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Universal oxytocin prophylaxis
is rock-sculpted? Atony is one
cause, but not the main cause of
postpartum hemorrhage
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Abstract

The WOMAN Trial found that tranexamic acid (TXA) reduces mortality
due to bleeding in women with postpartum hemorrhage (PPH) after cesarean
and vaginal births, with no adverse effects and no increase in thromboembolic
events incidence.

On the other hand, the network meta-analysis of 196 randomized
trials showed that all uterotonic agents are effective in preventing PPH
> 500 mL compared to placebo or no treatment at all. This meta-analysis
also demonstrated that all agents, except for ergometrine and injectable
prostaglandins, are effective in preventing PPH > 1,000 mL compared to
placebo or no treatment at all. But equally important is that no differences
were observed in terms of maternal death, severe maternal morbidity, and
Intensive Care Unit admissions.

This review tries to explain why, although prophylactic administration of
uterotonics is able to reduce the amount of blood lost by women at childbirth,
it is generally unable to save women’s lives. The hope is that awareness of
this evidence will lead to new lines of research and to a better understanding
of the problem.
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Introduction

Prophylactic administration of synthetic oxy-
tocin (SynOX) during the third stage of labor
results in a reduction in mean blood loss, but not
in the number of severe postpartum bleeding and
maternal deaths due to postpartum hemorrhage
(PPH). The network meta-analysis of 196 random-
ized trials [1] showed that all uterotonic agents are
effective in preventing PPH > 500 mL compared
to placebo or no treatment at all. At the same
time, the same meta-analysis demonstrated that
all agents, except for ergometrine and injectable
prostaglandins, are effective in preventing PPH
> 1,000 mL compared to placebo or no treatment
at all. In addition, no differences in the effects of
uterotonic agents were observed compared to the
reference uterotonic agent, oxytocin, for PPH >
1,000 mL. Equally important is that no differences
were observed in terms of maternal death, severe
maternal morbidity, and Intensive Care Unit (ICU)
admissions [1]. It is still to be established whether
a reduction in average blood loss at childbirth is
useful for women’s health or if it’s just functional
to the reduction of postpartum anemia, without
saving women’s lives.

On the other hand, the WOMAN Trial found
that tranexamic acid (TXA) reduces mortality due
to bleeding in women with PPH after cesarean and
vaginal births, with no adverse effects or increase in
thromboembolic events incidence [2].

Similarities, differences and interactions be-
tween synthetic oxytocin and tranexamic acid

TXA, like SynOX, is able to reduce mean
postpartum blood loss [3]. The two molecules
are probably both equally effective in reducing
postpartum blood loss, working however with a
different mechanism of action.

SynOX binds to specific myometrial receptors,
thus inducing myometrial contractions [4].
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Conversely, TXA probably works in a different
scenario. Pregnancy is characterized by a decrease
in fibrinogenemia, due to postpartum intravascular
fibrin deposition, which leads to an increase in
fibrinogen consumption [5]. TXA prevents the
conversion of plasminogen to plasmin, preventing
fibrin breakdown, and ultimately stabilizing
the fibrin matrix of clots. In fact, studies with
biopsies of placental bed tissues examined under
electronic microscope revealed that, immediately
after a normal childbirth, an extravascular fibrin
network is formed on the endometrial surface [6].
This may be one of the mechanisms by which
TXA is able to reduce average blood loss when
administered prophylactically, but this has yet to
be demonstrated. Another mechanism is its ability
to change the coagulation system, especially with
underlying coagulation disorders not diagnosed
during pregnancy [7].

Another important difference between SynOX
and TXA is the longer half-life of TXA. As is
well known, TXA is a synthetic analog of the
amino acid lysine. It can be administered orally or
by intravenous infusion. A 1-gram dose of TXA
administered intravenously (10 mL of a 100 mg/mL
solution) shows an onset of action within 5 minutes
and a half-life of approximately 3 hours [8].

The longer half-life of TXA probably explains
the positive long-term effects of this molecule.
In a prospective randomized open-label blinded
endpoint trial, Zhang et al. enrolled 2,258 women
with one or more risk factors for PPH who underwent
vaginal delivery [9]. This study demonstrated that
participants randomly assigned in a 1:1 ratio to
receive an intravascular infusion of 1g TXA, in
addition to SynOX, compared to placebo had a
significantly lower incidence of severe PPH.

All these physiological mechanisms suggest
that TXA, as an antifibrinolytic agent, may be
administered as an effective prophylaxis to control
PPH.

On the other hand, the addition of prophylactic
TXA greatly improves health outcomes in terms
of blood loss reduction, above all in women with
risk factors for PPH (Tab. 1 [10]), like those with
preoperative hemoglobin levels < 10.5 g/dL. who
undergo cesarean section [11].

