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THE NOVEL ANTICOAGULANTS: ENTERING A NEW ERA

(ARTIGO DE REVISAO)

Bounameaux H*

During the past five decades, antico-
agulant therapy has consisted of rap-
idly acting parenteral drugs (unfrac-
tionated heparin [UFH]
low-molecular-weight heparins
[LMWH]) for prevention of venous
thromboembolism and initial treat-
ment of arterial and venous throm-
boembolism, whereas vitamin K an-
tagonists (VKA) are used for longer
term oral treatment. These drugs act
by indirectly inhibiting several acti-
vated plasma clotting factors (UFH,
LMWH) or by blocking the synthesis
of some of them (VKA). In recent
years, compounds that specifically
block activated coagulation factor X
(FXa) or thrombin have been devel-
oped. Thus, fondaparinux, and its
long-acting derivative idraparinux,
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are administered subcutaneously.
These substances inhibit F Xa indi-
rectly via antithrombin. Small mol-
ecules have also been developed that
directly block FXa (rivaroxaban,
apixaban) or thrombin (dabigatran
etexilate) following oral administra-
tion. In the present review we discuss
the currently available evidence sup-
porting the use of these new antico-
agulants, in particular rivaroxaban
and dabigatran etexilate, in the set-
ting of thromboprophylaxis follow-
ing major orthopaedic surgery, and
the broader perspectives that these
new drugs may open up in the next
few years. [Swiss Med WKkly. 2009
Feb 7;139(5-6):60-4]
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PLATELET ADHESION UNDER FLOW

(ARTIGO DE REVISAO)

Ruggeri ZM*

Platelet-adhesive mechanisms
play a well-defined role in hemostasis
and thrombosis, but evidence conti-
nues to emerge for a relevant contri-
bution to other pathophysiological
processes, including inflammation,
immune-mediated responses to mi-
crobial and viral pathogens, and can-
cer metastasis. Hemostasis and throm-
bosis are related aspects of the
response to vascular injury, but the
former protects from bleeding after
trauma, while the latter is a disease
mechanism. In either situation, adhe-
sive interactions mediated by specific
membrane receptors support the ini-
tial attachment of single platelets to
cellular and extracellular matrix cons-
tituents of the vessel wall and tissues.
In the subsequent steps of thrombus

growth and stabilization, adhesive in-
teractions mediate platelet-to-platelet
cohesion (i.e., aggregation) and an-
choring to the fibrin clot. A key func-
tional aspect of platelets is their abi-
lity to circulate in a quiescent state
surveying the integrity of the inner
vascular surface, coupled to a prompt
reaction wherever alterations are de-
tected. In many respects, therefore,
platelet adhesion to vascular wall
structures, to one another, or to other
blood cells are facets of the same fun-
damental biological process. The
adaptation of platelet-adhesive func-
tions to the effects of blood flow is the
main focus of this review. [Microcir-
culation. 2009 Jan;16(1):58-83]

PMID: 19191170
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FLUID SHEAR ATTENUATES ENDOTHELIAL PSEUDOPODIA FORMATION

INTO THE CAPILLARY LUMEN

(ARTIGO ORIGINAL)

Hueck IS, Rossiter K, Artmann GM, Schmid-Schonbein GW*

Objective: Endothelial cells have
the ability to undergo morphological
shape changes, including projection
of cytoplasmic pseudopodia into the
capillary lumen. These cytoplasmic
projections significantly influence the
hemodynamic resistance to blood
flow. To examine mechanotransduc-
tion mechanisms, we investigated in
vivo the hemodynamic conditions in
capillaries that control endothelial
pseudopod formation. Materials and
methods: Capillaries in rat skeletal
muscle were fixed under carefully
controlled perfusion conditions. The
formation of endothelial pseudopodia
were observed in cross-sections with
electron microscopy and quantified
with differential interference contrast
microscopy under physiological, sta-
sis, and reperfusion flow conditions.
Results: Application of physiological
levels of fluid flow prevents capillary

endothelium to project pseudopodia
into the capillary lumen. Reduction of
fluid flow to near zero promotes the
incidence of pseudopod projection
from 5% to 55% of capillaries. After
capillary pseudopodia have formed
under static conditions, about one-
half retract upon restoration of fluid
flow. The presence of red blood cells
in the capillary lumen prevents pseu-
dopod formation. Conclusions: The
results suggest that there is a mecha-
nism that serves to control cytoplas-
mic projections in capillary endothe-
lium that is under the control of
hemodynamic fluid stress. Investiga-
tion of pseudopodia growth on endo-
thelial cells may be significant in un-
derstanding capillary obstruction in
cardiovascular diseases. [Microcircu-
lation. 2008 Aug; 15(6):531-42]

PMID: 19086262
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COGNITIVE IMPAIRMENT IS RELATED TO INCREASED ARTERIAL STIFFNESS
AND MICROVASCULAR DAMAGE IN PATIENTS WITH NEVER-TREATED
ESSENTIAL HYPERTENSION

(ARTIGO ORIGINAL)

Triantafyllidi H, Arvaniti C, Lekakis J, Ikonomidis I, Siafakas N, Tzortzis S, Trivilou P, Zerva L, Stamboulis E, Kremastinos DT*

Background: It is known that es-
sential hypertension may be implica-
ted in the development of cognitive
impairment that is associated to mi-
crovascular disease of the brain. It has
been hypothesized that increased ar-
terial stiffness of the large arteries may
lead to microvascular changes due to
increased pulsatile flow. Our study
tests the hypothesis that large artery
stiffness and microvascular damage
are related to brain microcirculation
changes as reflected by impaired cog-
nitive function. Methods: We studied
110 nondiabetic patients aged 40-80
years (mean age 53.8 +/- 11.2 years,
57 men) with recently diagnosed stage
I-IT essential hypertension. Mini-Men-
tal State Examination (MMSE) was
used as a screening test for global cog-
nitive impairment. We performed both
2-D echocardiography and carotid-
femoral pulse wave velocity (PWV)
in order to evaluate arterial stiffness.

Twenty-four hour urine microalbumin
excretion was measured as a marker
of microvascular damage. Results: In
the entire population, MMSE was ne-
gatively correlated with age (r=-0.42,
P <0.001), 24-h pulse pressure (PP)
(r=-0.18, P < 0.05), and PWV (r =
-0.3,P=0.003). Additionally, MMSE
was not independently correlated with
microalbuminuria in patients aged
over 65 years (r = -0.58, P = 0.003).
Conclusions: Impaired cognitive
function is associated with increased
large artery stiffness and microalbu-
min excretion in newly diagnosed,
untreated hypertensive patients. These
findings support the hypothesis that
cognitive impairment induced by im-
paired microcirculation is linked to
large artery stiffness and microvascu-
lar damage. [Am J Hypertens. 2009
May;22(5):525-30]

PMID: 19265790

* 2nd Department of Cardiology, Medical School, University of Athens, Attikon Hospital, Athens, Greece

E-mail: seliani@hotmail.com

16

Boletim da SPHM Vol. 24 (1) Janeiro, Fevereiro, Margo 2009



