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Objective: to identify evidence concerning the contribution of
health technologies used to prevent and control hemorrhaging
in the third stage of labor. Method: systematic review with
database searches. First, two researchers independently
selected the papers and, at a second point in time, held a
reconciliation meeting. The Kappa coefficient was used to
assess agreement, while the Grading of Recommendations,
Assessment, Development and Evaluation was adopted to
assess risk of bias and classify level of evidence. Results: in
this review, 42 papers were included, 34 of which addressed
product technologies, most referred to pharmacological
products, while two papers addressed the use of blood
transparent plastic bags collector and the contribution of
birth spacing and prenatal care. The eight papers addressing
process technologies included the active management of the
third stage of labor, controlled cord traction, uterine massage,
and educational interventions. Conclusion: product and
process technologies presented high and moderate evidence
confirmed in 61.90% of the papers. The levels of evidence
confirm the contribution of technologies to prevent and control
hemorrhaging. Clinical nurses should provide scientific-based

care and develop protocols addressing nursing care actions.

Descriptors: Postpartum Hemorrhage; Biomedical Technology;
Disease Prevention; Diffusion of Innovation; Maternal Death;

Nursing Care.
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Introduction

Postpartum hemorrhage (PPH) is one of the

main causes of maternal morbidity and mortality
worldwide®?, PPH is defined as blood loss above
500 ml, measured up to 24 hours postpartum, while
this amount of blood loss after 24 hours is defined
as secondary PPH®3, Blood loss up to 500ml among
healthy women does not lead to negative consequences;
however, uncontrolled blood loss over 500ml can be
fatal®™. Primary PPH occurs in the first 24 hours after
birth and is more likely to result in maternal morbidity
and mortality, while secondary postpartum hemorrhage
refers to bleeding that occurs from 24 hours up to six
weeks after birth®:3),

In general, blood loss is diagnosed as PPH if one
or more of the following occur: loss of uterine tone
(atony); retention of placental tissue or blood clots;
laceration of the genital tract; or coagulopathy®3.
Procedures to prevent PPH are initiated by assessing
a patient’s risk profile and establishing how to respond
to complications in order to prevent a small amount of
bleeding from becoming a severe hemorrhage with the
risk of death. PPH is one of the complications of the
third stage of labor and this stage begins after the fetus
is expelled; however, with the detaching of the placenta
from the uterine wall and its expulsion through the
birth canal, greater than expected bleeding may occur.
Therefore, it is essential to know the physiology of
childbirth and women’s clinical conditions, as well as
intercurrences that took place during the pregnancy-
puerperal period, which might contribute to the
emergence of hemorrhaging®4.

In order to prevent PPH, the staff needs to be
prepared to use protocols with a multidisciplinary
approach, which involves maintaining hemodynamic
stability while, simultaneously, identifying and treating
the cause of bleeding. A combination of prediction and
prevention, early identification and rapid coordinated
actions is essential to preventing PPH. Consequently,
efficient communication among the members of the
multidisciplinary obstetrical team is paramount®,

Prevention and control of PPH demand technologies
thatsupportlaborandinterventionsintheeventunwanted
bleeding occurs. Therefore, health workers should be
aware of and implement technologies supported by a
higher level of evidence and with positive outcomes,
which represent the least harm to women and babies.
Additionally, for safe and timely care to be provided,
services need to have a well-established capacity to
coordinate people, equipment and work processes.
Hence, having techniques and technologies as well as
protocols does not ensure, by itself, the prevention and

control of hemorrhaging; personnel of sufficient quality
and number to meet demand is necessary.
evidence-based

Technologies, practice, and

interventions proposed by workers have grown
exponentially in importance from the mid-twentieth
century, so much so that providing quality services
without such resources is inconceivable currently, with
many of them being innovative in nature®. All these
aspects a service is required to have are known as
health technologies - a term that encompasses every
intervention used to promote health. “In this sense,
health technologies can be conceived as the practical
application of knowledge, including machines, clinical
and surgical procedures, medications, programs and
systems intended to promote health care”™.

Similarly, the literature presents the elements
that integrate health technologies, namely any and
all methods/devices used to promote health, prevent
death, and treat diseases and improve rehabilitation or
the care of individuals or populations®.

Traditional product technologies (equipment, drugs
and material) require intermediate steps with relatively
differentiated processes and actors, although these are
increasingly connected. Note that product technologies
such as diagnostic or therapeutic resources used in
healthcare delivery are more effective when combined
with process technologies. Process technologies, in
turn, include operational procedures, care, education
and management techniques. Thus, one should seek
a scientific basis to strengthen healthcare delivery and
produce evidence to innovate in regard to product and
process technologies®-19,

There are various systematic reviews addressing
PPH showing it still accounts for high levels of morbidity
and mortality, mainly in developing countries. For
this reason, studies need to be conducted regularly,
considering that all technologies should be revised and
updated over time, especially when we consider the
application of technologies in different contexts and
populations(¢-811),

In order to overcome the causes of PPH and
its determinants of a sociocultural, technical and
technological nature in different geo-economic contexts,
the results of systematic reviews should be disseminated
among health services in order to contribute to the
In this

context, nurses, especially those in the obstetrical field,

development of multidisciplinary protocols.

can propose care processes, among others, such as
those associated with patient safety, especially when
applying pharmacological products*?.

Given the importance of hemorrhaging, which
may be associated with diverse events such as uterine
atony, uterine rupture, blood dyscrasia, cephalopelvic
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disproportion and placental abruption®™, the need to
prepare the staff to intervene appropriately, and lack of
information regarding existing technologies in the field,
the objective of this study was to identify evidence
concerning the contribution of health technologies used
to prevent and control hemorrhaging in the third stage
of labor.

Method

This Systematic Review adopted the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) checklist!? to present the results. The
entire review process was guided by the question: What
is the evidence available concerning the contributions
of health technology used to prevent and control
hemorrhaging in the third stage of labor?” The PIO
(Patient, Intervention and Outcomes) support protocol®
was used, in which P (population, participants) was
represented by women with blood loss in the third stage
of labor; I (intervention/procedure) was represented by
technologies used to prevent PPH; and O (outcome) was
the occurrence of PPH, level of blood loss, or success in
managing the decrease of harm to women.

