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ABSTRACT
Objective: To describe the incidence of obstetric
postpartum haemorrhage (PPH), defined by the
use of uterotonic drugs, as well as the interventions performed, and maternal outcomes in the
first 24 hours.
Materials and methods: A series of cases of
pregnant women who presented PPH after vaginal
delivery or cesarean section between February 1
and October 31, 2016, in a public intermediate
complexity institution in Bogotá. Consecutive
sampling was used. Sociodemographic, clinical
and risk factors for PPH were measured. Variables
measured were the cause of PPH, the degree of
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shock, estimated postpartum bleeding, frequency
of activation of the “obstetric red code,” interventions performed, admission to an intensive care
unit, blood transfusions, and maternal mortality.
A descriptive analysis was performed.
Results: Out of 1633 births (1080 vaginal deliveries
and 553 cesarean deliveries), 35 cases (2.1%) (26 and
9, respectively) were identified and the “obstetric
red code” was activated in 11 cases (0.67%). There
was no maternal mortality. The main cause of PPH
was uterine hypotonia in 29/35 (82%), and 82.8% of
the cases resolved with medical treatment. Uterine
tamponade was required in 4/35 (11.4%) women to
control bleeding, and surgical management was required in 2/35 (5.6%) women: haemostatic sutures
in 1/35 (2.8%) and hysterectomy in 1/35 (2.8%).
Conclusions: The use of more reproducible criteria for the identification of severe PPH and timely
initiation of treatment could be safer and more effective in terms of maternal outcomes.
Key words: Postpartum haemorrhage, delivery,
uterine balloon tamponade, treatment outcome.
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RESUMEN
Objetivo: describir la incidencia de hemorragia
obstétrica posparto (HPP) severa por el uso de
medicamentos uterotónicos, como también las intervenciones realizadas y los desenlaces maternos
en las primeras 24 horas.
Materiales y métodos: serie de casos de gestantes que presentaron HPP luego de parto vaginal o
cesárea entre el 1 de febrero y el 31 de octubre de
2016, según el uso terapéutico de uterotónicos, en
una institución pública de mediana complejidad
en Bogotá. Muestreo consecutivo. Se midieron
las características sociodemográficas, clínicas y
los factores de riesgo para HPP. Como desenlace
se determinó la causa de la hemorragia, grado de
choque, sangrado posparto estimado, activación del
código rojo obstétrico, intervenciones realizadas,
ingreso a unidad de cuidado intensivo, necesidad
de transfusión sanguínea y mortalidad. Se realizó
análisis descriptivo.
Resultados: de 1.633 nacimientos (1.080 partos
y 553 cesáreas) se presentaron 35 (2,1 %) casos de
HPP por uso de oxitócicos (26 y 9 respectivamente), y se activó el código rojo obstétrico en 11 casos
(0,67 %). No hubo mortalidad materna. La principal
causa de HPP fue hipotonía uterina 29/35 (82 %),
y en el 82,8 % de los casos se resolvió con manejo médico; 4/35 (11,4 %) requirió taponamiento
uterino adicional para control del sangrado; 2/35
(5,6 %) de las mujeres requirió manejo quirúrgico:
sutura hemostática 1/35 (2,8 %) e histerectomía
1/35 (2,8 %).
Conclusiones: la identificación de HPP severa por
criterios más reproducibles para iniciar el tratamiento oportuno podría ser más efectiva y segura
en cuanto a resultados maternos.
Palabras clave: hemorragia posparto, parto,
taponamiento uterino con balón, evaluación de
resultados.

