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FIG 1. PAI-2 levels in plasma of patients with HAE-N and normal controls.
To the Editor:
The comments byMarlu et al1 regarding our article on plasmin-

ogen activator inhibitor 2 (PAI-2) deficiency in patients with
hereditary angioedema with normal C1 inhibitor (HAE-N) is
timely and interesting. The very low levels observed in 22 of 23
untreated patients with HAE-N (with or without a factor XII
mutation, 4.5 6 5) were similar to the levels in 11 patients
reported in their commentary, but the PAI-2 mean values in
normal controls (54 6 24) and patients with HAE type I
(84 6 52) were over 10 times higher. Hence, the strikingly
positive statistical analysis we reported. With normal values so
low (mean ;3-4), it would require very large numbers to
document an abnormally low situation (5 are 0 for HAE-XII
and 2 normal controls are 0 also).

We did pursue the idea of a possible mutation in PAI-2 as well
as other fibrinolytic constituents in a patient with the T309R
mutation with Dr Anna Feldweg and the genetics group at
Harvard. Not surprisingly, none was found. However, HAE-U
(HAE - unknown) is an HAE-N lacking a factor XII mutation
whose clinical presentation is strikingly similar andwe felt it to be
worth trying. The defect in HAE-U remains unknown. We next
studied a series of patients fromBrazil with HAE-N (9 with HAE-
XII and 13with HAE-U) and found PAI-2 levels that were, in fact,
normal (74 6 70). Sample preparation and shipment were
identical to the samples we originally reported, and when the 2
sets were assayed simultaneously, the differenced remained
(Fig 1). Fourteen Brazilian patients received progesterone and/
or tranexamic acid, so we are pursuing a possible medication ef-
fect but 8 were off medication when samples were collected.

PAI-2 inhibits urokinase, and cytokine-stimulated endothelial
cells secrete urokinase along with HSP-90, an activator of the
prekallikrein-HK complex, linking kinin formation and
fibrinolysis.2 Given that plasmin activates the mutant factor XII
in HAE-N,3 focus on fibrinolysis is an ongoing research endeavor.
Our findings regarding PAI-2 levels thus far present as
subpopulations because we have not seen a continuum of values
that would suggest a normal distribution. In an additional 12
samples from Italy, all HAE-U (Fig 1) are low but compared
with our normal controls, do not quite reach statistical
significance (P 5 .07). If we were to pool all HAE-N samples
tested (n 5 55) and compare them with the sum of our normal
controls (n5 72), the P value is .92. Given the variability reported
for PAI-2 levels, regardless of explanation, it is not a biomarker
for either form of HAE-N, and we agree that its determination
is not recommended for routine clinical use.
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