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The French surgical
services after the Paris
and Nice terrorist
attacks: what have we
learnt?

Following the terrorist attacks in
Paris and Nice, emergency medical
services in France revised their policy
on receiving mass casualties and the
services’ triage scenarios, summarised
in The Lancet by Pierre Carli and
colleagues (published online July 25).*
Training takes place, including transfers
of expertise from military services that
improve the quality of the training.

Nevertheless, there are few emer-
gency surgery teams available for
mobilisation when there is a mass-
ive influx of traumatised patients.
Academic courses focused on trauma
management exist, as well as standard-
ised training courses such as the
Advanced Trauma Life Support course,
the Definitive Surgical Trauma course,
and the Advanced Surgical Skills
for Exposure in Trauma course, etc.
However, junior doctors follow the
academic courses according to their
motivation, and the other courses are
not sufficiently promoted during the
fellowship.

Like the emergency physicians, the
general surgical community must
train all surgeons and future surgeons
to treat these types of traumatised
patients in a context of mass influx
of casualties. Therefore, theoretical,
practical, and anatomical training must
be put in place, and the authorities
should assist in the implementation of
these training courses.
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Tranexamic acid for
post-partum
haemorrhage in the
WOMAN trial

We read with interest the WOMAN
trial (May 27, p 2105)." Tranexamic
acid is an antifibrinolytic drug used to
reduce haemorrhage complications
in trauma and elective surgery. The
WOMAN trial originally planned to
enrol 15000 women with a composite
primary endpoint of death from
all causes or hysterectomy within
42 days of giving birth. The trial
increased the number of participants
to more than 20000 “in the hope
that the trial would have enough
power to detect a reduction in post-
partum haemorrhage death”. This
study reported that tranexamic acid
significantly reduced the risk of death
from bleeding from 191 deaths (1-9%)
to 155 deaths (1-5%; p=0-045)." Further
reductions in death occurred when
tranexamic acid was given within 3 h
of giving birth (1.7% vs 1-2%; p=0-008).
Reduction in mortality from all causes
was not significantly different between
the tranexamic acid group and the
placebo group (p=0-16). The WOMAN
Trial Collaborators concluded that
“when used as a treatment for post-
partum haemorrhage, tranexamic acid
should be given as soon as possible
after bleeding onset”!

We strongly believe that such a
conclusion is premature and might be
misleading to health-care professionals
and the public. Moreover, the following
statement is cited on the chief
investigator’s institutional website
and also appears in videos and on
social media platforms: “tranexamic
acid could save the lives of one in three
mothers who would otherwise bleed to
death after childbirth”. We believe that
such statements seem to misrepresent
the data.

How is tranexamic acid known
to reduce death from post-partum
haemorrhage and how is p=0-008 (or
p=0-045) interpreted when the cutoff

value to reject the null hypothesis is
p=0-05? Statistically, it means that
eight in 1000 chances exist for being
wrong, which sounds compelling,
but there are limits. In the WOMAN
trial, p=0-008 denotes a 0-8%
probability of observing a mortality
difference of 0-5% (1-7-1-2%) under
the null hypothesis, and would indicate
that the null hypothesis should be
rejected. However, establishment of
the magnitude of difference between
the tranexamic acid and placebo
groups requires the Cl. The Cl was
0-52-0-91, which is wide and lessens
the strength of the data to support
the use of tranexamic acid. Analysis of
the population of patients who died
from bleeding also showed statistical
significance between tranexamic
acid and placebo groups (p=0-045);
however, on closer inspection the Cl of
relative risk includes the null value of 1
(0-65-1-00). Therefore, the significant
differences in the WOMAN trial appear
to be marginal at best.

Another important question is
whether a 0-4% or 0-5% difference in
mortality reduction is clinically relevant.
The problem is that any small difference
will be statistically significant if the
sample size is large enough, regardless
of clinical relevance. As stated by
Houle and Stump,” “many large clinical
trials obtain a high level of statistical
significance with miniscule differences
between groups, which are completely
clinically irrelevant. However, with
proper marketing, billions can be
made from results of dubious clinical
importance”. Judgments about clinical
importance should be formed on the
basis of the size of the effect and Cls
instead of the p value, because the
p value is strongly affected by the size of
the study.>* If the study kept its original
sample size of 15 000, would the results
be different?

Finally, the WOMAN trial does not
adequately address clinical issues
about optimum timing and dose. What
laboratory tests are recommended
to drive the clinical use of tranexamic
acid? Similar questions emerged from
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the CRASH-2 trial,> which continues
to generate controversy. Although we
agree that global action for maternal
health should be accelerated and not
diminished, the results of the WOMAN
trial are only the beginning stages
towards this goal. Tranexamic acid
should not constitute a one-size-fits-
all approach to treat blood loss but
provide a basis for more precision-
based discussions to reduce maternal
mortality and morbidity supported by
basic science.
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We read with interest the WOMAN
trial' and commend the investigators
on this important multicentre,
international, placebo-controlled
trial. For a study to have external
validity, its conditions need to be
representative of a larger population.
This study was mainly done in low-
income and middle-income countries;
thus, we have concerns about its
generalisability. Many differences
probably exist in the health-care
systems (and disease burdens)
between many countries included in
the trial. Therefore, we do not think the
results are immediately translatable to
high-income countries.

