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AB S T R AC T
This article presents a basic approach to the bleeding patient and

is intended for medical students in their pre-clinical and clerkship years.
Easy bruising and abnormal bleeding are relatively common symptoms,
and may present as excessive bleeding post-injury, epistaxis, menorrha-
gia, prolonged bleeding after surgery or spontaneous bleeding. Identifi-
cation and appropriate medical management of abnormal bleeding and
bruising can decrease associated morbidity and mortality.
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1 | QUESTION

A 24-year-old women came to the urgent walk-in clinic
due to continuous gum bleeding after a mouth injury
the day prior. She was playing frisbee and was acciden-
tally struck on her bottom lip when her friend threw
the disc without warning. The patient had a history of
bruising easily and of heavy menstruation with crampy
lower abdominal pain. She had no significant medical
history and took no medications other than occasional
Advil. The patient did not use tobacco or illicit drugs,
and had 2-3 alcohol drinks per week with her friends.
She was a recreational athlete and ate a balanced

diet. She reported that her mother also had a history
of "bleeding issues." Her blood pressure was 117/73
mm Hg and her pulse was 78/min. Oropharyngeal
examination showed blood oozing from a gum abrasion.
A fading bruise was present on the left arm, but there
were no other skin abnormalities. The remainder of the
physical examination was normal. Initial investigation
results were as follows:
Hemoglobin 107 (Normal: 120-160)
MCV 76 (Normal: 80-100)
Platelets 180,000 (Normal: 150,000-400,000)
PT 12 (Normal: 11-15)
INR 1 (Normal: <1.1)
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PTT 39 (24-32)

Which of the following conditions is most likely in this
patient?

A) Hemophilia A
B) Von Willebrand Disease
C) Hemophilia B
D) Bernard-Soulier Syndrome
E) Disseminated Intravascular Coagulation (DIC)
F) Advanced liver cirrhosis
G) Glanzmann’s Thrombasthenia
H) Warfarin ingestion

2 | ANSWER

B, This patient’s presentation is consistent with Von
Willebrand Disease (VWD), an inherited disorder of
platelet adhesion that is estimated to affect approxi-
mately 1% of the worldwide population. (1) Most indi-
viduals with VWD are asymptomatic, however, a minor-
ity of patients have easy bruising, skin bleeding and mu-
cosal bleeding. (2) This patient’s normal platelet count
effectively rules out a quantitative platelet disorder as
a cause of her prolonged mucosal bleeding. As well,
her normal PT and INR suggest that her extrinsic coag-
ulation pathway is intact, making entities such as War-
farin ingestion (H), fat-soluble vitamin deficiencies and
advanced liver cirrhosis unlikely (F).

VWD is associated with impaired quality/quantity of
von Willebrand factor (vWF), a glycoprotein produced
by endothelial cells and platelets.(2) VWF contributes
to platelet-endothelial binding and platelet aggregation,
as well as acts as a carrier protein for coagulation fac-
tor VIII.(3) Therefore, individuals with VWD may have
a slightly prolonged PTT due to degradation of factor
VIII, as well as a prolonged bleeding time due to platelet
dysfunction, however, PT/INR would typically be unaf-
fected.(2)

A normal PTT would be expected in conditions such as
Glanzmann’s Thrombasthenia (G) and Bernard-Soulier
Syndrome (D), which are inherited platelets disorders.(4)

Hemophilia tends to present with deep tissue bleeding,
such as spontaneous hemarthroses, and is much more
common inmales than females (A,C).(5) Disseminated in-
travascular coagulation would be associated with a pro-
long PT and PTT due to coagulation factor consumption
(E).(6)

