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Summary

Acute venous thromboembolism (VTE) is
treated with parenteral administration of he-
parin or derivatives, in conjunction with oral
vitamin K antagonists (VKAs) to reach and
maintain INR values between 2.0 and 3.0 for
at least 3 months; the duration of a further
period of treatment for secondary prevention
of recurrences is still matter of debate. If
bleeding occurs during treatment the decision
will be based on: a) type of bleeding (major or
minor), and b) thrombotic risk if anticoagu-
lation is withheld (characteristics of patients
and time elapsed from the index VTE). In case
of major bleeding anticoagulation should be
stopped and reversed. A first but insufficient
measure is i.v. vitamin K administration. Fresh
frozen plasma is widely used; however, large
volumes are needed (at least 15 mL/kg body
weight) with risk for fluid overload. Prothrom-
bin complex concentrate infusion, with 3 or
(better) the 4 pro-coagulant factors, is a more
efficient (fast and safe) measure. In patients at
high thrombotic risk (first month or other con-
ditions) and absolute contraindication for
anticoagulation a caval filter is recom-
mended, to avoid as much as possible life-
threatening pulmonary embolism.
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Zusammenfassung

Die Behandlung der akuten vendsen Throm-
boembolie (VTE) besteht in der parenteralen
Gabe von Heparin bzw. -derivaten, zusammen
mit oralen Vitamin-K-Antagonisten (VKA), um
INR-Werte zwischen 2,0 und 3,0 zu erreichen
und fiir mindestens drei Monate aufrecht zu
erhalten. Uber die Dauer einer anschlieBen-
den sekundaren Rezidivprophylaxe wird noch
diskutiert. Falls wahrend der Behandlung eine
Blutung auftritt, richtet sich die Entscheidung
nach: a) Art der Blutung (leichte oder schwere)
und b) Thromboserisiko bei Absetzen der Anti-
koagulation (Patientencharakteristika und
Zeitraum seit der Index-VTE). Im Falle einer
groBen Blutung sollte die Antikoagulation be-
endet und antagonisiert werden. Eine erste,
jedoch unzureichende MaBnahme ist die i.v.-
Gabe von Vitamin K. Gefrorenes Frischplasma
wird haufig verwendet; es werden jedoch gro-
Be Mengen bendtigt (mindestens 15 ml/kg
Korpergewicht), mit dem Risiko der Volumen-
iiberlastung. Die Infusion eines Prothrombin-
komplex-Konzentrats mit drei oder (besser)
vier Gerinnungsfaktoren ist das effizientere
Verfahren (schnell und sicher). Bei Patienten
mit einem hohen Thromboserisiko (im ersten
Monat oder bei Vorliegen anderer Erkrankun-
gen) und einer absoluten Kontraindikation fiir
eine Antikoagulation wird ein Vena-cava-Fil-
ter empfohlen, um maglichst eine lebens-
bedrohliche Lungenembolie zu vermeiden
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Anticoagulation for VTE

Venous thromboembolism (VTE), includ-
ing deep vein thrombosis (DVT) and pul-
monary embolism (PE), is a prevalent,
clinically important and potentially lethal
disease, whose annual incidence is esti-
mated to range between 0.7 and 1.2 people
every 1000 in the general population, al-
though the rate increases markedly with
age. Short term complications of VTE are
represented by occurrence of potentially
life-threatening PE and extension of
thrombosis to other vein tracts. VTE recur-
rence (1) and post-thrombotic syndrome
(2) are the medium and long-term possible
complications.

Therapeutic dose anticoagulation is the
standard medical intervention in patients
with acute VTE. Though changes may soon
occur with the foreseen clinical use of the
so-called new oral anticoagulants, the cur-
rent treatment of acute phase is based on
the parenteral administration for the first
few days (at least 5 days) of drugs that have
an immediate anticoagulant effect (hepa-
rin or derivatives) in conjunction with oral
vitamin K antagonists (VKAs), that require
not less than five days to give a clinically ef-
fective anticoagulation; heparin or deriva-
tives can be stopped when INR is > 2 for
two consecutive days.

Guidelines recommend VKA therapy
for at least three months as treatment of
acute phase of the disease, followed by a
further period of treatment targeted at the
secondary prevention of recurrences (3);
optimal duration of this extended treat-
ment is affected by the nature of the index
event and patient characteristics and is still
matter of debate (4, 5).
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Bleeding during anticoagulation

The risk of bleeding is associated with

therapeutic anticoagulation, whatever the

drug used and throughout all the above

mentioned periods of anticoagulant treat-

ment. If bleeding occurs in a patient treated

for VTE our approach and clinical decision

will be based on

- type of bleeding event and associated
risk, bearing in mind the site and/or en-
tity of the bleed, and

- thrombotic risk for patient if anticoagu-
lation is withheld, which is determined
by the specific characteristics of each pa-
tient and by the time elapsed from the
index VTE.

