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Bleeding Outcomes after Noncardiac Surgery
— Are We POISEd to Do Better?

Jeffrey S. Berger, M.D.

The number of adults who undergo major non-
cardiac surgery is increasing worldwide,! includ-
ing older patients with more coexisting con-
ditions and increased risks of bleeding and
thrombotic events.? Although perioperative bleed-
ing is an important complication that leads to
excess morbidity and mortality,> few therapies
have been studied to prevent it.

Tranexamic acid is a lysine analogue that
competes with lysine residues on fibrin for the
binding of plasminogen, inhibiting the interac-
tion of plasmin with fibrin and thereby prevent-
ing the dissolution of fibrin clot. Tranexamic
acid has been shown to reduce the risk of death
from bleeding in randomized trials involving
patients with traumatic* or postpartum® hemor-
rhage, but the net benefit in noncardiac surgery
is less certain. Although rapid hemostasis de-
creases the incidence of surgical bleeding com-
plications, the mechanism of action of tranexam-
ic acid may also increase the risk of vascular
thrombosis. So, the balance of its benefit (re-
duced bleeding) and risk (thrombotic events) in
noncardiac surgery requires clarification.

In this issue of the Journal, Devereaux et al.®
report the results of the Perioperative Ischemic
Evaluation—3 (POISE-3) trial, in which 9535 pa-
tients who were at increased cardiovascular risk
and who were scheduled to undergo noncardiac
surgery were randomly assigned to receive tran-
examic acid (1-g intravenous bolus) or placebo at
the start and end of surgery. At 30 days, the in-
cidence of the composite bleeding outcome (life-
threatening bleeding, major bleeding, or bleed-
ing into a critical organ) was 24% lower with
tranexamic acid than with placebo (9.1% vs.
11.7%; absolute difference, 2.6 percentage points;
95% confidence interval [CI], —3.8 to —1.4). The
primary safety outcome was a composite of myo-
cardial injury after noncardiac surgery, nonhem-
orrhagic stroke, peripheral arterial thrombosis,
and symptomatic proximal venous thromboem-
bolism (composite cardiovascular outcome). To
establish the noninferiority of tranexamic acid
with respect to the composite cardiovascular
outcome, the upper boundary of the one-sided
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97.5% confidence interval for the hazard ratio
had to be below 1.125. In the POISE-3 trial, non-
inferiority was not met; a composite cardiovas-
cular outcome event occurred in 14.2% of the
patients in the tranexamic acid group and in
13.9% of those in the placebo group (hazard
ratio, 1.02; 95% CI, 0.92 to 1.14; upper boundary
of the one-sided 97.5% CI, 1.14; absolute differ-
ence, 0.3 percentage points; 95% CI, 1.1 to 1.7).

Careful consideration of these important re-
sults is crucial. First, the clear benefit in reduc-
ing the risk of a composite bleeding outcome
event (a 2.6-percentage-point absolute difference
and a number needed to treat of 38 patients) ap-
pears to have been driven by the incidence of
major bleeding (7.6% in the tranexamic acid
group and 10.4% in the placebo group); the inci-
dence of life-threatening bleeding (1.6% and
1.7%, respectively) and of bleeding into a critical
organ (0.3% and 0.4%, respectively) was infre-
quent and similar in the two groups. The defini-
tions used are important. In the previous POISE-2
trial investigating aspirin in noncardiac surgery,’
a stringent definition of major bleeding was
used as the primary safety outcome, which oc-
curred in 3.8% of the patients in the placebo
group. In the POISE-3 trial, a composite bleed-
ing outcome event occurred in 11.7% of the pa-
tients in the placebo group. This difference is
noteworthy because therapeutic decisions are
frequently made on the basis of absolute differ-
ences and the number needed to treat.

Second, the failure to show noninferiority for
the primary safety outcome despite nearly iden-
tical incidences of the composite cardiovascular
outcome in the two trial groups may be attribut-
able to the commendably stringent noninferior-
ity margin selected. Moving forward, how do we
weigh the benefits and risks of tranexamic acid
use among patients undergoing noncardiac sur-
gery? Although no clear conclusions may be
drawn about the individual components of the
composite cardiovascular outcome, the 95% con-
fidence interval of the hazard ratio is consistent
with an increase in risk of up to 14%. The net
benefit in patients at very high risk for cardio-
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vascular events (e.g., those with previous coro-
nary stenting) requires further investigation.

Third, because a meta-analysis showed an
increased risk of seizure among patients receiv-
ing more than 2 g per day of tranexamic acid,?
the POISE-3 investigators excluded patients with
a previous seizure. Although infrequent, seizure
occurred in 10 patients (0.2%) in the tranexamic
acid group and in 3 (0.1%) in the placebo group
(hazard ratio, 3.35; 95% CI, 0.92 to 12.20). Thus,
even at this low dose of tranexamic acid, the risk
of seizure may need to be considered as a part
of the risk-benefit equation.

Overall, the POISE-3 trial is a major step for-
ward in noncardiac surgery because it addresses
a fundamental issue facing patients and sur-
geons — excess perioperative bleeding. Tran-
examic acid is effective at decreasing the inci-
dence and severity of bleeding events among
patients undergoing noncardiac surgery. Although
the trial was unable to prove noninferiority for
the composite cardiovascular outcome, the be-
tween-group difference was small. Like all pre-
ventive therapies, benefits must be balanced
against risks. The net clinical benefit of tran-
examic acid should be patient-specific — that is,
it is worthwhile for those at increased risk for
bleeding outcomes but deleterious for those at
increased risk for adverse cardiovascular events.
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