Data were collected from July 10 to 12, 2016
from the following databases:
Caribbean Health
of Nursing (BDENF), Electronic Library
Online - Brazil (SciELO - Brazil), National Library of
Medicine (PubMed)/Medical
Retrieval System on Line (MEDLINE) and Scopus. The
period between June 2006 and July 2016 was chosen

Latin American and
(LILACS),
Scientific

Sciences Database

Literature Analysis and

because we deemed it would contain the most current
technologies. Studies, the title or abstract of which
addressed the topic and were available in Portuguese,
Spanish or English, were identified from July 13%™ to
December 30%" 2016. The search strategy included

the following descriptors postpartumhemorrhage;

hemorrhage; postpartumperiod; labor stage, third,
which were adapted for MeSHTerms All Fields -
hemorrhage; hemorrhages; hemorrhagic; bleeding;

postpartum; puerperal; Third Stage. DeCS terms -

postpartumhemorrhage [postpartumhemorrhage];
Hemorragia Pés-Parto [Postpartum Hemorrhagel;
Hemorragia  Puerperal [Puerperal Hemorrhage];
Hemorragia Posparto [Postpartum Hemorrhage];

hemorragia [hemorrhage]; sangramento [bleeding];
Periodo Pds-Parto [Post-partum Period]; pos-parto
[post-partum]; pds-parto [post-partum]; Terceira
Fase do Trabalho de Parto [Third Stage of Labor].
The following key words were used: Terceiro periodo
[Third period]; Terceiro estagio [Third stage],; Terceira

etapa [Third stage]. The Boolean expressions “"AND”,

www.eerp.usp.br/rlae

“NOT” and “"OR” were used to locate the instances the
aforementioned descriptors occurred simultaneously.
Two independent researchers selected the papers,
examining each paper’s title, abstract and full text
according to the following inclusion criteria: studies
addressing technologies to prevent hemorrhaging
in the third stage of labor; home delivery or hospital
delivery; delivery assisted by any birth assistance or
traditional birth assistance; randomized clinical trial
observational

(RCT) or quasi-randomized, studies,

or analytic descriptive studies. Exclusion criteria
were: theses, dissertations, editorials, integrative or
systematic reviews, descriptive observational studies,
and qualitative studies.

After selecting the papers, the researchers held
a meeting to reconcile agreements and disagreements
by carefully consulting the full texts. Of the 48 papers
selected, the researchers disagreed in regard to 10.
After discussion, they decided to include four of these
papers, with 42 papers being included in the final
review. The Kappa coefficient41®, with a confidence
interval of 95%, was applied to assess inter-rater
agreement. This coefficient has the following measure
levels: less than zero, “insignificant”; between 0 and
0.2, “weak”; between 0.21 and 0.40, “reasonable”;
between 0.41 and 0.60, “moderate”; between 0.61
and 0.80, “strong”; and between 0.81 and 1.0, “almost
perfect”.

The levels of evidence identified in the papers were
classified according to Grading of Recommendations
Assessment, Development and Evaluation (GRADE)(°-
200 a system sensitive to rating the quality of evidence.
In this system, quality of evidence is classified as:
high, moderate, low, or very low (Figure 1). Evidence
originating from randomized clinical trials starts with a
high level and evidence from observational studies with

a low level.
Level Definition Implications
Ther.e Is strong Further studies are unlikely
) confidence that the true ) .
High ) to change confidence in the
effect is close to what was .
- estimate of effect
estimated
Further studies may change
Moderate Moderate confidence in confidence in the estimate of
the estimated effect effect, possibly even change
the estimate
Further studies are likely to
Low Confidence is limited have an |mpoﬂ§nt |mpaclt on
our confidence in the estimate
of effect
Confidence in the
Very low estimated effect is very Any estimate of effect is
Y limited. There is great uncertain
uncertainty

Source: Adapted by the authors®®,

Figure 1 - Evidence levels. Florianodpolis, SC, Brazil, 2018
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In this study, the classification used (the GRADE
system) to assess the quality of evidence took into account
the risk of bias in randomized clinical trials addressing
product technologies, in terms of methodological
limitations concerning the design or implementation of
individual studies. Evidence of randomized clinical trials
may be downgraded if allocation is not confidential;
absence of blinding; incomplete follow-up; a report
of selective outcomes, and other limitations, such as:
early interruption of the study due to some benefit
or insufficient information to assess whether there is
important risk of bias. Risk of bias was assessed for each
of these domains and classified as high-risk, uncertain,
or low risk of bias®9.

In the third stage of the process, after reading the full
texts and excluding those that failed to meet the inclusion
criteria, according to two independent researchers, we
proceeded to the systematization of studies.

In order to compile and synthetize the results of the

different studies included in the review, we organized

tables and grouped the technologies into two categories:
product technologies and process technologies. Tables

are presented in the results.

Results

After applying the search strategies, 6,999 papers
were found. Of these, 6,726 were excluded due to the
following: the titles and/or abstracts of 5,978 papers
did not meet the inclusion criteria; 652 papers were
published in more than one database; and 96 were not
characterized as papers (e.g., theses, dissertations,
integrative literature reviews, descriptive observational
studies, papers other than scientific research, and
qualitative studies)

The full texts of 273 papers were read and 42
were included (Figure 2). The Kappa coefficient(4-18),
which was equal to 0.86 in the first stage and equal to
1.00 in the second, revealed a high level of inter-rater

agreement.

Records identified through a
search of the databases

(n = 6,999)
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Figure 2 - Flowchart PRISMA concerning the studies’ identification and screening process. Floriandpolis, SC, Brazil, 2018

Regarding the methods used by the papers under
study, 39 are RCTs; one is a quasi-experimental study;
one is a retrospective cohort; and one is an observational
study. The risk of bias was assessed in the 39 randomized
clinical trials addressing technologies to prevent and control
hemorrhaging in the third stage of labor using the GRADE

system (Figure 3). The findings show that 14 papers present
High Level evidence (35.9%), 12 present Moderate Level
evidence (30.8%), and 13 present Low Level evidence
(33.3%). The remaining studies (quasi-experimental,
retrospective cohort and observational studies) maintained
the original Low Level evidence (Figures 4 and 5).
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Rangel RCT, Souza ML, Bentes CML, Souza ACRH, Leitdo MNC, Lynn FA.
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Rangel RCT, Souza ML, Bentes CML, Souza ACRH, Leitdo MNC, Lynn FA.
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The papers were classified as product and

process technologies®. Among the 34 papers
classified as product technologies (Figure 4), most
were represented by pharmacological products and
only two papers refer to another type of product, that
is, plastic collector bag and the contribution of birth
spacing and prenatal care.