Bleeds are divided into major and minor on
the basis of objective criteria, major bleeds
being those that result in death, are life-
threatening, cause chronic sequelae or con-
sume major health-care resources. In line
with these criteria the Control of Anti-
coagulation Subcommittee of the Inter-
national Society of Thrombosis and Hae-
mostasis recommends bleeds to be con-
sidered major if
- fatal, or in a critical area or organ (such
as intracranial, intraspinal, intraocular,
retroperitoneal, intraarticular or peri-
cardial, or intramuscular with compart-
ment syndrome), or
- causea fall in haemoglobin level of 20 g/1
or more, or
- lead to transfusion of two or more units
of whole blood or red cells (6).

All other bleeds can be considered minor.

There is general consensus that in case of
major bleeding, anticoagulation should be
stopped and completely reversed to obtain
rapid and complete normalization of co-
agulation, with a view to offering patients
more changes that bleeding spontaneously
stops or to allow invasive maneuvers/sur-
gery be performed to stop bleeding if indi-
cated. The occurrence of a minor bleeding
event does not per se indicate anticoagu-
lation should be stopped or reversed; INR
should be checked to adjust for possible
overanticoagulation (7, 8) and, especially
in case of therapeutic INR, to look for the
presence of a remediable lesion as source of
bleeding and take care of it.
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Reversal of VKAs
Vitamin K

When the anticoagulant effect of VKAs
needs neutralizing the important differ-
ences in the half-lives of these agents must
be taken into account, requiring in turn
that the big time differences needed to re-
store normal hemostasis after cessation of
administration be calculated. The half-lives
of VKAs are:

» 9 h for acenocoumarol,

- 6-42 h for warfarin and

90 h for phenprocoumon (9).

The time interval for complete restoration
of haemostasis after administration is
stopped may be estimated in

» 18-24 h for acenocoumarol,

« 60-80 h for warfarin and

- 8-10 days for phenprocoumon.

It is evident that simple cessation of thera-
peutic doses in case of major bleeding is not
sufficient and other therapeutic measures
are necessary. A first measure, though
usually not enough on its own, is intra-
venous vitamin K administration (10).

A slow infusion of 5 to 10 mg of vitamin K,
to be repeated after 12 h if necessary, leads
to an effective reversal of anticoagulation
within 8-16 h.

In cases of very serious or life-threatening
bleeding an immediate correction of INR
to normal values is mandatory and can be
achieved by administering already active
vitamin K-dependent pro-coagulant fac-
tors.

Fresh frozen plasma

Fresh frozen plasma (FFP) is the natural
source of factors II, VII, IX and X that are
deficient due to the effect of VKAs, and in-
fusion of blood group specific FFP is the
most widely used measure to reverse anti-
coagulation (11). However, several factors
limit the value of FFP as the best replace-
ment treatment to reverse anticoagulation
in case of major bleeding. First, large FFP
volumes are needed to replace vitamin

K-dependent factors (the recommended
FFP dose for warfarin reversal is at least 15
ml/kg body weight and therefore approxi-
mately 1000 ml for an adult weighing 70
kg) and this may lead to fluid overload and
pulmonary oedema (12), especially in pa-
tients with compromised cardiovascular
conditions. Furthermore, it has been
shown that administration of the recom-
mended dose of FFP is not enough to com-
pletely correct coumarin-induced coagulo-
pathy, especially for persistently low factor
IX levels (8). Finally, this treatment is diffi-
cult to administer quickly since the time
needed to obtain and prepare the plasma
(stored frozen at —20°C) is usually a cause
of delay before transfusion.

Prothrombin complex concentrates

A more efficient way of replacing missing
clotting factors is to administer prothrom-
bin complex concentrates (PCC) that can
be given rapidly since there is no need for
blood group matching or thawing, and is
safe as regards transmission of blood-
borne infectious diseases since prepared
using viral inactivation methods (13). A
number of studies have shown that a re-
verse of VKA-related anticoagulation is
achieved more rapidly and INR corrections
significantly better with PCC than FFP; for
areview of the literature see Leissinger et al.