3 | INITIAL APPROACH

The initial investigation of a patient presenting with
bleeding that is considered to be abnormal begins with
a thorough history and physical exam. A detailed history
should characterize the onset, course, duration, precipi-
tating events and alleviating factors of the current bleed-
ing episode. As well, inquiring about the presence of
any constitutional symptoms (potentially concerning for
malignancy), in addition to obtaining a detailed personal
bleeding history, family history and medication history
(with emphasis on anticoagulant and antiplatelet agents)
is vital.(5)When assessing a patientwith bleeding, symp-
toms such as pallor, dizziness and perceived tachycar-
dia/palpitations may help characterize potential blood
volume loss. In addition, a thorough physical examina-
tion may identify information regarding the origin and
severity of the bleeding and can help tailor further in-
vestigations. Obtaining accurate vital signs along with
an assessment of volume and perfusion status (such as
checking distal pulses and capillary refill) is important for
initial assessment. In addition, a complete head-to-toe
examination is needed to identify any present signs of
bleeding. For example, mucocutaneous bleeding (such
as epistaxis, petechiae and gingival bleeding) tend to
be more suggestive of platelet disorders.(4, 7) On the
contrary, spontaneous hemarthroses, and muscle hem-
orrhages are commonly associated hemophilia or other
congenital coagulopathies.(8) Initial laboratory evalua-
tions should include a complete blood count, prothrom-
bin time (PT) and partial prothrombin time (PTT) along
with liver and renal function testing.(8) These basic labo-
ratory parameters can indicate possible disorders affect-
ing platelets and/or the clotting cascade, thus narrowing
the differential diagnosis (Figure 1). A normal PT and
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PTT imply that the coagulation cascade is intact, sug-
gesting a possible platelet source of bleeding.(8)

3.1 | Prothrombin Time/International
Normalized Ratio

The prothrombin time (PT) is used to evaluate the func-
tion of the extrinsic and final common pathway of the
coagulation cascade (Figure 2), with a prolonged PT in-
dicating dysfunction of these processes.(9) As such, a
prolonged PT may indicate deficiencies or inhibitors of
clotting factors affecting the extrinsic and final com-
mon pathways.(10) A prolonged PT in the clinical set-
ting is often due to the use of Warfarin, a commonly
prescribed anticoagulant with effects on factor VII ac-

tivity.(9) Other causes of PT prolongation include liver
failure, vitamin K deficiency and consumptive coagu-
lopathies (such as disseminated intravascular coagula-
tion).(8) The International Normalized Ratio (INR) is of-
ten used in clinical practice to overcome interlaboratory
variation within measured PT. It is a mathematical con-
version of a patient’s measured PT that accounts for vari-
ability in reaction reagents used in the different labora-
tory settings.(8) As such, a prolonged INR should be in-
terpreted as would a prolonged PT.

3.2 | Partial Thromboplastin Time (PTT)

To evaluate the function of the intrinsic and final com-
mon pathway of the coagulation cascade, the partial

F IGURE 1 Initial Approach to Abnormal Bleeding. Systematic approach to the evaluation of abnormal bleeding.
Adapted from: Neutze D, Roque J. Clinical Evaluation of Bleeding and Bruising in Primary Care. Am Fam Physician.
2016;93(4):279-86.
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F IGURE 2 Simplified Coagulation Cascade. Adapted from: Kruse-Jarres R, Singleton TC, Leissinger CA.
Identification and basic management of bleeding disorders in adults. J Am Board Fam Med. 2014;27(4):549-64.

thromboplastin time (PTT) is used (Figure 2).(9) Similarly
to the PT, deficiencies or inhibitors of clotting factors
within the extrinsic and final common pathways result
in prolongation of the PTT.(8) In the clinical setting, PTT
is used to monitor response to heparin, an anticoagu-
lant that works on factors II (thrombin) and factor X.(10)
Other causes of PTT prolongation include congenital
factor deficiencies (such as in Hemophilia), decrease in
certain coagulation factors (such as VIII in VWD) and
consumptive coagulopathies (such as disseminated in-

travascular coagulation).(8, 11)

