732 adjunctive capacity, particularly for the prevention or treatment of

mucosal bleeding. These agents are particularly useful in prophylaxis for dental procedures, with DDAVP for dental extractions and
tonsillectomy, menorrhagia, and prostate procedures. It is contraindicated in the setting of upper urinary tract bleeding, due to the risk
of ureteral obstruction.
DISORDERS OF THE VESSEL WALL
The vessel wall is an integral part of hemostasis, and separation of a
fluid phase is artificial, particularly in disorders such as TTP or HIT
that clearly involve the endothelium as well. Inflammation localized
to the vessel wall, such as vasculitis, and inherited connective tissue
disorders are abnormalities inherent to the vessel wall.

PART 7
Oncology and Hematology

METABOLIC AND INFLAMMATORY DISORDERS Acute febrile illnesses may
result in vascular damage. This can result from immune complexes
containing viral antigens or the viruses themselves. Certain pathogens,
such as the rickettsiae causing Rocky Mountain spotted fever, replicate
in endothelial cells and damage them. Vascular purpura may occur in
patients with polyclonal gammopathies but more commonly in those
with monoclonal gammopathies, including Waldenström’s macroglobulinemia, multiple myeloma, and cryoglobulinemia. Patients with
mixed cryoglobulinemia develop a more extensive maculopapular rash
due to immune complex–mediated damage to the vessel wall.
Patients with scurvy (vitamin C deficiency) develop painful episodes of perifollicular skin bleeding as well as more systemic bleeding
symptoms. Vitamin C is needed to synthesize hydroxyproline, an
essential constituent of collagen. Patients with Cushing’s syndrome
or on chronic glucocorticoid therapy develop skin bleeding and easy
bruising due to atrophy of supporting connective tissue. A similar
phenomenon is seen with aging, where following minor trauma, blood
spreads superficially under the epidermis. This has been termed senile
purpura. It is most common on skin that has been previously damaged
by sun exposure.
Henoch-Schönlein, or anaphylactoid, purpura is a distinct, selflimited type of vasculitis that occurs in children and young adults.
Patients have an acute inflammatory reaction with IgA and complement components in capillaries, mesangial tissues, and small arterioles
leading to increased vascular permeability and localized hemorrhage.
The syndrome is often preceded by an upper respiratory infection,
commonly with streptococcal pharyngitis, or is triggered by drug or
food allergies. Patients develop a purpuric rash on the extensor surfaces of the arms and legs, usually accompanied by polyarthralgias or
arthritis, abdominal pain, and hematuria from focal glomerulonephritis. All coagulation tests are normal, but renal impairment may occur.
Glucocorticoids can provide symptomatic relief but do not alter the
course of the illness.
INHERITED DISORDERS OF THE VESSEL WALL Patients with inherited disorders of the connective tissue matrix, such as Marfan’s syndrome,
Ehlers-Danlos syndrome, and pseudoxanthoma elasticum, frequently
report easy bruising. Inherited vascular abnormalities can result in
increased bleeding. This is notably seen in hereditary hemorrhagic telangiectasia (HHT, or Osler-Weber-Rendu disease), a disorder where
abnormal telangiectatic capillaries result in frequent bleeding episodes,
primarily from the nose and gastrointestinal tract. Arteriovenous
malformation (AVM) in the lung, brain, and liver may also occur in
HHT. The telangiectasia can often be visualized on the oral and nasal
mucosa. Signs and symptoms develop over time. Epistaxis begins, on
average, at the age of 12 and occurs in >95% of affected individuals by
middle age. Two genes involved in the pathogenesis are eng (endoglin) on chromosome 9q33-34 (so-called HHT type 1), associated
with pulmonary AVM in 40% of cases, and alk1 (activin-receptor-like
kinase 1) on chromosome 12q13, associated with a much lower risk of
pulmonary AVM.
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Coagulation Disorders
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Deficiencies of coagulation factors have been recognized for centuries. Patients with genetic deficiencies of plasma coagulation factors
exhibit life-long recurrent bleeding episodes into joints, muscles, and
closed spaces, either spontaneously or following an injury. The most
common inherited factor deficiencies are the hemophilias, X-linked
diseases caused by deficiency of factor (F) VIII (hemophilia A) or FIX
(hemophilia B). Rare congenital bleeding disorders due to deficiencies of other factors, including FII (prothrombin), FV, FVII, FX, FXI,
and FXIII, and fibrinogen are commonly inherited in an autosomal
recessive manner (Table 141-1). Advances in characterization of the
molecular bases of clotting factor deficiencies have contributed to
better understanding of the disease phenotypes and may eventually
allow more targeted therapeutic approaches through the development
of small molecules, recombinant proteins, or cell and gene-based
therapies.
Commonly used tests of hemostasis provide the initial screening
for clotting factor activity (Fig. 141-1), and disease phenotype often
correlates with the level of clotting activity. An isolated abnormal
prothrombin time (PT) suggests FVII deficiency, whereas a prolonged
activated partial thromboplastin time (aPTT) indicates most commonly hemophilia or FXI deficiency (Fig. 141-1). The prolongation
of both PT and aPTT suggests deficiency of FV, FX, FII, or fibrinogen
abnormalities. The addition of the missing factor at a range of doses to
the subject’s plasma will correct the abnormal clotting times; the result
is expressed as a percentage of the activity observed in normal subjects.
Acquired deficiencies of plasma coagulation factors are more frequent than congenital disorders; the most common disorders include
hemorrhagic diathesis of liver disease, disseminated intravascular
coagulation (DIC), and vitamin K deficiency. In these disorders, blood
coagulation is hampered by the deficiency of more than one clotting
factor, and the bleeding episodes are the result of perturbation of both
primary (coagulation) and secondary (e.g., platelet and vessel wall
interactions) hemostasis.
The development of antibodies to coagulation plasma proteins,
clinically termed inhibitors, is a relatively rare disease that often affects
hemophilia A or B and FXI-deficient patients on repetitive exposure to
the missing protein to control bleeding episodes. Inhibitors also occur
among subjects without genetic deficiency of clotting factors (e.g.,
in the postpartum setting as a manifestation of underlying autoimmune or neoplastic disease or idiopathically). Rare cases of inhibitors
to thrombin or FV have been reported in patients receiving topical
bovine thrombin preparation as a local hemostatic agent in complex
surgeries. The diagnosis of inhibitors is based on the same tests as
those used to diagnose inherited plasma coagulation factor deficiencies. However, the addition of the missing protein to the plasma of a
subject with an inhibitor does not correct the abnormal aPTT and/or
PT tests (known as mixing tests). This is the major laboratory difference between deficiencies and inhibitors. Additional tests are required
to measure the specificity of the inhibitor and its titer.
The treatment of these bleeding disorders often requires replacement of the deficient protein using recombinant or purified plasmaderived products or fresh-frozen plasma (FFP). Therefore, it is
imperative to arrive at a proper diagnosis to optimize patient care
without unnecessary exposure to suboptimal treatment and the risks
of bloodborne disease.

HEMOPHILIA
PATHOGENESIS AND CLINICAL MANIFESTATIONS
Hemophilia is an X-linked recessive hemorrhagic disease due to mutations in the F8 gene (hemophilia A or classic hemophilia) or F9 gene
(hemophilia B). The disease affects 1 in 10,000 males worldwide, in all
ethnic groups; hemophilia A represents 80% of all cases. Male subjects
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