(14). A dose of 30 U/kg is usually effective,

and the following doses have been sug-

gested: 25 U/kg for patients with an INR of

2.0-3.9, and 35 U/kg for an INR of > 4.0.
A recent update from the British Com-

mittee for Standards in Haematology rec-

ommends that PCCs should be adminis-
tered in preference to FFP for reverse of

VKA-related anticoagulation in patients

with major bleeding (15). PCCs are avail-

able for clinical use in two main types, pro-
vided by various manufacturers:

« The 4-factor PCCs, that contain all the
four pro-coagulant vitamin K-depend-
ent factors and also the anticoagulant
proteins C and S. These are considered
more useful since they can rapidly re-
place all the deficient clotting factors. In
a prospective study in VKA-treated pa-
tients presenting with major bleeding or
requiring emergency surgical or urgent
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invasive diagnostic intervention, ad-
ministration of a PCC of this type re-
sulted in satisfactory and sustained he-
mostasis in 98% of treated patients (16).
o The 3-factor PCCs contain little factor
VII and are less effective for complete
correction of INR levels (17).

Potential adverse effects of PCC adminis-
tration regard mainly thrombotic events
that have been reported after their trans-
fusion in anticoagulated patients; this risk
is, however, very small, especially in prep-
arations containing antithrombin and he-
parin. Due to the potential risks, PCCs
should be reserved for patients with major
bleeding, especially those with intracranial
hemorrhage in whom an immediate cor-
rection of coagulopathy is highly recom-
mended (18).

Thrombotic complications
in non anticoagulated VTE
patients

It has already been noted that if major
bleeding occurs during anticoagulation the
treatment should be stopped and anti-
coagulation reversed. However, this cannot
be done without exposing patients to a risk
of thrombotic complications. In patients
treated for VTE this risk is not constant
during the time following the occurrence of
the index thrombotic event and is not the
same for all patients.

One study showed a rate of recurrent
VTE as high as 47% in patients with proxi-
mal DVT who were treated for only 10 days
with adequate intravenous heparin therapy
followed by three months of inadequate,
low dose heparin (19). In another study,
progression of thrombosis was found in
27% of patients with symptomatic DVT re-
ceiving only an anti-inflammatory drug
and repeated venography after 30 days
(20). It has been estimated that well per-
formed anticoagulation with warfarin re-
duces the risk of recurrent VIE by about
80% (21), whereas thromboembolic com-
plications can occur in 50% of cases during
the first 3 months after onset of the throm-
botic event if left untreated (22). However,
the risk of thrombotic complications de-
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clines rapidly in the first months after the
acute episode (23).

In fact, if patients with acute VTE are left
without anticoagulation the rate of throm-
boembolic complications reaches 40% dur-
ing the first month, dropping to 10% during
the second and third months (21).

Vena cava filters

Itis clear that if major bleeding (which is an
absolute contraindication to anticoagu-
lation) occurs in patients during the first
month after acute proximal DVT or PE the
risk of life-threatening or even fatal PE is
too high to keep them without proper pro-
tection and a vena caval filter should be
fitted. What to do if major bleeding occurs
during the second or third months after
onset of VTE, when the risk of recurrence
has dropped sufficiently, is less clear and
the decision should take account of the in-
dividual conditions of each patient. While
in most patients vena cava interruption is
not necessary, in some, such as those with
chronic pulmonary heart disease, chronic
thromboembolic pulmonary hypertension
or minimal cardiopulmonary reserve, it
may be an option to try and avoid PE
events, even minor ones that could in any
case be life threatening. Aggressive protec-
tion (filter implantation) may also be indi-
cated in patients who have suffered a clini-
cally important (hemodynamic) PE event,
especially if idiopathic, and in whom anti-
coagulation should be stopped during the
first months due to a major bleeding occur-
rence. It has been shown, in fact, that the
risk of recurrence is higher in patients pres-
enting with PE with the recurrent event
often being another PE event, that may also
be life-threatening (24).

The risk of adverse events after filter im-
plantation is however not negligible and
may include events related to filter inser-
tion (e. g. haematoma, infections), or other
complications such as migration, vena
caval perforation or filter thrombosis (25).
There is evidence suggesting that vena cava
filters increase the risk of recurrent DVT,
only partly reduce the risk of PE and do not
affect mortality (26). When a caval filter is
indicated for a temporary contraindication

to anticoagulation, such as a major bleed, a
preferable option is to insert a retrievable
filter and to remove it when anticoagu-
lation can be restarted. However, in most
cases these filters are not removed and it
cannot be excluded that there may be more
associated long-term complications than
after permanent filter implantation . In
general, whether in the presence of a filter
or not, it is recommended to restart anti-
coagulation as soon as bleeding is no long-
er active though caution should be taken in
managing anticoagulation if risk factors for
bleeding are persistent.