Thirty, out of the 34 papers classified as product
technologies addressed technologies directed to the
prevention of PPH, including eight papers that accessed
the isolated use of misoprostol; four addressed the
use of oxytocin through different routes and dosages;
12 studies compared misoprostol to oxytocin; two
studies compared carbetocin to syntometrine; one
analyzed ergometrine versus oxytocin; one ergometrine
versus oxytocin versus misoprostol; one addressed
PGF2a (Prostaglandin F2a) versus misoprostol; and
one compared ZB11 (ZhiByed 11 - Tibetan traditional
medicine) to misoprostol. Product technologies to
prevent PPH encompassed studies that presented
interventions using uterotonic drugs and transparent
plastic collector bag.

Eight papers were classified as process technologies
(Figure 5), which included: active management of the
third stage of labor; controlled cord traction; skin-to-skin
contact and breastfeeding; sustained trans-abdominal

uterine massage; and educational intervention.

Discussion

The evidence supports decision-making
concerning clinical practice and gives rise to new
ways to approach a problem over time. Changes in
care practice, however, are slow considering that the
production of knowledge and its incorporation require
qualified personnel, as the application of evidence
in care practice is a responsibility of not only one
profession but of the entire care system; thus, it is
a responsibility of all the professionals in institutions
and of society itself. Therefore, one has to consider
the sociocultural and educational context, as well
as safety culture and the innovation taking place in
health

and outcomes.

services concerning practice, intervention
Otherwise, evidence may become
innocuous if professionals are mobilized by repetition
rather than innovation, commitment and responsibility
to life.

It is, therefore, based on this assumption that
we present evidence reported by the 42 studies that
make up this systematic review: 33 of these analyzed
the efficacy of uterotonic drugs to prevent/treat PPH,
including studies addressing oxytocin, misoprostol,

ergometrine, syntometrine, carbetocin, PGF2a and

ZB11. Oxytocin and misoprostol appear as the most
studied drugs, with results for them being presented in
a larger number of publications.

In regard to the product technologies, most papers
addressed the use of uterotonics during the third period
of labor and recommend them to prevent PPH. The
studies addressing the efficacy of different dosages
of synthetic oxytocin, report a shorter duration of the
third stage of labor®'-31, when compared to other drugs,
regardless of the dosage and route of administration,
with the exception of one study®2.

In regard to blood loss, six studies(?22432-3% report
Birth
spacing influences this result; that is, greater blood loss

that oxytocin presented a mean blood loss.

in found among childbirths with intervals of less than
two yearsG®., Other studies(?25-26.2830) did not report
significant differences in regard to this aspect.

Significant differences were not reported by the
studies addressing oxytocin in the third stage of labor
in regard to the occurrence of PHH and/or severe
PPH and drop in the concentration of hematocrit/
hemoglobin(?t-23:25-27,31,37-38) " Other studies®??%, however,
presented a greater occurrence of PPH in the oxytocin
group, requiring a greater use of additional uterotonics
in this group. The employment of oxytocin in intervals
shorter than two years between births determined a
greater occurrence of PPH®3®, Additionally, a drop in the
concentration of hematocrit in the oxytocin group was
significant in the postpartum+32),

The administration of oxytocin, even by unskilled
individuals, was efficacious to control PPH and also
to decrease blood loss, as well as the need to refer
patients to referral units®?. One study®“®, however,
reports greater amounts of blood loss in the oxytocin
group.

The use of misoprostol was analyzed in studies
with different compositions and administration routes
to prevent PPH(21-26,29,31-32,3741)  These studies show that,
regardless of the dosage of misoprostol, the duration of
the third stage of the labor did not present significant
differences, nor did the drop in the concentration of
hematocrit/hemoglobin, except in those papers®+32
that found a decrease in the concentration of these
hematological components.

Studies report that both that the duration of the
third period of labor and mean loss of blood were
significantly longer and greater(?32°4243 and shorter
and lower(22:2432343741) The occurrence of PPH and/or
severe PPH was greater among women who received
The RCTs(21:26:32,36:46)
misoprostol was more efficacious in preventing PPH

misoprostol(2243-44), report that

among women with inadequate birth spacing, that
is, less than two years. This drug/dosage/route was
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effective when used in the treatment of primary PPH
caused by uterine atony®?.

When considering the route of administration,
sublingual misoprostol was more efficacious, decreasing
the duration of the third stage of labor and mean
blood loss in comparison to the rectal and oral routes.
Conversely, side effects like fever and tremors were
more frequent when the sublingual route was used.
The group who received the medication through the
oral route presented a greater need for additional
uterotonics. In terms of acceptability, rectal misoprostol
was better accepted by women and was the one with
fewer side effects#6-47),

Side effects were common in all women who
Most
oxytocin to misoprostol report significant differences

received misoprostol. studies comparing
in which groups treated with misoprostol experienced

more side effects, especially tremors and
fever(21—26,29,31,34,37—38,42,44—45,47—50), Wlth the eXCeptiOn Of
one study®? that did not report significant differences.
Other symptoms like nausea, vomiting and diarrhea
were found, but no significant differences were found
between groups (21-26:29,31,38,43,50),

Seven studies(?1:23:25:31,43-45) recommend misoprostol
be adopted in areas where routine uterotonics are not
available, as it is the best option to prevent PPH, given
its ease of application, stability at ambient temperature
and low cost. This is a safe and efficacious alternative
to be used by midwives and auxiliaries in home births.
Misoprostol is the most viable choice in communities“®
and is easy to store®“?. In areas where there are
routine uterotonics available, however, the benefits of
misoprostol might not outweigh the discomfort of side
effects?,

In regard to the viability of using misoprostol in
communities, a study that distributed it during prenatal
care for women to self-administer it at home, no
significant decrease of PPH was found. Nonetheless, the
use of uterotonics increased as did the return visits of
women to the health service. The self-administration of
misoprostol with little monitoring and supervision was
considered safe*®, though women need to be better
educated on when to use misoprostol in regard to
placental deconditioning.