3.3 | Other Laboratory Testing

When evaluating a patient with abnormal bleeding, it is
often relevant to obtain complete blood counts, as well
as renal and liver function tests, to evaluate for under-
lying systemic disease.(5) Peripheral blood smears may
also be of value, to help confirm the presence/absence
of thrombocytopenia as well as to evaluate platelet mor-
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phology and possible hematologic malignancies or hy-
perproliferation conditions.(8) Classically, measurement
of a patient’s bleeding time was used to assess platelet
function. This involved the creation of a standardized
skin incision in order to record the time until bleeding
ceased, however, this has now been mostly replaced
with modern alternative platelet function analyzers.(12)
Specialized laboratory testing for specific underlying
causes of abnormal bleeding can be used once the differ-
ential diagnosis has been narrowed by the use of more
preliminary measures as above. These specialized inves-
tigations include assays to assess specific coagulation
factor titers (such as assays for factors VIII, IX or XI), pro-
coagulant particle activity (von Willebrand factor anti-
gen quantification/activity) or the presence of certain
coagulation factor inhibitors (lupus anticoagulant detec-
tion).(10)

4 | BEYOND THE INITIAL AP-
PROACH

In this section, commonly described causes of bleeding
are discussed in more detail.

4.1 | Inherited Disorders

4.1.1 | Hemophilia A and B

Hemophilia A and B are inherited bleeding disorders due
to the deficiency of factors VIII and IX, respectively.(5,
11) These disorders are passed along via an X-linked re-
cessive inheritance pattern, as such, males are more af-
fected than females.(8) Patients affected by these disor-
ders can experience profound bleeding after surgeries
as well as spontaneous bleeding into deep tissues (caus-
ing entities such as spontaneous hemarthroses).(5)

4.1.2 | VonWillebrand Disease (VWD)

VWD is due to a defect in VonWillebrand factor (VWF),
which is a glycoprotein produced by platelets which
functions to facilitate platelet adhesion and aggrega-
tion.(3) VWF also acts as a carrier for factor VIII. As such,

individuals with VWD may have a prolonged PTT.(10)
Treatment for this disease is possible without the use of
blood products, as tranexamic acid and desmopressin
have been seen to be helpful in correcting bleeds.(3)
However, when indicated, factor VIII concentrates and
other plasma products can be used to overcome bleed-
ing.(5)

4.1.3 | Inherited Platelet Disorders

Several blood disorders associated with dysfunctional
platelets can result in a bleeding diathesis due to de-
fective primary hemostasis. Many inherited thrombo-
cytopathies have been characterized and each can be
classified into abnormal platelet adhesion, activation or
aggregation, or a combination thereof.(4) While many
of these disorders are quite rare, Bernard-Soulier syn-
drome (BSS) and Glanzmann’s thrombasthenia (GT) are
more commonly described.(5) BSS is caused by a quali-
tative or quantitative defect of the GPIbIX/V complex
on the platelet membrane, which often leads to a se-
vere bleeding disorder.(13) This complex is the major
receptor for VWF and mediates both platelet aggluti-
nation and adhesion.(4) Meanwhile, GT is caused by
a qualitative or quantitative deficiency of the platelet
GPIIb/GPIIIa complex, which can lead to severely im-
paired platelet aggregation.(13)

4.2 | Acquired Disorders

4.2.1 | Medications

Drug-induced bleeding disorders can be classified ac-
cording the mechanisms in which they disrupt bleed-
ing. This includes drugs that 1) are anticoagulants
themselves 2) potentiate the action of other anticoag-
ulants 3) inhibit the activity of platelets 4) decrease the
quantity of circulating platelets and 5) increase vascu-
lar fragility.(4, 5, 8, 9, 13) Many commonly used med-
ications are implicated in these processes, although
medications most commonly associated with bleeding
include anticoagulants (particularly warfarin, heparin,
enoxaparin, dabigatran, apixaban, and rivaroxaban), anti-
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platelet agents (such as clopidogrel, aspirin), corticos-
teroids, and non-steroidal anti-inflammatory drugs.(8)

