outcomes in dogs

with pITP.

b. In dogs with pITP, routine transfusion of platelet-containing prod-

ucts is not recommended.

c. We suggest that in dogs with pITP, transfusion of platelet-

containing products be considered if there is evidence of severe or

life-threatening bleeding.

16 LEVINE ET AL.
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Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 13/13 Delphi Round 1.

Evidence summary:

One retrospective case-control study was identified that directly

addressed the PICO question.135 This study described 43 dogs that

received a cryopreserved platelet product for thrombocytopenic bleeding

and 43 control dogs that did not receive a platelet-containing transfusion

product. The study included dogs with probable pITP and demonstrated

that cryopreserved platelet transfusions can increase recipient platelet

count. There was no effect on clinical bleeding or survival. Notably, trans-

fused dogs had more severe disease, confounding assessment of associa-

tion between the intervention and patient-centered outcomes. There is

no indication from this study, or from the literature, that routine platelet

transfusion is essential for management of ITP. Producing platelet transfu-

sion products is challenging and costly,136-138 and without clear evidence

of efficacy and the potential for allogenic transfusion reactions,136,139 rou-

tine platelet transfusion in dogs with ITP is not recommended.

Six additional prospective studies were reviewed describing the

use of platelet transfusion products in dogs, but none described

dogs with ITP.136,140-144 These studies reported transfusion of fresh

platelet concentrates,136,140-142 cryopreserved platelet products,143

or lyophilized platelet products144 in nonimmune disease conditions

including radiation-induced pancytopenia,140-143 coronary artery

bypass grafting models,144 and bone marrow transplantation.136 These

6 studies suggest that transfusion of platelet products is safe,

increases platelet count, and decreases clinical bleeding in dogs with

non-ITP. Although these studies are not of ITP, they suggest that

platelet transfusion in dogs with clinical bleeding secondary to ITP is a

reasonable treatment option. One retrospective study of 149 dogs,

including 39 (26%) with probable pITP, that received fresh platelet

concentrates was reviewed.145 The study design precluded an assess-

ment of the impact of platelet transfusion on outcome. This study

compared pretransfusion and posttransfusion platelet counts and

observed a significant increase in platelet count after transfusion in

dogs with pITP. The median change in platelet count was 2000 plate-

lets/μL (range, �5000 to +75 000). This finding suggests that platelet

concentrates, if accessible, are a reasonable choice for treatment of

dogs with pITP and will in some cases effect a meaningful increase in

platelet count that could be lifesaving. However, on average, the

increment in platelet count after transfusion is minimal. These data

reinforce the perspective that transfusion treatment in dogs with pITP

is an adjunctive therapeutic strategy only.

Cats:

a. There is insufficient evidence to determine if transfusion of

platelet-containing products affects patient-centered outcomes

in cats with pITP.

b. In cats with pITP, routine transfusion of platelet-containing prod-

ucts is not recommended.

c. We suggest that in cats with pITP, transfusion of platelet-containing

product only be considered if there is evidence of severe or life-

threatening bleeding.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 13/13 Delphi Round 1.

Evidence summary:

No studies were identified that directly addressed the PICO ques-

tion. One study described administration of fresh feline platelet concen-

trates for correction of prolonged oral mucosal bleeding times in cats

with Chediak-Higashi syndrome,146 a storage pool disorder that abro-

gates platelet adenosine diphosphate and serotonin release.147-149

Transfusion to a platelet count of 40-60 000/μL normalized oral muco-

sal bleeding times, which became prolonged again as transfused platelets

were eliminated, indicating that the transfused feline platelets were

hemostatic. It cannot be inferred from this study that transfusion of

feline platelets to cats with ITP would control bleeding or improve

patient outcomes, but it does suggest that transfusion of feline platelets

can be considered in cats with ITP that are experiencing clinical bleeding.

Various case series and case reports describe feline whole blood transfu-

sion to cats with ITP, typically for management of anemia potentially in

combination with thrombocytopenia and clinical bleeding.35,48,58,150-152

Transfused cats may have received viable, hemostatic platelets within

these whole blood transfusions, but the impact of this treatment on out-

come cannot be determined. It is assumed from studies in other species

that fresh whole blood contains functional platelets, but this has not

been reported in cats.

