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Khani and Roshal describe a patient whose diagnosis of
combined deficiencies of factors V and VIII was clari-
fied nearly 20 years after the patient was diagnosed with
“hemophilia.” A key clue to the correct diagnosis is that
both the prothrombin time (PT) and the activated par-
tial thromboplastin time (aPTT) are prolonged. Al-
though we often speak of these tests as assays for 2
separate biochemical cascades, these cascades do not
reflect clot formation in vivo. Rather, with vessel dam-
age, tissue factor is exposed and complexes with factor
VIIa to generate prothrombinase (consisting of cal-
cium, phospholipid, and activated factors X and V),
which activates prothrombin to thrombin, which then
generates fibrin from fibrinogen. The presence of tissue
factor pathway inhibitor rapidly dampens the initial
burst of thrombin, but the presence of sufficient
thrombin engages a positive feedback loop, with acti-
vation of factor XI, which helps to generate tenase
(consisting of calcium, phospholipid, and activated
factors IX and VIII), leading to more prothrombinase
formation. The sequential requirement for these en-
zyme complexes and the presence of positive and neg-
ative feedback loops in vivo do not provide an a priori
rationale for the PT or the aPTT to be specific for a
subset of reactions. Instead, it is useful to know, as in all

clinical laboratory testing, the specificities and sensitiv-
ities of each test when interpreting PT and aPTT re-
sults. The PT is sensitive to deficiencies in factors II, V,
VII, and X concentrations but is relatively insensitive to
VIII, IX, and XI concentrations. By contrast, the aPTT
is sensitive to low concentrations of factors VIII, IX,
and XI, and to deficiencies of contact factors or the
presence of antiphospholipid antibodies or thrombin
inhibitors. In a patient with prolongation of both PT
and aPTT, one must consider combined factor defi-
ciencies (from vitamin K deficiency, disseminated in-
travascular coagulation, or combined deficiencies of
factors V and VIII) or the presence of multiple pro-
cesses (factor deficiency plus antiphospholipid anti-
body, for instance).
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