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Management of canine
primary immune-mediated
thrombocytopenia (ITP)
Immune-mediated thrombocytopenia can be a life threatening disease requiring
patients to be aggressively managed and supported. Like all haematologic values,
the measured platelet count is a balance between production and loss. Loss can be
consumptive (i.e. used as part of the coagulation cascade) or destructive, mediated by
the immune system. Platelets are produced from megakaryocytes in the bone marrow.
Their normal circulating life span is a little over one week. Senescent (aged) platelets
are removed from the circulation and phagocytosed, particularly within the spleen.
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Review of coagulation

Coagulation is a complex system of
interconnected events involving platelet
aggregation (primary clot) and thrombin
production. Figure 1 illustrates a cellbased model reflecting our current
understanding that coagulation occurs in
distinct overlapping phases requiring cellbearing tissue factor and platelets resulting
in the rapid conversion of prothrombin to
thrombin necessary for fibrin production
and stabilisation of aggregated platelets
to form the secondary clot. In this model
coagulation factors exist on both tissue
factor bearing cells and platelets with
simultaneous activation of multiple factors
by proteases rather than the traditional
amplifying cascade. (Figure 1).

Thrombocytopenia

Thrombocytopenia can be classified
as mild, moderate or severe (Table 1),
with patients in the severe category at
risk of spontaneous bleeding. Whether
a thrombocytopenic patient bleeds or

not is not just a matter of the absolute
numbers of platelets but also their function
as well as the clotting environment.
Platelet counts above 40x109/L are highly
unlikely to be the cause of spontaneous
haemorrhage, indeed many patients with
counts of 10-20x109/L and even with a
zero platelet count will not bleed.

Laboratory error and breed idiosyncrasies giving low platelet counts
The most common causes of a mild
to moderate thrombocytopenia are
platelet clumping and machine error
(particularly when using some “in-house”
haemocytometers). This makes evaluation
of a fresh blood smear a vital part of the
diagnosis of thrombocytopenia.
Multiplying the average platelet count
per high power field (HPF) (x1000
magnification) by 20,000 gives the
approximate platelet count/µL. So if you
see less than one platelet per HPF, this
equates to a marked thrombocytopenia
and a count of <20,000/µL.
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Figure 1: Cartoon of cell-based model of coagulation
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Table 1: Categorisation of platelet numbers
Category

Thrombocytosis

Reference
interval

Mild
thrombocytopenia

Moderate
thrombocytopenia

Marked
thrombocytopenia

Platelet Count
(x 109/L)

>600

160-600

120

60

<20

Platelet Count
(/ µL)

600,000

160,000600,000

120,000

60,000

<20,000

Some breeds of dogs, notably the
Cavalier King Charles Spaniel (CKCS),
have lower numbers of large platelets
(macrothrombocytes) and will consistently
give low platelet counts, partly due to
the lower numbers, but also due to the
larger platelets being counted in with the
red cells. In machines that calculate mean
platelet volume (MPV) the result will
usually be above the expected reference
interval of 9-15fL (femtolitres =10−15L).
Other breeds such as Greyhounds
frequently have relatively low platelet
counts in the 100-200x109/L range.

Other causes of thrombocytopenia
The majority of cases of thrombocytopenia (Table 2) occur due to platelet loss
out-stripping production. Consumptive
thrombocytopenia associated with
bleeding are usually mild to moderate
unless there is disseminated intravascular
coagulation (DIC).
Immune-mediated thrombocytopenia
Can be primary, or secondary to another
disease process (Table 2).
• Neoplasia is the most common
secondary disease process resulting
in thrombocytopenia usually as a
paraneoplastic syndrome, but sometimes
directly e.g. haemangiosarcoma
(microangiopathic tumours).
• Drug-associated immune-mediated
thrombocytopenia appear quite rare
and there have been only sporadic case
reports apart from gold compounds
(Bloom et al 1985). Thrombocytopenia
can also be associated with bone
marrow suppression e.g. oestrogen
toxicity.
• A mild reduction in platelet count
in puppies following vaccination has
been reported (Stokol and Parry 1997).
Sporadic case reports of ITP occurring
following vaccination are reported
however no clear association between
vaccination and thrombocytopenia has
been established (Huang et al 2012).

Table 2: Causes of (apparent) thrombocytopenia in dogs
• Laboratory error
• Breed idiosyncrasy
• Macrothrombocytes e.g. CKCS
• Low reference interval
e.g. Greyhounds
• Sequestration
• Hypersplenism
• Decreased production
• Infectious disease
– e.g. Ehrlichia (outside UK)
• Drugs – chemotherapeutic
agents, phenylbutazone,
oestrogen, chemicals, toxins
• Myelophthisis (replacement
of bone marrow by malignant
cells or fibrous tissue)

• Marrow aplasia/pancytopenia
• Anti-megakaryocyte antibodies
• Increased destruction
• Immune-mediated
• Primary
• Paraneoplastic
• Drug-associated
• Vaccine-induced?
• Microangiopathic neoplasia
• Increased consumption
• Haemorrhage
• Disseminated intravascular
coagulation
• Neoplasia
Common causes are highlighted in bold

Primary immune-mediated
thrombocytopenia (ITP)
Primary ITP occurs due to the production of anti-platelet antibodies resulting in
rapid destruction of circulating platelets
such that this exceeds the bone marrow’s
capacity to replace them (Figure 2). The
majority of immune-mediated thrombocytopenia cases are primary but each
case should be evaluated carefully before
making this diagnosis, particularly if there
is bleeding in the face of only a mild to
moderate reduction in platelet count.
Primary ITP most commonly affects
middle-aged female dogs, with an average
age of onset of six years with the most
common presenting sign being petechial
(pin-point) (Figure 3) haemorrhage in an
often otherwise bright and well patient.
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Figure 2 (above): Pathophysiology of primary
immune-mediated thrombocytopenia (ITP). B cells
migrate from the bone marrow and are activated
by T cells. The activated B cells mature into plasma
cells which produce the autoreactive antibodies
Figure 3 (left): Three year old neutered
female Rhodesian Ridgeback with thrombocytopenia
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