19. In dogs and cats with pITP (P), does treatment with 1 platelet-

containing product (I), compared with any other platelet-containing

products (C), improve any outcomes (O)?

Dogs:

a. There is insufficient evidence to determine if any platelet-containing

product is superior to another for treatment of dogs with pITP.

b. We suggest that when determining which platelet-containing prod-

uct to use in dogs with pITP, factors including availability, safety,

product volume, and platelet particle number be considered.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 13/13 Delphi Round 1.

Evidence summary:

Two multicenter clinical trials were identified that directly addressed

the PICO question.114,153 Most, but not all, dogs in these studies had

probable pITP but rigorous diagnostic evaluations were not performed

and outcomes in dogs with pITP were not specifically compared. Both

studies compared patient-centered outcomes between interventions, but

both were underpowered to detect survival differences. In the 1st study,

dogs with thrombocytopenic bleeding were randomized to receive either

fresh canine platelet concentrates or formaldehyde-stabilized lyophilized

canine platelets.153 Outcome measures included bleeding scores, transfu-

sion requirements, duration of hospitalization, survival to discharge, and

survival to 28 days after study entry. This study confirmed the feasibility

and safety of transfusion of both products in clinical patients, but no dif-

ferences in any outcome measure between groups were identified. The
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2nd study was a noninferiority study comparing dimethyl sulfoxide

(DMSO)-stabilized cryopreserved canine platelets with trehalose-

stabilized lyophilized canine platelets for management of bleeding in

dogs with thrombocytopenia.114 More stringent study entry criteria

might have increased specificity for ITP, but extensive diagnostic

investigations were not universally performed. Outcome measures

included pretransfusion to posttransfusion change in bleeding score,

platelet count and hematocrit, the need for additional red blood cell

(RBC) transfusion, and all-cause mortality. Overall, the lyophilized plate-

lets were noninferior to the DMSO-stabilized cryopreserved platelet

control product for all of the primary outcome measures. The lyophi-

lized platelets were superior for change in hematocrit at 1-hour post-

transfusion, but this effect disappeared by 24 hours, and its clinical

relevance is questionable. Taken together, these trials suggest that

none of the 4 canine platelet products tested are superior and any

could therefore reasonably be used to manage thrombocytopenic

bleeding in dogs with ITP. The choice of platelet product might be

informed by availability, safety, product volume, and platelet particle

number.

Cats:

a. No evidence was available to determine if any platelet-

containing product is superior to another for treatment of cats

with pITP.

b. We suggest that when determining which platelet-containing prod-

uct to use in cats with pITP factors including availability, safety,

product volume, and platelet particle number be considered.

Level of evidence: None. Strength of recommendation: Weak.

Degree of consensus: 13/13 Delphi Round 1.

Evidence summary:

No studies were identified that addressed the PICO question.

The study in cats with Chediak-Higashi syndrome (PICO 18),146

suggested that platelet concentrates are hemostatically active, but

availability of feline platelet concentrates is limited. Fresh whole blood

may be the only widely available platelet-containing product for cats,

but efficacy is unknown.

20. In dogs and cats with pITP (P), does treatment with any RBC-

containing transfusion product (I), compared with no RBC-containing

products (C), improve any outcomes (O)?

Dogs:

a. There is insufficient evidence to determine if transfusion of any

RBC-containing product affects patient-centered outcomes in

dogs with pITP.

b. We suggest that in dogs with pITP, use of RBC-containing transfu-

sion products for management of clinically relevant anemia or

hemorrhagic hypovolemia should be considered.

c. We suggest that when determining which RBC-containing product

to use in dogs with pITP, factors including availability, safety, prod-

uct volume, and presence of platelets be considered.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 13/13 Delphi Round 1.

Evidence summary:

No studies that directly addressed the PICO question were

identified, potentially because of widespread availability of blood

products for dogs and ethical concerns about managing dogs with

symptomatic anemia or hemorrhagic hypovolemia without transfusion.

