
The assessment of a patient with a poten-
tial acquired bleeding disorder is common
in clinical practice. The most common
cause is anticoagulant therapy, including
antiplatelet drugs. With increasing use of
pharmacological thromboprophylaxis in
both medical and surgical inpatients and
increasing indications for long-term
antithrombotic therapy, it is imperative to
consider drug-induced bleeding during
the initial evaluation of abnormal
bleeding. Some patients who bleed abnor-
mally during or after surgery have a mild
underlying heritable haemostatic defect;
an important aspect of assessment is
therefore to determine whether there is a
heritable defect with late clinical onset.
Most congenital disorders of haemostasis
are mild (eg von Willebrand disease) and
abnormal bleeding may not become man-
ifest until there is a haemostatic challenge
such as surgery or menstruation. Effective
treatment depends on a critical assessment
of the extent and nature of bleeding.

Presentation of an acquired bleeding
disorder varies between acute unex-
pected bleeding during or immediately
after surgery1 to unusual or excessive
bruising, purpura, epistaxis or gum
bleeding developing over several months.
In all cases a comprehensive history is
needed to assess the nature and extent of
the bleeding, to guide the clinical exami-
nation and determine the most appro-
priate use of investigations. The major
issues to be determined are:

• Is haemostatic capacity reduced or is
there a non-haematological cause
for bleeding?

• If haemostatic capacity is reduced, is
it due to a heritable defect with late
clinical onset or the result of a newly
acquired defect?

• If newly acquired, is it due to an
anticoagulant drug?

• If not due to reduced haemostatic
capacity, what are the likely
circumstances that led to abnormal
bleeding?

Assessing haemostatic capacity

The history is of primary importance in
determining if haemostatic capacity is
reduced. Standard laboratory tests such
as prothrombin time (PT) and activated
partial thromboplastin time (APTT) are
insensitive to mild but clinically signifi-
cant reductions in haemostatic capacity,
and measurement of platelet count gives
no indication of platelet function. These
tests are not influenced by levels of
von Willebrand factor. Therefore, it is on
the basis of the history that a clinician
must decide the extent of laboratory
testing required. The haemostatic
response to previous challenges such as
surgery, dental extraction and menstrua-
tion should be determined from the his-
tory. The family history is also important
as it may indicate a likely underlying her-
itable defect. A complete drug history
should be taken. The bruising history is
difficult to quantify and not particularly
informative. Similarly, a history of epis-
taxis as a child has a low predictive value
for an underlying bleeding disorder.
Despite their insensitivity, the PT, APTT
and platelet count should be measured; if
they are normal but the history is highly
suggestive of an underlying bleeding dis-
order, a haematologist should be con-
sulted regarding a more comprehensive
laboratory assessment of haemostatic
capacity.

It is essential to identify any non-
haematological cause for bleeding, such
as a surgical bleeding point in a patient
with acute bleeding, a structural vessel
defect as in hereditary haemorrhagic
telangiectasia or a major medical illness
such as liver or renal impairment.

Acquired or heritable defects

Some patients who bleed abnormally
during or after surgery have a mild
underlying heritable haemostatic defect.
The most common heritable bleeding

tendency is a low von Willebrand protein
level. This may be due to genetic muta-
tion of the von Willebrand factor gene,
or more commonly is the effect of other
genetic factors such as blood group O.2,3

Whatever the reason, the level of
von Willebrand protein appears to be an
important continuous variable influ-
encing the clotting phenotype. The first
apparent manifestation of this may be
excessive surgical bleeding, as a result of
which the patient is considered to have an
acquired bleeding disorder. The history
may be informative, such as a detailed
menstrual history in women. It can be
difficult to establish a diagnosis of a mild
reduction in von Willebrand protein in
the immediate postoperative period as
levels rise as part of the stress response.
Consequently, it is prudent to re-evaluate
patients several weeks after an episode of
abnormal surgical bleeding.