In regard to misoprostol, RCTs present a high
Of evidenCe(21,24,31,34,40,44,50)

use of this uterotonic via the oral, sublingual and

level recommending the
rectal routes in different dosages, indicating it is
efficacious, economically viable and easy to administer.
Therefore, the use of misoprostol in areas with few
resources is a good alternative to oxytocin. Analysis
of bias indicated there were no methodological

limitations regarding the design or implementation of

www.eerp.usp.br/rlae

the individual papers presented. The RCTs®#359 with
moderate evidence indicate that oral misoprostol is the
only pharmacological option available in areas with few
resources to prevent postpartum hemorrhaging and
bleeding. Other studies(?5-26:29.41-43,46) addressed in this
review and that address the use of misoprostol also
make similar recommendations but, in accordance with
GRADE (Figure 3), present methodological limitations.
Further studies need to focus on the potential efficacy
of misoprostol in areas where standard uterotonics are
not available.

In regard to the use of oxytocin, RCTs with moderate
level of evidence®®53% recommend the prophylactic use of
misoprostol to prevent PPH, while this is an essential
intervention. Thus, oxytocin is the drug of choice
whenever available and with a 10UI dosage; it is as
efficacious as ergometrine in decreasing the incidence
of PPH, though without the undesirable side effects
associated with ergometrine. These studies present
methodological limitations regarding the blinding of
participants.

As noted in the previous paragraph, in addition to
misoprostol and oxytocin, the efficacy of ergometrine,
syntometrine and PGF2a in preventing PPH was also
compared. Studies addressing ergometrine(33-3538 report
no significant differences in regard to the remaining
uterotonics assessed in terms of blood loss, drop in
hematocrit, duration of the third stage of labor, or the
additional need of other drugs. The risk of side effects
(nausea, high blood pressure, headaches and vomiting),
however, was greater in the group receiving ergometrine.
For this reason, the recommendation to use ergometrine
depends on the relevance of risks(>,

In regard to syntometrine, the studies intending
to determine the severity and incidence of this drug’s
side effects report no significant differences in terms of
the duration of the third stage of labor, amount of blood
loss, and use of additional uterotonics(34®), Significant
differences, however, were reported by another study®b,
in regard to nausea, tremors, vomiting, uterine pain,
and sweating.

In the comparison performed between syntometrine
and carbetocin in the prevention of PPH(351, carbetocin
was more efficacious than syntometrine, though one
of the studies®®® does not report relevant differences
between the efficacies of both. The study with carbetocin
identified fewer side effects and, even though an analysis
of cost/efficacy was not performed, the author reports
that the cost of carbetocin is ten times greater than the
cost of syntometrine, while emphasizing that carbetocin
was associated with fewer side effects, so that its use
can contribute to reduced costs and time required for
professionals.
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PGF2a in one RCT®“? was more efficacious than
misoprostol in decreasing mean blood loss and the
duration of the third stage of labor and the drop in
hemoglobin levels. The associated gastrointestinal side
effects, however, were significantly greater and included
nausea, vomiting, diarrhea and abdominal cramps.

One RCT®9 conducted in China addressed the
ZB11 uterotonic, used in Tibetan traditional medicine to
prevent PPH. The results show higher rates of PPH in the
ZB11 group in comparison to the misoprostol group. No
significant differences were found in terms of blood loss.
Side effects such as diarrhea, tremors, and fever were
less recurrent. The authors®® suggest that other studies
be undertaken in that geographic area because home
births performed by the pregnant women themselves,
or without the assistance of qualified workers, is not
Thus,
uterotonics with accessible prices is especially relevant

uncommon. research addressing efficacious
in areas with these characteristics and can contribute
to women'’s easier access to safe technologies®®. This
specific RCT was assessed using the GRADE system
and was considered to have a high level of evidence,
presenting no methodological limitations.

Another drug that was addressed in order to verify
its efficacy and safety in preventing and treating PPH was
tranexamic acid (TA)®2. The authors covering this drug
report that high dosages of TA can decrease blood loss
and maternal morbidity among women with PPH. Due to
moderate quality evidence, this drug is recommended
only in cases in which oxytocin and other uterotonics are
not able to stop hemorrhaging.

Another product technology that was assessed in
European countries was the transparent plastic collection
bag. A multicenter RCT assessed its efficacy in preventing
severe PPH, based on the measurement of blood lost after
vaginal birth. The results reveal no significant differences
when blood loss was measured using a collector bag or
only visually verified. The authors note that more studies
are needed to develop strategies able to decrease severe
PPH by improving care management®3),

In regard to process technologies, we initially
verified that some authors conducted RCTs®46% and an
observational study(®V to verify changes in hematological
parameters caused by blood loss among women who
received AMTSL (Active Management of the Third Stage
of Labor) and the expectant management of the third
stage of labor. They concluded that blood loss was
greater and the level of hemoglobin was lower in the
group with expectant management.

Active management of the third stage of labor is
especially indicated for primiparous women, but the
findings of a systematic review®+¢% did not find valid and
relevant evidence regarding the efficacy of physiological

care in the third stage of labor among women at a low
risk for PPH.

Decreased blood loss has a greater impact on the
health of women in low-income countries®>4+9; however,
if active management is the preferred option for
AMTSL among low-risk women in high-level hospitals
in developed countries, the only benefit will be to
decrease drops in hemoglobin caused by childbirth®4.,

Another technology used to prevent PPH is the
controlled cord traction (CCT) adopted in vaginal
births to superficially decrease blood loss and reduce
the duration of the third stage of labor. A multicenter
RCT investigated the simplified approach of AMTSL
without CCT and its results show that the risk of PPH,
rate of manual removal of placenta, mean blood loss,
and duration of the third stage of labor were greater
in the group in which CCT was not performed®®. Not
performing CCT led to an increase in the risk of severe
hemorrhaging, especially when compared to the effect
of oxytocin, which is the main component of AMTSL. In
regard to this process technology, more clinical studies
are needed to verify whether CCT decreases blood
loss and prevents PPH among women who received
prophylactic oxytocin in the third stage of labor(®),

Still in regard to the prevention of PPH, the efficacy
of skin-to-skin contact and breastfeeding after birth in
decreasing PPH rates were also investigated. Risk for
PPH decreased by almost four times among women
practicing these. The highest effect in this study was
among women at a lower risk of PPH. Both practices,
when implemented immediately after birth, might be
efficacious in decreasing PPH rates, regardless of the
already existing risk factors for PPH (62,

According to the authors, these practices promote
the release of endogenous oxytocin, and they emphasize
that pregnant women should be educated and supported
in the implementation of these practices during the
third and fourth stage of labor®?. Note, however, these
that the application of such practices should include a
rigorous assessment of the clinical conditions of the
women, because such a resource is not viable for those
with at-risk pregnancies.