Studies describing hemoglobin-based oxygen carrying solution adminis-

tration were excluded. Six studies were reviewed: 5 were retrospective

case series,1,47,112,115,154 and 1 was a prospective longitudinal cohort

study.155 None of these studies compared whole blood with packed

RBCs, and individual product usage appeared to reflect availability and

clinician preference. In the 2 studies focused on probable ITP cases,1,47

RBC transfusions were administered in 17% (10/58) of cases1 and 36%

(26/73) of cases.47 The impact of transfusion on outcome was not

assessed in either study. In 1 study, 6/10 dogs that received RBC trans-

fusions did not survive to discharge,1 whereas the overall survival rate

in the other study was 84% (61/73). Although the influence of transfu-

sion on survival was not assessed, 26/73 dogs received transfusions,

14 of which received multiple transfusions.47

In a study of 86 dogs with Babesia rossi infection and probable

sITP, 32 dogs were transfused and 54 were not. No difference in out-

come was identified between these 2 groups, although only 4/86

patients died.155 In a case series of 12 dogs with IMHA and severe

thrombocytopenia (<15 000/μL), RBC transfusion was performed in

8/12 cases.115 No difference in survival frequency was identified

between the dogs transfused and those not transfused, but the utility

of this analysis is questionable because overall survival to discharge

was 75% (9/12), and only 4 cases did not receive RBCs. Of note, in a

study of dogs with GI bleeding, 16/55 dogs had probable ITP,112 and

these dogs required significantly more RBC transfusions than those

with GI bleeding secondary to other causes.

Transfusion of RBC-containing products is common in dogs with

ITP and is likely performed for management of anemia, hypovolemia,

and in some cases, concurrent platelet administration. There may also

be some additional hemostatic benefit associated with RBC administra-

tion in anemic patients,156 but this possibility is not an indication for

RBC transfusion. It is generally recognized that RBC transfusion is nec-

essary to manage symptomatic anemia and clinically relevant bleeding in

dogs with ITP.157,158 When RBC transfusion is being considered, factors

such as product availability and age,159 recipient blood type,160,161 prior

transfusion history,162-164 potential for transfusion-related adverse

effects,165-167 and presence of platelets in the product168,169 should be

considered.

Cats:

a. There is insufficient evidence to determine if transfusion of any

RBC-containing product affects patient-centered outcomes in cats

with pITP.

b. We suggest that in cats with pITP, use of RBC-containing transfu-

sion products for management of clinically relevant anemia or

hemorrhagic hypovolemia be considered.
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c. We suggest that when determining which RBC-containing product

to use in cats with pITP factors, including availability, safety, prod-

uct volume, and presence of platelets be considered.

Level of evidence: Low. Strength of recommendation: Weak. Degree

of consensus: 13/13 Delphi Round 1.

Evidence summary:

No studies were identified that directly addressed the PICO ques-

tion. Two retrospective case series were identified that reported

probable pITP cases (total n = 9) and described transfusion of RBC-

containing products in a subset of cases (total n = 5),37,58 but the effect

of a RBC-containing transfusion on patient-centered outcomes was not

directly evaluated, and no comparisons were made between individuals

or groups of individual animals. The overall survival rates in these stud-

ies were 3/437 and 4/5.58 In 1 study, an increase in pretransfusion to

posttransfusion hematocrit was noted in 1 cat.37 In addition to the

small numbers of animals included in these reports, the need for a RBC

transfusion in the setting of ITP might indicate greater illness severity

or duration, confounding assessments of association between transfu-

sion and outcome. As in dogs, RBC-containing transfusions are indi-

cated for the management of clinically relevant anemia or hemorrhagic

hypovolemia in cats.170,171 When transfusion of RBC-containing prod-

ucts is being considered, factors such as product availability and age,172

recipient blood type,173-175 prior transfusion history,163 potential for

transfusion-related adverse effects,165-167 and presence of platelets in

the product176 should be considered.

Non-PICO 13: In dogs and cats with pITP, what supportive treat-

ments should be provided beyond transfusion?

In patients with pITP, separate from specific treatments, we sug-

gest that all possible steps be taken to minimize iatrogenic harm and

promote recovery. Patients with ITP should be strictly rested and han-

dled to the minimum extent necessary to provide care. Anxiolytics

may be required to facilitate strict rest in a busy clinical environment.