Drug-induced bleeding

The most common cause of an acquired
bleeding disorder is anticoagulant
therapy, eg warfarin. Platelets are integral
to thrombin generation; antiplatelet
drugs can be considered as anticoagu-
lants, hence their ability to prevent
thrombosis. Bleeding risk is in part
determined by the potency of antiplatelet
activity: for example, the bleeding risk
associated with a fibrinogen receptor
antagonist (IIb/IIIa inhibitor) is far
greater than with aspirin or an adenosine
diphosphate receptor antagonist such as
clopidogrel. Individual response to anti-
platelet therapy is extremely variable and
even aspirin or clopidogrel will produce
a significant bleeding tendency in some
patients.

Approximately one in 100 of the UK
population now receives long-term
oral anticoagulant therapy. Over-
anticoagulation, often due to intercurrent
illness and antibiotic use,4 is probably
responsible for the majority of life-
threatening bleeds due to antithrombotic
therapy.

Surgical bleeding

Postoperative bleeding is a common clin-
ical problem. It is essential to examine
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the drug and infusion charts and check
that the dose of any drug that may affect
haemostasis is correct. It is also impera-
tive to determine if the site of surgery is
the only site of bleeding. If this is the case
(eg no bleeding from venepuncture sites
or an endotracheal tube) and there is no
history of previous abnormal bleeding, it
is important to keep the possibility of
anatomical surgical bleeding as a likely
possibility depending on the results of
coagulation tests. In some cases of severe
bleeding the patient may have to return
to theatre to look for a bleeding point.

Critically ill patients

There are many potential acquired disor-
ders of haemostasis in critically ill
patients. For example, a coagulopathy
due to vitamin K deficiency occurs
within a few days in those receiving no
oral intake.5,6 Parenteral vitamin K sup-
plementation should be used routinely to
prevent bleeding. Many critically ill
patients develop disseminated intra-
vascular coagulation (DIC).

Disseminated intravascular
coagulation

The major manifestations of DIC are
end-organ damage due to microvascular
thrombosis, but the most readily
apparent clinical manifestation is often
bleeding due to the consumptive coagu-
lopathy. DIC is a clinical diagnosis sup-
ported by the results of laboratory
investigations.7 The most important
aspect of treatment is that of the under-
lying cause (eg sepsis), although fresh
frozen plasma (FFP) and platelet concen-
trates are used to treat bleeding or 
prevent haemorrhage associated with
planned invasive procedures.

Massive transfusion

A dilutional coagulopathy resulting in
deficiency of clotting factors and
platelets will cause abnormal bleeding in
patients receiving large amounts of
plasma expanders and red blood cells
even in the absence of DIC.8 It is impor-
tant to give replacement therapy with
FFP and platelet concentrates, guided by

repeated measurement of the PT, APTT
and platelet count.

Thrombocytopenia

Many drugs result in a reversible idiosyn-
cratic thrombocytopenia, in most cases
mild and which do not cause bleeding.
Notable exceptions are quinine- and
gold-induced thrombocytopenia which
are severe.9 An evaluation of drug history
and cessation of possibly implicated drugs
are both essential in patients with
acquired bleeding found to be thrombo-
cytopenic. Cytotoxic drugs produce a
dose-dependent suppression of bone
marrow platelet production and throm-
bocytopenic bleeding is common in
oncology practice. Bone marrow suppres-
sion and bone marrow failure syndromes
(eg aplastic anaemia and myelodysplasia)
often result in production of dysfunc-
tional platelets; the bleeding tendency in
these conditions is significantly greater
than in patients with thrombocytopenia
and an uncompromised marrow, such as
occurs in immune thrombocytopenic
purpura (ITP) (see below).

Acquired inhibitors

Acquired inhibitors are rare and most
often autoantibodies. Platelet autoanti-
bodies result in shortened platelet sur-
vival and ITP.2,10 The bleeding
manifestations of ITP are variable and
often mild compared with thrombocy-
topenia associated with inadequate
platelet production (see above). Rarely,
an autoantibody to a specific clotting
factor, such as factor VIII, produces a
severe acquired bleeding disorder.

