
Several questions remain. The overexpres-
sion of � clones in MBL is unexplained. Of the
6 confirmed CLL-like MBL cases that were
designated “polyclonal,” did any of these cases
show any FISH abnormalities or associated
with T-cell clones? Does this represent the
early expression of intraclonal heterogenity?
Would there be an association with serum free
light chains?

In closing, IgM, �-restricted, mutated,
13q14-deleted, population-based, low-
count, CD5�CD20 dim CLL-like MBL is
persistent without clinical progression and
is associated with double-positive T-cell
clones. Almeida et al developed a math-
ematical algorithm based on 800 to 1200 �L
of blood and tested on large volumes of
whole blood (50 mL) and
AutoMACS-enriched preparations of
B cells.7 It would seem that the vast number
of healthy adults over the age of 70 years
have CLL-like clones. Thus, these low con-
centrations and frequency in the population
may suggest that low-count, CLL-like MBL
without cytogenetic abnormalities is the
normal physiologic counterpart of CLL;

that is, it is the much sought after cell of ori-
gin for CLL.8
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In this issue of Blood, Yau and colleagues provide evidence that guide catheter
thrombosis in patients undergoing percutaneous coronary intervention (PCI) is
initiated by contact system activation, and that unfractionated heparin is more
effective than fondaparinux at limiting catheter occlusions because heparin-
antithrombin complexes are able to target multiple points along the coagulation
cascade, as opposed to the smaller fractionated heparins and heparinoids that pro-
vide higher selectivity for factor Xa.1

Catheter thrombosis during PCI procedures
is a significant threat that has been reason-

ably addressed using interventional doses of
unfractionated heparin. The recent shift in clini-
cal practice toward the use of low molecular
weight heparins (LMWH) and heparinoids for
systemic anticoagulation, including the small
synthetic pentasaccharide molecule fondapa-
rinux, has surprisingly not translated to reliable
inhibition of catheter thrombosis. Recent data
indicate that fondaparinux is less effective than

heparin in preventing guide catheter thrombo-
sis,2 which poses a mechanistic puzzle. Yau et al
show experimental data that provide a reasonable
explanation for why heparin, at clinically rel-
evant antithrombotic concentrations, is more
effective at preventing catheter-initiated throm-
bosis than fondaparinux. On complex formation
with antithrombin and several other serpins,
linear sulfated glycosaminoglycan molecules
accelerate the inhibition of numerous serine
proteases,3 including those of the coagulation

Role of absolute B-cell count in MBL and immunophenotype patterns. The top panel shows the absolute
number of B cells as a cumulative function of the number of cases dividing low-count MBL (normal white blood
cell count, absolute lymphocyte count) from clinical MBL (with lymphocytosis). The bottom panel from left to
right shows the 3 major immunophenotypic patterns seen in MBL.
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cascade, ranging from factors VIIa and XIa to
thrombin.4 Unfractionated heparin is a mixture
of sulfated glycosaminoglycans of different sizes
that variably alter the structure and charge den-
sity of antithrombin molecules, making them
accessible as suicide substrates to select serine
proteases. While larger heparin fragments com-
plexed with antithrombin are excellent thrombin
inhibitors, smaller heparin fragments cannot
effectively bridge antithrombin to thrombin,5

though they are potent factor Xa (FXa) inhibi-
tors (see figure). The present study demonstrates
that PCI catheter materials can promote throm-
bus formation through activation of the contact
system and the intrinsic pathway when they
come in contact with blood. Catheter-induced
contact activation results in robust generation of
FXa in plasma, and this flood of FXa is appar-
ently able to bypass fondaparinux, and to a lesser
extent enoxaparin, at otherwise antithrombotic
concentrations. Indeed, FXa, once assembled
into the prothrombinase complex, is protected
from antithrombin-fondaparinux and anti-
thrombin-enoxaparin.6 Unfractionated heparin,
acting like multiple dams on a flooding river, can
block both the direct actions of thrombin as well
as thrombin generation, and thus more effec-
tively modulates the thrombogenic challenge of
PCI procedures. Yau et al’s study suggests that
in interventional cardiology, LMWH and small
heparinoids like fondaparinux still have reason
for “heparin envy,” and need additional help
from heparin, direct thrombin inhibitors, or
other antithrombotic agents to complete the job.

Current antithrombotics, including heparin
and thrombin inhibitors, target essential hemo-
static factors and therefore predictably increase
bleeding risks. The apparent improved overall
safety of novel antithrombotic agents may some-
times sacrifice antithrombotic efficacy. A future
alternative may bring about the development and
use of truly biocompatible devices that do not

trigger contact activation-dependent pathologic
events. Until then, establishing and carefully
balancing the efficacy and safety of drug combi-
nations, as suggested by this study, may be our
best option during PCI.
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In this issue of Blood, Cutler and colleagues present evidence that donor-specific
anti-HLA antibodies are associated with graft failure in double umbilical cord
blood transplantation (CBT).1 Engraftment of donor cells is the first important
step in successful transplantation and, until recently, the causes of engraftment
failure remained elusive.

Improvement in anti-HLA antibody detec-
tion using preparations of single HLA anti-

gen allows precise antibody detection and
quantitation, and has provided new insights in
a significant fraction of graft rejection cases.2

The article by Cutler et al adds to the recently
published data that show that anti-HLA anti-
bodies directed against the mismatched HLA

antigen of the donor (or donor-specific anti-
HLA antibodies [DSAs]) have a deleterious
effect on engraftment of donor cells in patients
receiving HLA mismatch grafts.3-5

Solid phase assays allow the detection of
the presence of HLA antibodies reactive with
donor antigens. Panel A of the figure shows the
HLA phenotypes of a patient and 2 cord blood

(A) Binding of the pentasaccharide fondaparinux to antithrombin induces a conformational change, increasing
the inactivation primarily of FXa. (B) Complex between antithrombin and heparin greatly enhances the
inactivation of thrombin as well as several additional activated coagulation factors. From Li et al.5
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