In the trial, the incidence of death
from post-partum haemorrhage (but
not overall mortality) was 1-9% and
reduced to 1-4% with tranexamic
acid. Based on the data, the number
needed to treat was 250 women. In
Australia, 11 deaths from haemorrhage
occurred over a 5-year period.? If the
post-partum haemorrhage incidence
was 5% and the same relative risk
and risk reduction as the WOMAN
trial was used, the number needed to
treat in this setting is approximately
35587 women.?

The mechanism of death in obstetric
haemorrhage is likely to differ in low-
income and middle-income countries.
Death from hypovolaemic shock
rather than death from complications
of haemorrhage, such as transfusion-
related acute lung injury, multiorgan
failure, acute respiratory distress
syndrome, and sepsis is unlikely to
occur in high-income countries. In
low-income and middle-income
countries, with no interventional
radiology, cell saver, ready access to
blood transfusion, staffed operating
theatre, or intensive care unit, simple
hypovolaemia is more likely to be the
mechanism. In the era of evidence-
based medicine and as health-care
professionals caring for pregnant
women, we need to ask does this
specific paper provide the evidence that
we should use to change our practice.
Although the absence of major adverse
effects (most particularly thrombotic
complications) is reassuring, on the
basis of the number needed to treat
and the different contexts in which
this study was done, tranexamic acid
should not be routinely included in the
management of obstetric haemorrhage
in women from high-income countries.
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As one of the many collaborators
who contributed to the WOMAN trial*
our team'’s involvement in research
that will improve maternal outcomes
globally has been gratifying. 1 g of
intravenous tranexamic acid given
within 3 h of post-partum haemor-
rhage significantly reduced maternal
death and the need for surgery
(laparotomy). The fact that post-
partum haemorrhage was defined as
500 mL or more for vaginal deliveries
but 1000 mL or more for caesarean
section is important to note. This
difference should be considered when
clinicians update local guidelines for
post-partum haemorrhage.
Recruitment from high-income
countries was halted after a
prespecified number of participants had
consented, with the trial continuing
in low-income and middle-income
countries. The WOMAN trial was
pragmatic, with the intervention given
in addition to standard drug treatment
or interventions. It would be useful to
know whether subgroup analysis was
possible in participants recruited in
high-income countries with healthier
populations, where standard drug
intervention was available and given,
and how this affects the numbers
needed to treat to achieve either of the
two significant outcome benefits.
Finally, extrapolation of the trial
results should be avoided. Intervention
was limited to those with post-partum
haemorrhage (500 mL for vaginal
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delivery; 1000 mL for caesarean
section; or estimated blood loss
enough to compromise the woman'’s
haemodynamic status) and tranexamic
acid was not used prophylactically.
In early discussions with colleagues,
some are already considering whether
intravenous tranexamic acid should
be used as routine prophylaxis for all
caesarean sections and even all vaginal
deliveries. However, such intervention
is not justified by the results from
this trial.
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As clinicians and researchers of post-
partum haemorrhage, we appreciate
the clinical trial of tranexamic acid* and
applaud the researchers and results.
We want to emphasise the import-
ance of the addition of tranexamic
acid to other technologies and strate-
gies to form a complete compre-
hensive package for post-partum
haemorrhage (or emergency post-
partum haemorrhage bundle),” which
begins at the community level and
proceeds, with attention to context,
through primary health care to the
referral-hospital level. As the authors
note, tranexamic acid was tested at
higher-level facilities (ie, secondary
and tertiary hospitals) with providers
not only able to give intravenous
injections, but who were skilled
enough (and equipped) to deliver a
1 mL/min dose of 1 g tranexamic acid,
do hysterectomy or laparotomy, and
give blood transfusions. Furthermore,
the findings suggested early (<3 h)
treatment with tranexamic acid,
which is not always possible given
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the distances and delays women face
in the settings of the community or
primary health care. It could be some
time before the bioavailability and
correct dose of alternative routes have
been trialled. For now in the setting of
the community or primary health care,
in which intravenous injections are
neither safe nor feasible, and in higher-
level facilities, in which a woman
could arrive more than 3 h after the
haemorrhage starts, a comprehensive
continuum of care for post-partum
haemorrhage is needed.> At lower-level
health-care facilities (ie, primary health
care and dispensaries) the uterine
balloon tamponade (as a packaged
kit)* and non-pneumatic antishock
garment® could save lives and buy time
for referral and transportation delays.
These interventions should be used
together when necessary (in cases
of shock) and should both decrease
blood loss and cause clot formation,
so that they can be effective with
tranexamic acid.
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In their international randomised
controlled trial, the WOMAN Trial
Collaborative Group® showed that
early administration of tranexamic
acid significantly reduced death due to
bleeding in patients with post-partum
haemorrhage. However, they did not
mention how transfusion therapy was
administered in the study cohort.

It should be noted that prompt
replacement of blood components is
important if massive haemorrhage has
occurred or is likely to occur.” To start
blood transfusion as soon as possible,
a transfusion sector should store a
sufficient amount of type O-negative
and O-positive blood, which has not
been crossmatched.> The ratio of
blood component is also important.
To prevent dilute coagulopathy, some
guidelines recommend that a 1:1
ratio of red blood cell to fresh frozen
plasma should be administered until
laboratory measurements that adjust
the therapy are available.*

However, not all transfusion
sectors would be able to prepare
such a system, and the supply system
of blood transfusion would differ
substantially between facilities. Since
the WOMAN trial was an international
study, in which patients were enrolled
from 193 hospitals in 21 countries,
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