Treatment of acquired bleeding
disorders

Acute bleeding

Effective treatment depends on a critical
assessment of the extent and nature of
bleeding, if not a diagnosis. When a spe-
cific haemostatic abnormality is identi-
fied, appropriate therapy can be given.
Drugs that cause bleeding should be
stopped and non-haematological causes
of bleeding managed appropriately, for
example by dialysis and elevation of

haematocrit in patients with renal
failure. Vitamin K should be given to
critically ill patients and patients with
liver disease. Supportive care, with judi-
cious use of FFP and platelets, should be
given to patients with severe coagu-
lopathy, such as DIC, whilst the under-
lying condition is being treated. Patients
with overt haematological disorders such
as myelodysplasia, ITP or factor VIII
inhibitors need to be managed by, or in
conjunction with, a haematologist.
Pharmacological agents can be used to
increase haemostatic capacity, but only
by clinicians with appropriate experi-
ence. Such drugs include desmopressin
(DDAVP),11 tranexamic acid and apro-
tinin. Experimental approaches such as
recombinant factor VIIa may also be
tried.12

Non-acute bleeding

It is important both to identify the cir-
cumstances that contribute to abnormal
bleeding and to determine the likelihood
of an underlying persistent bleeding ten-
dency as this will influence future man-
agement, for example at times of surgery
or decisions regarding antithrombotic
therapy. A comprehensive drug history
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should identify drugs that may have to be
stopped. Some individuals are particu-
larly sensitive to the usually mild antico-
agulant effect of aspirin. A single episode
of abnormal surgical bleeding may not be
readily explained, but this should be
taken into consideration at times of
future surgery so that mechanical rather
than pharmacological thromboprophy-
laxis is used and any antiplatelet therapy
stopped.
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Myeloproliferative diseases are clonal
stem cell disorders characterised by pro-
liferation of one or more of the ery-
throid, granulocytic or megakaryocytic
cell lines resulting in increased numbers
of red blood cells, granulocytes or
platelets in the peripheral blood. Extra-
medullary haemopoiesis may also occur
in the liver and spleen. The major
non-leukaemic myeloproliferative disor-
ders are polycythaemia vera (PV), essen-
tial thrombocythaemia (ET) and
myelofibrosis.1 These conditions overlap,
with the potential for further clonal evo-
lution to either myelofibrosis or acute
myeloid leukaemia (AML) (Fig 1).2

Polycythaemia

The term polycythaemia refers to a
number of conditions where the haemo-
globin and haematocrit are excessively
raised. Patients with a persistently raised

haematocrit will usually require a red cell
mass estimation to confirm whether
there is a genuine or absolute increase in
red cell volume. A diagnosis of absolute
erythrocytosis can be assumed, however,
if the haematocrit exceeds 0.60 in men or
0.56 in women.

The classification of polycythaemia
has proved confusing in the past, with
the use of terms such as secondary, rela-
tive or apparent polycythaemia. The
term ‘relative polycythaemia’ or erythro-
cytosis should be reserved for states of
dehydration, and ‘apparent poly-
cythaemia’ where there is a raised
haematocrit but the red cell mass is
within the normal range. The causes and
classification of absolute polycythaemia
are shown in Table 1.

Clinical features

The median age of presentation is
55–60 years, with an equal sex incidence.
Vascular occlusive events are a common
presenting feature but there may also be
haemorrhage and, in about two-thirds of
patients, an enlarged spleen. A useful
clinical pointer is the presence of aqua-
genic pruritus when patients complain of
intense itching after a hot bath or shower.
Increased uric acid production is not
uncommon. The natural history includes
progression to myelofibrosis in about
30% of individuals and the development
of AML in about 10%.

Myeloproliferative 

disorders

Jim Murray FRCP FRCPath, 
Consultant Haematologist, University of
Birmingham NHS Foundation Trust

Clin Med 2005;5:328–32

The non-leukaemic myeloproliferative disorders are clonal stem cell disorders and
have considerable overlap

All these disorders can undergo further clonal evolution to develop either
myelofibrosis or acute myeloid leukaemia

Venesection is the standard initial therapy of patients with a raised haematocrit

Essential thrombocythaemia remains a diagnosis of exclusion in the absence of a
single confirmatory test

The role of hydroxyurea in increasing the risk of acute leukaemia is still far from
clear

Further randomised controlled trials are required to define the indications for and
the timing of treatment
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