Exercise should be restricted, and food should be soft (eg, canned or

soaked, with no hard chew toys available to minimize gingival self-

trauma). Unnecessary procedures should be avoided, and all proce-

dures should be performed by experienced personnel using gentle

restraint (eg, use of harnesses). All blood samples should be collected

by experienced, skilled operators, avoiding large blood vessels

and those in non-compressible locations. Medications should not be

administered by SC or IM injection. Sampling of friable, vascular

organs (eg, liver, spleen, bladder cystocentesis) should only be per-

formed if essential and consideration given to prophylactic platelet

transfusion if such procedures are required. Nasal cannulae and

nasoesophageal or nasogastric tubes should be avoided unless essen-

tial. Antiplatelet drugs and anticoagulants should be avoided while

patients are severely thrombocytopenic. If disseminated intravascular

coagulation is ruled out, then antifibrinolytic drugs (aminocaproic acid

or tranexamic acid) can be considered for life-threatening bleeding.

Available evidence on the use of aminocaproic acid in dogs with ITP

suggests antifibrinolytics may increase clot strength, but associations

with transfusion requirements, duration of hospitalization, or survival

have not been demonstrated.177 Similarly, use of tranexamic acid did

not alter outcomes in a small cohort study but was associated with an

increased incidence of vomiting.178 When determining the duration of

hospitalization, clinicians should consider the nature, location and

extent of bleeding, the stability of the patient's hematocrit and need

for RBC transfusion, and the trend of the patient's platelet count. It is

reasonable to consider managing thrombocytopenic patients with sta-

ble hematocrits as outpatients.

Non-PICO 14: In dogs and cats with pITP, how should prednisolone

or prednisone be tapered if animals are in remission?

We suggest decreasing the glucocorticoid dosage by approxi-

mately 25% every 2-4 weeks provided platelet count is stable and

confirmed immediately before each dosage reduction. More rapid

reductions can be performed initially if the initial dosage is high. Dos-

age reduction also may involve decreasing the frequency of dosing.

Glucocorticoid treatment is generally continued for several months,

but tapering may be accelerated in individual patients based on

adverse glucocorticoid effects, concurrent administration of other

immunosuppressive drugs, and the presence of concurrent diseases

that cause glucocorticoid intolerance. Glucocorticoid treatment dura-

tion may be extended in patients with a history of relapse.

Non-PICO 15: In dogs and cats with pITP, how should 2nd immuno-

suppressive drugs be tapered if animals are in remission?

Evidence for the best approach is lacking, and consensus was not

reached. Some co-authors decrease the dosage or discontinue glucocor-

ticoids before tapering the 2nd immunosuppressive drug, whereas others

alternate dosage reductions among immunosuppressive drugs. There

was also no consensus regarding tapering versus abrupt discontinuation

of the 2nd immunosuppressive drug, but most panelists (5/7) taper the

2nd immunosuppressive drug. Any gradual, measured, and deliberate

dosage reduction and drug discontinuation protocol is considered rea-

sonable. The tapering schedule may change in individual patients based

on the drugs administered, adverse effects, concurrent medications, pres-

ence of concurrent diseases, and response to treatment, but several

months generally will be required to taper both the glucocorticoid and

2nd immunosuppressive drug to the point of discontinuation of both.

Non-PICO 16: Are outcomes different for dogs and cats with pITP

compared with megakaryocytic hypoplasia or aplasia?

No consensus was obtained, but respondents generally considered

that delayed responses to treatment were more common in patients with

megakaryocytic hypoplasia than pITP. Some respondents suggested that

megakaryocytic hypoplasia was associated with poor outcome. The exist-

ing literature is conflicting and further research is needed.18,47

Non-PICO 17: In dogs and cats with pITP, how should we monitor

treatment, including for adverse drug effects, and during inpatient,

outpatient, and remission phases?

We suggest that animals be monitored using physical examination

and CBC at a frequency based on patient characteristics and client
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wishes. During physical examination, close attention should be paid to

abnormalities of primary hemostasis, (eg, mucocutaneous petechiae,

ecchymoses, retinal hemorrhage, melena), signs of secondary infection

(eg, urinary signs, skin changes), and drug-related adverse effects (eg,

GI signs, hepatotoxicity, bone marrow suppression, calcinosis cutis,

diabetes mellitus). Thorough histories should be taken during follow-

up visits to identify drug-related adverse effects or changes in clinical

status.

Inpatient monitoring should include daily physical examination

and CBC at least every 2-3 days until bleeding ceases, and the platelet

count exceeds 40-50 000/μL. More intensive and frequent monitor-

ing is warranted for all patients with active bleeding, anemia, or in the

event of clinical deterioration.