In regard to technology intended to prevent and
control severe PPH and maternal morbidity and mortality,
one paper addressed here focuses on sustained trans-
abdominal uterine massage. The multicenter RCT®”
verified whether this technology can decrease blood loss
after vaginal birth. The results show that patients who
underwent vaginal birth, having received uterine massage
combined with uterotonics, did not experience a decrease
in blood loss when compared to the administration of
uterotonics only. The group of women who received
uterine massage reported pain and/or discomfort when



Rangel RCT, Souza ML, Bentes CML, Souza ACRH, Leitdo MNC, Lynn FA.

receiving the massage and asked for it to be stopped®”.
Routine uterine massage is not a technology indicated
for the prevention of PPH after vaginal childbirth. It is a
time-consuming and painful procedure and eliminating
this practice from AMTSL benefits the obstetrical team
because, in addition to saving effort, the time used in its
application can be directed to other tasks®?,

Another technology addressed is an educational
intervention. Whether the implementation of a protocol
of early PPH prevention decreased the incidence of
severe PPH was assessed. The pregnant women involved
were randomly assigned to the educational intervention
(where sensitization meetings were held and the protocol
was discussed) or only received the protocol without
interventions. The results show that the mean rate of
severe PPH did not differ in the units that received the
educational intervention. Some elements of the PPH
prevention protocol, however, were more frequently
used in the units that received the intervention, such as
asking for the help of specialized personnel and asking
for specialized service within 15 minutes of PPH being
diagnosed®®. The authors emphasize that educational
interventions are increasingly necessary to improve
clinical practices in the face of new technologies and
changes implemented in care components.

Some limitations were identified in this systematic
review. A total of 39 RCTs were found and, a priori,
one assumes these present equivalent scientific rigor
and evidence. After applying the GRADE system,
however, a lack of methodological rigor was identified
in 13 studies, which were classified as presenting low
level evidence. Additionally, among the 34 papers
classified as product technology, most is represented
by pharmacological products.

Still,
the health technologies used to prevent and control

the knowledge gathered here regarding
hemorrhaging in the third stage of labor contributes to
the development of evidence-based instruments and
protocols intended to prevent and control PPH. Moreover,
studies conducted by nurses in the context of clinical
practice can lead to new technological developments,
whether product or process technologies, in order to meet
the needs of women and to reduce avoidable deaths.

Cross-referencing with other descriptors should
also be considered in future studies.

Conclusion

Product technologies of a pharmacological
nature, especially uterotonics such as misoprostol and
oxytocin, the studies of which compose the body of
analysis, presented high and moderate evidence on the

prevention and control PPH in the third stage of labor,
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in addition to contributing to decreased blood loss,
shorter duration of the third stage of labor, improved
concentration of hematocrit/hemoglobin and a reduced
need for additional uterotonics.

Among the studies addressing process technologies,
the active management of the third stage of labor
presented high, moderate and low evidence level,
while controlled cord traction presented a high level
of evidence. When product technology (oxytocin) was
associated with process technology (uterine massage),
the level of evidence was moderate.

Therefore, the prevention and control of hemorrhaging
in the third stage of labor requires studies addressing
the association of product and process technologies,
considering the evidence found so far concerning the
contributions of these technologies. Clinical nurses should
incorporate scientific evidence, conduct new systematic
reviews and develop nursing protocols to provide women
with the best possible care practices.

Acknowledgement

We thank Thiane Cristina Wosniak for her
contribution in the study’s conception and design, and in
the collection, analysis and interpretation of data.

References

1. Edwards HM. Aetiology and treatment of severe
postpartum haemorrhage. Dan Med J. [Internet]. 2018
Mar [cited Apr 19, 2018];65(3): B5444. Available
from: http://ugeskriftet.dk/files/b5444_aetiology_and_
treatment_of_severe_postpartum_haemorrhage.pdf

R, Knobel R, Monticelli M,

Briiggemann OM, Drake E. Maternal mortality due to

2. Souza ML, Laurenti

hemorrhage in Brazil. Rev. Latino-Am. Enfermagem. 2013
May-June;21(3):711-8. doi: http://dx.doi.org/10.1590/
S0104-11692013000300009

3. Devine PC. Obstetric Hemorrhage. Semin Perinatol.
2009 Apr;33(2):76-81. doi: http://dx.doi.org/10.1053/j.
semperi.2008.12.004

4. Callaghan W, Kuklina E, Berg C. Trends in postpartum
hemorrhage: United States, 1994-2006. Am ] Obstet
Gynecol. 2010 Apr;202(4):353.e1-6.doi: https://doi.
org/10.1016/j.ajog.2010.01.011

5. Committee on Practice Bulletins-Obstetrics, Shields LE,
Goffman D, CaugheyAB.Practice Bulletin N© 183: postpartum
hemorrhage. Obstet Gynecol. 2017 Oct;130(4):e168-86
doi: https://doi.org/10.1097/A0G.0000000000002351

6. Souza LEPF. Health, development and innovation:
a contribution of the critical theory of technology to the
discussion.CadSaudePublica.2016;32(Supl2):e00029615.
doi: http://dx.doi.org/10.1590/0102-311X00029615



16 Rev. Latino-Am. Enfermagem 2019;27:e3165.

7. CostaIAP, Souza ML, Souza SCSM, Souza ACRH, Khanum
S, Rangel RCT. Brazilian nursing technology production:
an integrative review. J Nurs Care. 2016;5(6):373.doi:
http://dx.doi.org/10.4172/2167-1168.1000373

8. Koerich MS, Backes DS, Scortegagna HM, Wall ML,
Veronese AM, Zeferino MT, et al. Care technologies in
health and nursing and their philosophical perspectives.
Texto Contexto Enferm. [Internet]. 2006 [cited Jul 20,
2016];15(Esp):178-85.
scielo.br/pdf/tce/vi5nspe/v15nspea22.pdf

Available from:http://www.
9. Novaes HMD, Carvalheiro JR. Science, technology and
innovation in healthcare and social development and life
quality: theses to discuss. Ciénc Saude Coletiva. 2007
Nov;12(Suppl): 1841-9. doi: http://dx.doi.org/10.1590/
S1413-81232007000700007