Major bleeding during long-term
treatment period

An anticoagulant therapy for three months
isrecommended in patients with DVT and/
or PE secondary to transient (and reversed)
risk factors. In contrast, it is recommended
that patients with an unprovoked VTE
event should receive anticoagulation for no
less than three months, after which they
should be evaluated for the risk-benefit
ratio of long-term therapy (3). Since in pa-
tients who receive long-term anticoagulant
treatment the risk-benefit ratio of continu-
ing such treatment should be reassessed at
periodic intervals, the occurrence of major
bleeding or clinically relevant non-major
bleeding events may affect the evaluation of
the risk-benefit ratio of extended anti-
coagulation. In this condition therefore
anticoagulant treatment should not only be
temporarily stopped but definitive with-
drawal also considered. Long term anti-
coagulation is also recommended in pa-
tients with more than one unprovoked
event due to their foreseen high risk of re-
currence; in these patients a resumption of
anticoagulation is always advisable when
the major or clinically relevant non-major
bleeding event is stopped.

Anticoagulation restart
after bleeding

The decision to restart anticoagulation
after major or life-treatening bleeding

should be taken on a case-by-case basis.
The risk of thromboembolism during in-
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terruption of anticoagulation should be

weighed in single patients against the risk

of recurrent bleeding and clinical risks as-

sociated with a possible recurrent event if

anticoagulation is resumed. Many con-

ditions should be taken into account:

- the actual site and

- the possible cause of bleeding,

- the severity of the event and

- the clinical impact of possible rebleed-
ing.

For example, the clinical risks associated
with intra-cerebral hemorrhage are higher
than those associated with subdural bleed-
ing, and in both cases the risk of recurrence
is quite different depending on whether the
index event was unprovoked or secondary
to a transient cause, such as trauma. In
most cases it is strongly advisable to reexa-
mine the site of bleeding to ascertain
whether bleeding is still ongoing and/or the
state of the source of bleeding.

In a recent article (27) the authors dis-
tinguish three broad categories of major
bleeds and propose different decisions on
when to resume anticoagulation:

- Bleeds that are treatable (e. g. with sur-
gery or invasive maneuvers) or self-li-
miting: In these cases anticoagulation
may be resumed within one week of the
initiation of treatment or after resol-
ution of the bleeding.

- Bleedings that are not treatable but are
expected to resolve over time (e. g.,
ischaemic bowel, intra-cerebral haem-
orrhagic stroke): VKAs may be resumed
between two and four weeks after the
bleed and if appropriate and timely in-
vestigations do not show evidence of
ongoing or new bleeding.

- Bleeds that are untreatable and are un-
likely to resolve spontaneously such as
those associated with important impair-
ment in haemostasis or those associated
with cancer: In these cases the relative
risks and benefits of resuming VKAs
should be considered on a case-by-case
basis and anticoagulation should only
be resumed when the risk of thrombotic
complications outweighs the risk as-
sociated with fresh bleeding.

© Schattauer 2012

In any case, it should be stressed that the
decision to restart anticoagulation will de-
pend on the patient's values and prefer-
ences with regards the relationship between
the risk of a new bleeding and that of
thrombotic complications (9).

Minor bleeding

In general, stopping and reversing anti-
coagulation is not required in patients
presenting with minor bleeds. The current
level of anticoagulation should, however,
be immediately checked and possible over-
anticoagulation corrected with adminis-
tration of small amounts of vitamin K
(usually 2 mg given orally are sufficient to
bring INR values within the therapeutic
range).

What to do in cases of minor bleeding
occurring when INR is within the thera-
peutic range depends on the clinician's
judgment to which extent the patients are
at the risk of complications and how long
has elapsed from the index VTE event. Pa-
tients who are at high thromboembolic risk
may be managed by lowering doses of war-
farin to maintain INRs at the lower end of
the therapeutic range, whereas anticoagu-
lation can be temporarily stopped in those
at low risk.

Indeed it needs to be borne in mind that
VKA therapy can exacerbate bleeding.

Furthermore, in many cases of minor
bleeds patients are likely to require invasive
diagnostic procedures that can be associ-
ated with high haemorrhagic risk if per-
formed during anticoagulation at thera-
peutic intensity (28). It has in fact been
shown that short-term interruption of
warfarin therapy is associated with a low
risk of thromboembolism (29) and that
isolated low INR values are rarely associ-
ated with thromboembolic complications
(30). In cases where the bleeding source is
not identified and persistent, the risks of
bleeding if VKAs are resumed must be care-
fully weighed against thrombotic risk. Ad-
junctive measures, such as discontinuation
of a concomitant antiplatelet therapy, can
be adopted to minimize the risk of further
bleeding.
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