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Abstract

To examine whether primary hypercoagulable states, such as protein C and protein S deficiencies and
antiphospholipid antibody, are associated with an increased risk, severity and recurrence of acute pul-
monary thromboembolism, the blood levels of antithrombin III, protein C, protein S, lupus anticoagulant,
anticardiolipin antibodies were measured in 23 patients with acute pulmonary thromboembolism, 7 men
and 16 women (mean age *+ SD, 52 % 5years), admitted to Nippon Medical School Hospital from
January, 1990 through December, 1997.

Four patients (17.4%) had protein C deficiency, one had protein S deficiency (4.3%), 10 had lupus anti-
coagulant (43.5%), and 2 had anticardiolipin antibodies (8.7%). Hemodynamic evaluation by Swan-Ganz
catheter and venography of the lower extremity to detect deep venous thrombi were carried out in 20 and
21 patients, respectively. There were no differences between the patients with and without primary hyper-
coagulable states in age (52 £ 14 vs 52 % 19 years), gender, or percentage of patients with deep venous
thrombi in the lower extremity (91.7% vs 88.9%). Mean pulmonary arterial pressure (38 +9 vs 26 +
4mmHg, p < 0.05)and total pulmonary vascular resistance (10+5 vs 6 =2Wood unit, p < 0.1) were
higher in the 13 patients with primary hypercoagulable states compared with the 10 patients without prima-
ry hypercoagulable states. Recurrence of pulmonary thromboembolism tended to be higher in the
13 patients with primary hypercoagulable states compared with the 10 patients without primary hypercoag-
ulable states (46.2% vs 10.0%, p < 0.1).

These findings suggest that primary hypercoagulable states, such as protein C and S deficiencies and
antiphospholipid antibody, are associated with the severity and increased risk and recurrence of acute pul-

monary thromboembolism.
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Table1 Characteristics of 13 patients with hypercoagulability

Patient No. Age (yr) Sex Preceding clinical conditions Hypercoagulability
1 62 M LA
2 51 M LA
3 32 M Myocardial infarction LA
4 62 M Cerebral infarction LA
5 79 F Myocardial infarction PC deficiency
6 51 F Uterine myoma PC deficiency
7 39 F Postoperative state LA
8 57 F Angiography LA
9 67 F Cerebral infarction LA
10 36 F Hyperthyroidism LA, ACA
PC & PS deficiencies
11 40 F Pregnancy (cesarian section) LA, ACA
12 60 F Cerebral hemorrhage LA
13 45 F PC deficiency

M=male ; F=female ; LA =lupus anticoagulant ; PC=protein C; PS=protein S ; ACA =anticardiolipin antibodies.
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Fig.1 Protein C antigen and activity in
patients with and without primary
hypercoagulable states (PHS)

Fig. 2 Protein S antigen and activity in
patients with and without PHS
Abbreviation as in Fig. 1.
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Table 2 Characteristics of 23 pulmonary embolism patients with or without primary
hypercoagulability
. Primary hypercoagulability

Characteristics Present (n=13) Absent (n=10) p value
Age (yr) 52+14 52+19 NS
Sex (M/F) 4/9 3/7 NS
MPAP (mmHg) 38+9 26+4 <0.05
TPVR (Wood unit) 105 612 <o0.1
DVT(%) 91.7 88.9 NS
IVC filters and heparin after discharge (%) 30.8 0 NS
Recurrence (%) 46.2 10 <0.1

Data are expressed as mean = SD or number of patients.

MPAP=mean pulmonary arterial pressure; TPVR=total pulmonary vascular resistance; DVT=deep vein
thrombosis ; IVC =inferior vena cava. Other abbreviations as in Table 1.
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