On an outpatient basis, with platelet counts >40-50 000/μL

and no signs of bleeding, monitoring frequency may be decreased.

A suggested schedule is once every 1-2 weeks for a month, then

every 2-4 weeks until durable remission is achieved. During treatment

tapering, a physical examination, CBC, and blood smear immediately

should precede any dosage reduction and should be followed by a

planned reevaluation, typically within 1-3 weeks. Contingent on the

immunosuppressive drugs used, serum biochemical profiles should be

considered at least monthly throughout treatment to monitor for

potential adverse drug effects, such as effects on liver or kidney func-

tion. Routine urinalysis should be performed where concerns exist

relating to kidney function. Urine bacterial culture and susceptibility

testing should be performed as necessary according to previously

published guidelines.179

Non-PICO 18: In dogs and cats with pITP, what monitoring is

recommended for animals in remission and not receiving drug

treatment?

We suggest patients in remission be monitored monthly through

history, physical examination, and CBC for 3 months, with subsequent

gradual extensions in the assessment interval. Platelet counts should be

measured before any procedure or vaccination. Clients should monitor

their animals closely for signs of relapse.

Non-PICO 19: In dogs and cats with pITP, what is the role of mea-

suring platelet or megakaryocyte surface associated immunoglobu-

lins in monitoring treatment?

We do not currently recommend monitoring response to treat-

ment based on platelet or megakaryocyte surface associated immuno-

globulin assays. One study reported an association between ITP

relapse and antibody recurrence,71 but limited assay availability, lag

time for results, and lack of assay standardization preclude routine

use of these assays for patient monitoring.

4 | FUTURE DIRECTIONS

The lack of available literature to answer many of the PICO ques-

tions highlights the need for appropriately designed studies

that directly answer these questions. Of particular importance,

adequately powered prospective RCTs are needed to determine the

utility of 2nd immunosuppressive drugs in the management of ITP

and whether any 2nd immunosuppressive drug is superior to any

other. The use of TPO receptor agonists has revolutionized ITP man-

agement in people, obviating the need for 2nd immunosuppressive

drugs in most human ITP patients. Randomized controlled trials eval-

uating the efficacy of romiplostim in dogs and cats should be priori-

tized. Optimizing use of interventions like TPE and splenectomy in

veterinary ITP patients also will require prospective, RCTs. Ideally,

the results of future ITP studies will be readily comparable by stan-

dardized reporting of consistent diagnostic criteria and outcome

measures. To that end, we have developed suggested reporting

guidelines for future studies investigating ITP in dogs and cats

(Supporting Information 8).

Additional current and emerging treatments in human ITP patients

may have future roles in the treatment of dogs and cats with ITP. Ritux-

imab, a chimeric anti-CD20 monoclonal antibody, is a standard 2nd-line

treatment for humans with ITP.67 Unfortunately, no anti-CD20 anti-

bodies are commercially available for dogs or cats, precluding this treat-

ment approach in veterinary patients. Development of canine and feline

anti-CD20 immunotherapies and their trial in dogs and cats with ITP

should be considered. Spleen tyrosine kinase inhibitors, designed to

inhibit macrophage phagocytosis, are promising novel therapeutics for

human ITP patients that may have potential utility in veterinary medi-

cine.180 These inhibitors, through inhibition of specific platelet activa-

tion pathways necessary for thrombosis but not hemostasis, might have

antithrombotic benefits in the recovery phase of ITP.180

Further research into the diverse pathogenesis of ITP in individual

patients could enable targeted ITP treatments. Recently, it has been

demonstrated in murine models and human patients that antibodies

targeting the glycoprotein Ibα complex sometimes activate platelet

neuraminidase. Neuraminidase desialylates platelets, leading to their

premature clearance by the hepatic Ashwell-Morell receptor.181 In

these patients, hIVIg is ineffective because platelet clearance is inde-

pendent of macrophages, but patients can respond to treatment with

neuraminidase inhibitors such as oseltamivir. Future research is needed

to determine whether platelet clearance mechanisms vary with platelet

antigen target in dogs and cats with ITP. Ideally, future ITP treatments

will be individualized using our understanding of platelet clearance

mechanisms and predictors of disease severity that remain to be

discovered.
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