10. Nascimento NM, Progianti JM, Novoa RI, Oliveira
TR, Vargens OMC. Non-invasive tecnologies of care at
childbirth used by nurses: the perception of users’women.
Esc Anna Nery. 2010 July/Sept;14(3):456-61. doi:
http://dx.doi.org/10.1590/S1414-81452010000300004
11. Steven L Clark, MD Obstetric hemorrhage. Semin
Perinatol. 2016 March, 40(2):109-11. doi:https://doi.
org/10.1053/j.semperi.2015.11.016

12. Costa LOP, Maher CG, Lopes AD, De Noronha MA, Costa
LCM. Transparent reporting of studies relevant to physical
therapy practice. Rev Bras Fisioter. 2011;15(4):267-71.
doi: 10.1590/51413-35552011005000009

13. Cirelli MA, Figueiredo RM, Zem-Mascarenhas SH. The
PICO strategy for the research question construction and
evidence search. Rev. Latino-Am. Enfermagem. [Internet].
2007[cited Set 12, 2017];15(3):[4f]. Available from:
http://www.scielo.br/pdf/rlae/v15n3/v15n3a23.pdf

14. Vituri DW, Evora YDM. Reliability of indicators of
nursing care quality: testing interexaminer agreement
and reliability. Rev. Latino-Am. Enfermagem. mar.-abr.
2014;22(2):234-40doi: 10.1590/0104-1169.3262.2407
15. Stemler SE. Acomparison of consensus, consistency,
and measurement approaches to estimating interrater
reliability. Prac Assess Res Eval. [Internet]. 2004 Mar
[cited Aug 3, 2018];9(4):1-11. Available from: https://
pareonlinenet/getvn.asp?v=9%26n=4.

16. Gates A, Vandermeer B, Hartling L. Technology-
assisted risk of bias assessment in systematic reviews:
a prospective cross-sectional evaluation of the Robot
Reviewer machine learning tool. J Clin Epidemiol. 2018
Apr;96:54-62. doi: 10.1016/j.jclinepi.2017.12.015

17. Laborde-Castérot H, Agrinier N, Thilly N. Performing
both propensity score and instrumental variable analyses
in observational studies often leads to discrepant
results: a systematic review. ] Clin Epidemiol. 2015
Oct;68(10):1232-40. doi: 10.1016/].jclinepi.2015.04.003
18. Perroca MG, Gaidzinski RR. Assessing the interrater
reliability of an instrument for classifying patients — Kappa

Quotient. Rev Esc Enferm USP. 2003;37(1):72-80. doi:
http://dx.doi.org/10.1590/S0080-62342003000100009
19. Balshem H, Helfand M, Schinemann HJ, Oxman AD,
Kunz R, Brozek J, et al. Grade guidelines: 3 rating the
quality of evidence. J Clin Epidemiol. 2011;64(4): 401-
6.doi: https://doi.org/10.1016/j.jclinepi.2010.07.015
20. Zhang Y, Akl EA, Schiinemann HJ. Using systematic
reviews in guideline development: the GRADE approach.
Res Synth Methods. 2018. https://doi.org/10.1002/
jrsm.1313

21. Musa AO, Ijaiya MA, Saidu R, Aboyeji AP, Jimoh
AA, Adesina KT, Double-blind
controlled trial comparing Misoprostol and Oxytocin for

et al. randomized
management of the third stage of labor in a Nigerian
hospital. Int J Gynecol Obstet. 2015;129(3):227-30.
doi: http://doi.wiley.com/10.1016/j.ijgo.2015.01.008
22. Rajaei M, Karimi S, Shahboodaghi Z, Mahboobi H,
Khorgoei T, Rajaei F. Safety and efficacy of Misoprostol
versus Oxytocin for the prevention of postpartum
hemorrhage. J Pregnancy. 2014;2014:713879. doi:
10.1155/2014/713879

23. Atukunda EC, Siedner MJ, Obua C, Mugyenyi GR,
Twagirumukiza M, Agaba AG. sublingual Misoprostol versus
intramuscular Oxytocin for prevention of postpartum
hemorrhage in Uganda: a double-blind randomized non-
inferiority trial. PLoS Med. 2014 Nov;11(11):e1001752.
doi: 10.1371/journal.pmed.1001752

24. Bellad MB, Tara D, Ganachari MS, Mallapur MD,
Goudar SS, Kodkany BS, et al. Prevention of postpartum
haemorrhage with sublingual Misoprostol or Oxytocin:
a double-blind controlled BJOG
An Int J ObstetGynaecol. 2012;119(8):975-82.doi:
10.1111/j.1471-0528.2012.03341.x.

25. Vagge DS, Mamatha KR, Shivamurthy G, Rohatgi V. A
comparative study to assess the efficacy and tolerability

randomised trial.

of per rectal Misoprostol and intravenous Oxytocin in
prevention of primary postpartum haemorrhage in a
tertiary care hospital. J Chem Pharm Res. [Internet].
2014[cited Jan 12, 2018];6(3):1134-40. Available from:
http://www.jocpr.com/articles/a-comparative-study-
to-assess-the-efficacy-and-tolerability-of-per-rectal-
misoprostol-and-intravenous-oxytocin-in-preven.pdf
26. Firouzbakht M, Kiapour A, Omidvar S. Prevention
of post-partum hemorrhage by rectal Misoprostol: a
randomized clinical trial. J Nat Sci Biol Med. [Internet].
2013 [cited Jan 12, 2018];4(1):134-7. Available from:
http://www.pubmedcentral.nih.gov/articlerender.fcgi?a
rtid=3633263&tool=pmcentrez&rendertype=abstract
27. Tita ATN, Szychowski JM, Rouse D], Bean CM,
Chapman V, Nothern A, et al. Higher-dose Oxytocin
and hemorrhage after vaginal delivery: a randomized
controlled trial. Obstet Gynecol. 2012;119(2):293-300.
doi: 10.1097/A0G.0b013e318242da74



Rangel RCT, Souza ML, Bentes CML, Souza ACRH, Leitdo MNC, Lynn FA.