However, SynOX and TXA do not work
synergically, as demonstrated by inconclusive
results of the studies where TXA was simply added
to the SynOX as prophylaxis with no clinical
improvement [11-23]. The two drugs maintain their
action individually, without a cumulative synergy
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Table 1. Categories of women at higher risk for
postpartum hemorrhage (PPH) (modified from: Italian
National Institute of Health, 2016 [10]).

1 O,

Risk factors for PPH Oc_ids ratl_o (95% CI)

in the literature

. 3.3 (1.0-10.6)
Multiple pregnancy 4.7 (2.4-9.1)
Previous PPH 3.6 (1.2-10.2)
Preeclampsia 50(3.0-8.5)
P 2.2 (1.3-3.7)

. . 2.11 (1.62-2.76)
Birth weight > 4,000 g 2.4 (1.9-2.9)
Failure to progress of the 3.4 (2.4-4.7)
second stage 1.9 (1.2-2.9)
Prolongation of the third 7.6 (4.2-13.5)
stage of labor 2.61(1.83-3.72)

7.83 (3.78-16.22)
Retained placenta 3.5(2.1-5.8)
6.0 (3.5-10.4)
4.7 (2.6-8.4)
Episiotomy 2.18 (1.68-2.76)
1.7 (1.2-2.5)
1.4 (1.04-1.87)
Perineal tear 2.4 (2.0-2.8)
1.7 (1.1-2.5)
Placenta accreta 3.3(1.7-6.4)

PPH: postpartum hemorrhage; Cl: confidence interval.

of action occurring. 1 therefore believe that these
studies are not useful to understand how to reduce
severe postpartum bleeding.

Therapeutic or prophylactic use of uterotonics
in the third stage of labor?

Labor is physiologically associated with short-
lasting pulses of oxytocin, which occur more
frequently as labor progresses, reaching a maximal
frequency of 3 pulses per 10 minutes at the end of
the second stage of labor. During the third stage of
labor, endogenous oxytocin secretion decreases,
with only few pulses described [24]. The third stage
of labor is therefore not characterized by an increase
in endogenous oxytocin production.

PPH is related to progesterone signaling dys-
regulation [25]. Progesterone inhibits uterine con-
traction and induces uterine relaxation in late preg-
nancy [26]. However, we shouldn’t forget that
progesterone acts not only on uterine contractility,
but also and above all on coagulation system [27].

Thus, I didn’t observe any difference in terms of
maternal death, severe maternal morbidity, and ICU
admissions, when using uterotonics prophylactically
because, as stated in the paper by Weeks [28]: “In
settings with minimal health services, about one in
200 pregnancies will end in the mother’s death from
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PPH. But most of these are caused by uterine rupture
or placental pathology (abruption, previa or retained
placenta), for which oxytocic drugs are relatively
ineffective. Preventing maternal deaths from PPH
globally will take more than oxytocin: providing safe
blood transfusion and skilled surgery are likely to be
far more important. The role of oxytocin in PPH is
likely to be more about reducing the morbidity of
postnatal anemia than reducing maternal deaths...”.

Currently, from a clinical point of view, the
diagnosis of uterine atony is properly a diagnosis
of exclusion, as Andrew Weeks and James Neilson
argue: “Atonic uterus is the failure of the uterine
muscle to contract adequately to stop blood flow to
the placental bed after detachment of the placenta in
the third stage of labor. The reported rate of atonic
uterus in women with PPH in high-resource settings
varies widely, from 30% to 79%. This is partially
because the diagnosis of atony is often subjective
and used in the absence of retained placental tissue
or obvious trauma. Atony is also difficult to assess
at the time of cesarean section, when the assessment
is made on palpation of uterine tone rather than on
vaginal blood loss, which is largely hidden under
surgical drapes. In practice, the diagnosis is given
in a wide range of clinical situations, from a woman
with a small bleed after spontaneous vaginal birth to
a woman bleeding heavily after emergency cesarean
for obstructed labor...” [29]. In addition, according
to data from Liverpool Women’s Hospital: “14%
of women who had an emergency cesarean section
accounted for almost 40% of PPHs greater than 2,000
mL. Conversely, only 0.3% of the 28% of women
who were low-risk and delivered in the Midwife-
led Unit had massive PPHs, representing 8% of all
massive PPHs occurring in the hospital. And this
despite a growing number of women opting for a
physiological third stage of labor without the use of
oxytocin prophylaxis” [29]. The policy of universal
prophylaxis of PPH with SynOX in the third stage
of labor, when women reduce endogenous oxytocin
secretion, can lead to an unnecessary medicalization
of low-risk women.