4.2.2 | Disseminated Intravascular
Coagulation

Disseminated intravascular coagulation (DIC) describes
the widespread activation of coagulation, leading to in-
travascular formation of fibrin and thrombotic occlusion
of small and midsize vessels.(6) The resulting depletion
of platelets and coagulation proteins resulting from the
ongoing coagulation can cause a severe bleeding diathe-
sis.(8) As such, deep tissue bleeding is often the pre-
senting symptom in a patient with DIC. DIC is associ-
ated with many clinical conditions, although bacterial in-
fections, widespread trauma, malignancies, obstetrical
complications, reactions to toxins and immunologic dis-
orders are often implicated.(6, 14) The development of
DIC is associated with unfavourable outcomes and has
been shown to be an independent predictor of mortal-
ity.(6)

4.2.3 | Acquired Platelet Disorders

Acquired platelet disorders are relatively common in
clinical practice, in contrast to congenital platelet dis-
orders.(4, 7) As discussed above, medications such as
aspirin have well-documented anti-platelet activity and
are commonly used in patients with cardiovascular dis-
ease. However, these patients may be at increased risk
of subsequent bleeding. Other medications with possi-
ble anti-platelet activity include some anti-inflammatory
drugs and herbal remedies.(8) Systemic medical disor-
ders may also disrupt platelet quality/quantity includ-
ing uremia due to renal failure, anti-platelet antibod-
ies (in conditions such as systemic lupus erythematosus
and idiopathic thrombocytopenic purpura) and hemato-
logic disorders (such as myeloproliferative neoplasms,
leukemias and myelodysplastic syndromes).(15) Other
causes of acquired thrombocytopenia include viral in-
fections (such as Epstein-Barr virus, parvovirus B19 and
cytomegalovirus), autoimmune syndromes (such as idio-
pathic thrombocytopenic purpura) and splenic seques-

tration.(16)

4.2.4 | Liver Disease

Individuals with liver disease can have a bleeding diathe-
sis that is often multifactorial. The liver is responsible
for synthesizing many of the major coagulation factors,
which may be affected in states of liver pathology.(10)
Reduced levels of factors II, V, VII, IX, X and XI are com-
monly seen in advanced liver failure.(5) As such, pro-
longed PT/INR and PTT can be seen.(10) In addition,
liver disease can lead to thrombocytopenia, as portal hy-
pertension contributes to the splenic sequestration of
platelets.(5)

4.2.5 | Vitamin K Deficiency

Several key coagulation factors (II, VII, IX, X) depend
upon sufficient Vitamin K for carboxylation in the
liver.(5) As such, a vitamin K deficiency (or intrinsically
impaired carboxylase activity in the liver) may lead to in-
effective coagulation.(8) This would prolong the PT/INR,
much in the same way that administration of warfarin
would. Oral or parental vitamin K should be given if de-
ficiency is suspected.(5)

4.2.6 | Massive Transfusion

Classically, a massive transfusion is defined as a replace-
ment of a patient’s total blood volume in 24 hours.(5)
As transfusions of packed red blood cells (PRBCs) do
not contain significant levels of clotting factors and
can cause a dilutional coagulopathic state, regular infu-
sion of coagulation factors in the forms of fresh frozen
plasma or platelet rich plasma should be given through-
out the transfusion protocol.(17)

4.3 | Conclusion

Easy bruising and abnormal bleeding are relatively com-
mon symptoms experienced by patients. Proper identi-
fication and appropriate medical management of such
presentations can decrease associated morbidity and
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mortality. Physicians should be prepared with an ap-
proach to patients with abnormal bleeding to identify
and address common underlying etiologies. Ultimately,
the implementation of basic clinical method, guided by
a thorough history and physical exam, is an essential
starting point to initially asses such patients as well as
to guide further investigations.
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