28. Gutarra-Vilchez R, Campos Soldrzano T, Samalvides
Cuba F. Third stage of labor assisted with intraumbilical
Oxytocin: expectant and routinary. Rev Peru Ginecol
Obs. [Internet]. 2012 [cited Jan 12, 2018];58(4):
285-90. Available from: http://www.scielo.org.pe/scielo.
php?pid=S2304-51322012000400007&script=sci_
arttext

29. Shrestha A, Dongol A, Chawla CD, Adhikari R. Rectal
Misoprostol versus intramuscular Oxytocin for prevention
of post partum hemorrhage. Kathmandu Univ Med J.
2011;9(33):8-12. doi: 10.3126/kumj.v9il.6254

30. Glngordik K, Asicioglu O, Besimoglu B, Glingordiik
OC, Yildirm G, Ark C, et al. Using intraumbilical vein
injection of Oxytocin in routine practice with active
management of the third stage of labor: a randomized
controlled trial. Obstet Gynecol. 2010 Sep;116(3),619-
24. doi: 10.1097/A0G.0b013e3181edac6b

31. Nasr A, Shahin AY, Elsamman AM, Zakherah MS,
Shaaban OM. Rectal Misoprostol versus intravenous
Oxytocin for prevention of postpartum hemorrhage. Int
J Gynecol Obstet. 2009;105(3):244-7.doi: https://doi.
org/10.1067/mob.2001.117360

32. Caveda Gil AE, Népoles Méndez D, CoutoNUfiez
D. Two therapeutic modalities in the active childbirth.
Medisan. [Internet]. 2011 [cited Jan 12, 2018];15(8):40-
7. Available from: http://scielo.sld.cu/pdf/san/v15n8/
san01811.pdf

33. Samimi M, Imani-Harsini A, Abedzadeh-Kalahroudi
M. Carbetocin vs. Syntometrine in prevention of
postpartum hemorrhage: a double blind randomized
control trial. Iran Red Crescent Med J. [Internet].
2013[cited Jan 12, 2018];15(9):817-22. Available from:
http://ircmj.com/en/articles/15899.html

34. Singh G, Radhakrishnan G, Guleria K. Comparison
of sublingual Misoprostol, intravenous Oxytocin, and
intravenous Methylergometrine in active management
of the third stage of labor. Int J Gynecol Obstet.
2009;107(2),130-4. doi: 10.1016/j.ijgo.2009.06.007
35. Orji E, Agwu F, Loto O, Olaleye O. A randomized
comparative study of prophylactic Oxytocin versus
Ergometrine in the third stage of labor. Int J Gynecol Obstet.
2008;101(2):129-32. doi: 10.1016/j.ijgo.2007.11.009
36. Uthman SG, Garba MA, Danazumi AG, Mandara
MU, Sylvester NH. How birth interval and antenatal
care affects postpartum haemorrhage prevention in
Maiduguri, Nigeria. J Appl Pharm Sci. 2013;3(3):36-9.
doi: 10.7324/JAPS.2013.30307

37. Ugwu IA, Oluwasola TA, Enabor OO, Anayochukwu-
Ugwu NN, Adeyemi AB, Olayemi 0OO. Randomized
controlled trial comparing 200mug and 400mug

sublingual Misoprostol for prevention of primary
postpartum hemorrhage. Int J Gynaecol Obstet.

2016;133(2):173-7. doi: 10.1016/j.ijg0.2015.09.026

www.eerp.usp.br/rlae

38. Zachariah ES, Naidu M, Seshadri L. Oral Misoprostol
in the third stage of labor. Int ] Gynecol Obstet.
2006;92(1):23-6. doi: 10.1016/j.ijgo.2005.08.026

39. Stanton CK, Newton S, Mullany LC, Cofie P, Tawiah
Agyemang C, Adiibokah E, et al. Effect on postpartum
hemorrhage of prophylactic Oxytocin (10 IU) by injection by
Community Health Officers in Ghana: a community-based,
cluster-randomized trial. PLoS Med. 2013;10(10):e1001524.
doi: 10.1371/journal.pmed.1001524

40. Diop A, Daff B, Sow M, Blum ], Diagne M, Sloan NL,
et al. Oxytocin via Uniject (a prefilled single-use injection)
versus oral Misoprostol for prevention of postpartum
haemorrhage at the community level: a cluster-randomised
controlled trial. Lancet Glob Heal. 2016;4(1):e37-44. doi:
http://dx.doi.org/10.1016/S2214-109X(15)00219-3

41. Zuberi NF, Durocher J, Sikander R, Baber N, Blum J,
Walraven G. Misoprostol in addition to routine treatment
of postpartum hemorrhage: a hospital-based randomized-
controlled trial in Karachi, Pakistan. BMC Pregnancy
Childbirth. 2008;8:1-8. doi: 10.1186/1471-2393-8-40
42. Patil AS. Rectal Misoprostol vs 15-Methyl Prostaglandin
F2a for the prevention of postpartum hemorrhage.
JBPR. [Internet]. 2015[cited Jan 12, 2018];4(4),123-
8. Available from: http://jbpr.in/index.php/jbpr/article/
view/219/209

43. Ononge S, Campbell OM, Kaharuza F, Lewis ]], Fielding
K, Mirembe F. Effectiveness and safety of Misoprostol
distributed to antenatal women to prevent postpartum
haemorrhage after child-births: a stepped-wedge
cluster-randomized trial. BMC Pregnancy Childbirth. 2015
Nov;15:315. doi: 10.1186/s12884-015-0750-6

44. Mobeen N, Durocher], ZuberiNF, Jahan N, Blum J, Wasim
S, et al. Administration of Misoprostol by trained traditional
birth attendants to prevent postpartum haemorrhage in
homebirths in Pakistan: arandomised placebo-controlled
trial. BJOG An Int J Obstet Gynaecol. 2011;118(3):353-61.
doi: 10.1111/j.1471-0528.2010.02807.x

45. DermanRJ, Kodkany BS, Goudar SS, Geller SE, Naik VA,
Bellad M, et al. Oral Misoprostol in preventing postpartum
haemorrhage in resource-poor communities: a randomised
controlled trial. Lancet. 2006;368(9543):1248-53. doi:
https://doi.org/10.1016/S0140-6736(06)69522-6

46. Harriott J, Christie L, Wynter S, DaCosta V, Fletcher
H, Reid M. A randomized comparison of rectal Misoprostol
with Syntometrineon blood loss in the third stage of
labour. West Indian Med J. [Internet].2009[cited Jan 12,
2018];58(3):201-6.Available from: http://caribbean.
scielo.org/pdf/wimj/v58n3/v58n3a03.pdf