Ian Roberts, Professor of Epidemiology and
Public Health at the London School of Hygiene
and Tropical Medicine in the UK, said: “The WHO
strategy for reducing maternal mortality from
PPH centers on the use of uterotonics, but there
is no epidemiological evidence that uterine atony
causes PPH or that uterotonics have any effect on
maternal mortality... WHO is basing its policy on
assumptions. The obstetrician treating a woman with
PPH feels that her uterus is distended and decides
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that the cause is uterine atony. That is not causation
in any epidemiological sense; it is just an opinion”
[30]. Ian Roberts continued: “WHO is stuck. They
have classified uterotonics as life-saving, so they
cannot realistically perform any randomized trials,
but there is no evidence to back their position. They
cannot say with certainty what effect uterotonics
have, or whether the risks outweigh the benefits”.
He added that TXA is the only intervention
proven to reduce maternal mortality from PPH in a
randomized trial. Certainly, therapy with uterotonics
is fundamental and vital to save women’s lives, but
we should still discuss universal prophylaxis since
the two things are not equivalent. Therapeutic use of
uterotonics is very different from their prophylactic
use. In the end, I am in full agreement with the
article by Talha Burki, who concludes as follows:
“We clearly need multiple approaches to save
lives. The approaches are not necessarily mutually
exclusive” [30]. In an interesting study, Fahy et al.
show that at their Tertiary Unit 344/3,075 low-risk
women (11.2%) experienced PPH when managed
with active management of PPH; on the contrary,
at the Midwifery-led Unit, where women receiving
holistic psycho-physiological care, PPH occurred in
10 of 361 women (2.8%). This study suggests that
active management of PPH was associated with a
7-to-8-fold increase in PPH rates in women at low
risk of PPH [31]. Other studies showed the same
result [32, 33]. The physiopathological approach is
often more effective than active treatment of the third
stage of labor in low-risk women. Causes can be
multiple: adoption of free-positions in labor, less use
of episiotomy [34, 35], less use of cesarean sections
[36], restrictive use of drugs, less augmentation of
labor [37], privacy and confidentiality maintained
during labor and childbirth; respect and courtesy
shown to a women in labor and her childbirth
companion; support and encouragement to women
during labor and childbirth; involvement of
childbirth companion, enhancing his/her role [38]
and other behavioural approach could account to a
PPH rate reduction [39]. However, it is very likely
that the final mechanism by which many of these
approaches are able to reduce PPH is their potential
through proximity and empathy with the woman to
increase endogenous oxytocin secretion [40, 41].

Conclusions
Choosing the best PPH prophylaxis is

complicated, and treatment should be tailored.
Probably, women at greater risk of PPH (Tab. 1
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[10]) could benefit from prophylactic treatment
with uterotonics, but certainly not every woman
needs this. Also, stimulating endogenous oxytocin
production is probably more important than
administering SynOX to every woman, especially
if at low risk of having PPH. It is, therefore,
very important to conduct and publish studies to
investigate alternative to the simple universal use of
SynOX in PPH prophylaxis. In contrast to universal
prophylaxis with SynOX, early recognition and
prompt treatment of PPH are essential to save
women’s lives. I am deeply convinced that instead
of implementing universal prophylaxis with the
same oxytocic drug to every woman, it would be
important to identify categories of women at higher
PPH risk (Tab. 1 [10]) who deserve prophylaxis.
In case not just prophylaxis but therapy is needed,
drugs should be different depending on the level of
risk. The even more important element is that the
diagnosis should be timely and should lead to rapid
treatment, which should be codified and established
in protocols, discussed and simulated with all
childbirth operators. A systematic bundle approach
that involves readiness, recognition, response, and
reporting should be implemented in every delivery
and birthing facility [42, 43]. On the other hand,
I believe that timely diagnosis and subsequent
treatment with oxytocic drugs, TXA, and all other
necessary therapeutic devices, will have beneficial
consequences not only for low- and middle-income
countries with limited resources and personnel, but
also for high-income countries. Early detection
of PPH and the use of a bundle of treatments is
demonstrated to lead to a lower risk of severe PPH,
the need for laparotomy for bleeding, and death
from PPH, compared to usual care among patients
having vaginal delivery [44]. It must be emphasized
that early detection and prompt intervention are the
keys to saving lives, also in high-income countries,
regardless of etiology [45, 46].

Ultimately, SynOX administration is useful to
reduce blood loss during childbirth and anaemia
that follows. Given the serious consequences of
anemia on the maternal/neonatal dyad, this effect
is very important, especially, but not only, for low-
and middle-income countries. However women
and caregivers need to know that this is SynOX
prophylaxis role.

Therefore, it is vital to understand that atony is
one of the causes for PPH, but not the main one,
so that we can focus on the real causes and on the
appropriate etiological therapies, not according on
the “one fits all” logic.
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Note 9.

To enhance readability, acronyms have also been used in the citations

throughout the text.
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