47. Bajwa SJ], Goraya SPS, Kaurlshar H, Bajwa S,
Harpreet, Singh A. Management of third stage of labor
with Misoprostol: a comparison of three routes of
administration. Perspect Clin Res. 2012;3(3):102. doi:
10.4103/2229-3485.100666



48. Widmer M, Blum ], Hofmeyr GJ, Carroli G, Abdel-
Aleem H, Lumbiganon P, et al. Misoprostol as an adjunct
to standard uterotonics for treatment of post-partum
haemorrhage: a multicentre, double-blind randomised
trial. Lancet. 2010;375(9728):1808-13. doi: http://
dx.doi.org/10.1016/S0140-6736(10)60348-0

49, Hofmeyr GJ,
Blignaut Q, Mangesi L, et al. Administration of 400 ug

Fawole B, Mugerwa K, Godi NP,

of Misoprostol to augment routine active management
of the third stage of labor. Int J Gynecol Obstet.
2011;112(2):98-102.doi: 10.1016/j.ijgo.2010.08.019
50. Miller S, Tudor C, Thorsten V, Nyima, Kalyang,
Sonam, et al. Randomized double masked trial of ZhiByed
11, a tibetan traditional medicine, versus Misoprostol
to prevent postpartum hemorrhage in Lhasa, Tibet. ]
Midwifery Womens Health. 2009;54(2):133-141.el.
doi: http://dx.doi.org/10.1016/j.jmwh.2008.09.010
51. SuLL, Rauff M, Chan YH, Mohamad Suphan N, Lau TP,
Biswas A, et al. Carbetocin versus Syntometrine for the
third stage of labour following vaginal delivery: a double-
blind randomised controlled trial. BJOG An Int J Obstet
Gynaecol. 2009;116(11):1461-6. doi: 10.1111/j.1471-
0528.2009.02226.x

52. Ducloy-Bouthors A, Broisin F, Keita H, Fontaine S, Depret
S, Legoeff F, et al. Tranexamic Acidreduces blood loss in
postpartum haemorrhage. Crit Care. [Internet]. 2010 [cited
Jan 12, 2018];14(Suppl 1):P370. Available from: http://
ccforum.biomedcentral.com/articles/10.1186/cc8602

53. Zzhang WH, Deneux-Tharaux C, Brocklehurst P,
Juszczak E, Joslin M, Alexander S. Effect of a Collector Bag
for measurement of postpartum blood loss after vaginal
delivery: cluster randomised trial in 13 European countries.
BMJ. 2010;340(7741):c293. doi: 10.1136/bmj.c293

54. Jangsten E, Mattsson L-A, Lyckestam I, Hellstrom
A-L, Berg M. A comparison of active management and
expectant management of the third stage of labour:
a Swedish randomised controlled trial. BJOG An Int J
Obstet Gynaecol. 2011;118(3):362-9. doi: http://doi.
wiley.com/10.1111/j.1471-0528.2010.02800.x

55. Yildirim D, Ozyurek SE, Ekiz A, Eren EC, Hendem
DU, Bafali O, et al. Comparison of active vs. expectant
management of the third stage of labor in women with
low risk of postpartum hemorrhage: a randomized

Corresponding author:

Maria de Lourdes de Souza

E-mail: repensul@uol.com.br
https://orcid.org/0000-0002-4327-1279

Rev. Latino-Am. Enfermagem 2019;27:e3165.

controlled trial. Ginekol Pol. 2016;87(5),399-404. doi:
10.5603/GP.2016.0015

56. Gllmezoglu AM, Lumbiganon P, Landoulsi S, Widmer
M, Abdel-Aleem H, Festin M, et al. Active management of
the third stage of labour with and without controlled cord
traction: a randomised, controlled, non-inferiority trial.
2012;379(9827):1721-7. doi: http://dx.doi.
org/10.1016/S0140-6736(12)60206-2

57. Althabe F, Aleman A, Tomasso G, Gibbons L, Vitureira
G, Belizan JM, et al. A pilot randomized controlled trial of

Lancet.

controlled cord traction to reduce postpartum blood loss.
Int J Gynaecol Obstet. 2009;107(1),4-7. doi: 10.1016/j.
ijgo.2009.05.021

58. Chen M, Chang Q, Duan T, He ], Zhang L, Liu X. Uterine
massagetoreducebloodlossaftervaginaldeliveryarandomized
controlled trial. Obstet Gynecol. 2013;122(2 Pt 1):290-5.
doi: 10.1097/A0G.0b013e3182999085

59. Deneux-Tharaux C, Dupont C, Colin C, Rabilloud M,
Touzet S, Lansac J, et al. Multifaceted intervention to
decrease the rate of severe postpartum haemorrhage:
the Pithagore6 cluster-randomised controlled trial.
BJOG. 2010;117(10):1278-87. doi: 10.1111/j.1471-
0528.2010.02648.x

60. Irshad F, Ikram MA. Role of Misoprostol for the
management of post partum hemorrhage due to uterine
atony. Rawal Med J. 2014;39(2):182-5. doi: 10.1016/j.
ejphar.2016.07.025

61. Segura Fernandez A, Guerra Pérez V, Ledn Cid I,
Rodriguez Iglesias G, Arpa Gamez CAM. Influence of
active management of the third stage of labor upon
maternal morbidity due to postpartum hemorrhage.
Rev Cuba Med Mil. [Internet]. 2013 [cited Jan 12,
2018];42(3):258-67. Available from: http://scielo.sld.
cu/pdf/mil/v42n3/mil02313.pdf.

62. Saxton A, Fahy K, Rolfe M, Skinner V, Hastie C. Does
skin-to-skin contact and breast feeding at birth affect
the rate of primary postpartum haemorrhage: results
of a cohort study. Midwifery. 2015;31(11):1110-7. doi:
http://dx.doi.org/10.1016/j.midw.2015.07.008

Received: Apr 23t 2018
Accepted: Mar 11* 2019

Copyright © 2019 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the
Creative Commons (CC BY).

This license lets others distribute, remix, tweak, and build upon
your work, even commercially, as long as they credit you for the
original creation. This is the most accommodating of licenses
offered. Recommended for maximum dissemination and use of
licensed materials.