INTRODUCTION
Primary postpartum haemorrhage (PPH) is traditionally defined as an estimated blood loss greater
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than 500 cc in the first 24 hours in cases of vaginal
delivery, and of more than 1000 cc following cesarean section (1). It occurs in 2-4% of all vaginal deliveries and 6-7% of cesarean deliveries. It is severe in
1% of cases, with a blood loss greater than 1,000 cc
(2). It is the most frequent cause of maternal mortality (19%) and morbidity in the world, accounting for
8% and 19.7% of maternal deaths in developed and
developing countries, respectively (3). In Colombia,
PPH accounts for 23% of all maternal deaths (4).
Prevention and treatment of primary postpartum
haemorrhage are critical in diminishing maternal
mortality (5). Causes of obstetric bleeding after
childbirth have been divided into four main groups
as follows: tone, trauma, tissue, and thrombin, the
most frequent being uterine atony at 70% (6-9).
Severe obstetric bleeding after childbirth is a
life-threatening emergency, classified as a near-miss
(extreme maternal morbidity) and it is ocurrence
is mandatory to be reported to the epidemiological
surveillance system (10). Given that the diagnosis of
severe PPH based on the visual estimation of blood
loss is not reliable and tends to underestimate the
magnitude of the bleeding, several methods have
been proposed based on more accurate clinical findings for estimating blood loss (11). All these methods
are aimed at triggering a series of sequential, coordinated and timely actions by an interdisciplinary team
in order to achieve the core objective of diminishing
maternal morbidity and mortality from this cause.
In Colombia, these actions are known as the “obstetric red code” (11). In this approach, the initial
step to trigger actions is to make the diagnosis of the
presence of cardiovascular shock. This management
algorithm incorporates the recommendations from
the World Health Organisation (WHO) guidelines
(5) and of the Royal College of Gynaecology and
Obstetrics (12). Effective implementation of these
actions requires the activation of the rapid response
team and priority allocation of hospital resources
until the condition is resolved.
Delay in the identification of severe PPH is the
main cause of maternal morbidity and mortality
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secondary to haemorrhage (11, 13, 14). The
“obstetric red code” approach to diagnosis and
treatment, though effective for bleeding control and
improvement of patient survival once it is activated,
is not very sensitive when it comes to identifying and
reporting all cases of primary obstetric haemorrhage,
considering that the presence of PPH could be judged
as “not sufficiently” severe to warrant reporting. This
means that although management by the treating
staff is triggered, there is no formal activation of
the obstetric red code in the institution. This “not
sufficiently severe” PPH may be associated with
significant maternal morbidity and risk of dying,
and also with under-recording and under-reporting
of haemorrhage cases to the epidemiological
surveillance systems in Colombia.
The objective of this study is to explore the
incidence of primary obstetric haemorrhage from
the perspective of a more reproducible definition
based on the use of one or more uterotonic medications in additional doses than those used routinely
for active childbirth management, regardless of the
activation of the obstetric red code; and to describe
the interventions implemented for bleeding control,
as well as the maternal outcomes with treatment
initiated within the first 24 hours and maintained
during 7 days in the postpartum period, and to
evaluate the magnitude of under-recording.

MATERIALS AND METHODS
Case series of women with primary obstetric haemorrhage as part of a cohort of pregnant women who
presented for vaginal or cesarean delivery between
February 1 and October 31, 2016, at a public intermediate complexity hospital located in Bogotá
that serves patients covered by the Colombian Social Security System (SSSC) and is a training centre
for undergraduate and graduate medical students.
Women with antepartum diagnosis of uterine rupture, placenta accreta, placenta praevia, coagulation
disorders or disseminated intravascular coagulation
were excluded, considering their indication for

definite treatments other than the administration
of uterotonics in the presence of PPH.
Cases of obstetric haemorrhage were defined as
women requiring the use of additional medications
(oxytocin, methylergonovine or misoprostol) apart
from the dose of 10 units of oxytocin for the
active management of childbirth during vaginal
or cesarean delivery, as judged by the physician in
charge of the obstetric service in accordance with
institutional protocols and guidelines.
Sampling was consecutive. Based on the incidence of postpartum haemorrhage reported in the
literature of 2-4% in vaginal delivery and 6-7% in
cesarean delivery (13, 15) and the reported frequency of 2,200 births per year at the institution,
a sample size of 90 cases of obstetric haemorrhage
was estimated, with a distribution of 50 cases after
vaginal delivery and 40 cases after cesarean section
during the study period, according to the historical
proportion of cesarean sections performed at the
institution (16).
Procedure. Patients were identified by means
of an active search in the institutional pharmacy
of any released doses of the available uterotonics
(oxytocin, methylergonovine or misoprostol)
additional to the 10 units of oxytocin used for
active childbirth management, and in the records
of mandatory reporting of obstetric red code team
activations. Clinical records were reviewed up to
patient discharge and the 7-day follow-up visit. Data
were collected using specific forms and were kept
in a secure area under lock and key, with access
restricted to the study personnel. They were then
entered into an Excel database and analysed using
EPIINFO 7.0, after quality verification.
The variables measured included maternal age,
medical history, pregnancy-associated diseases,
parity, a history of postpartum bleeding, weeks of
gestational age at the time of delivery, presence of
prenatal visits, haemoglobin concentration (g/dL) at
the time of the last prenatal visit, uterine height, labour
induction, delivery route, episiotomy, perineal tears,

Incidence of Postpartum Hemorrhage based on the use of uterotonics. Maternal Outcomes in an Intermediate Complexity Hospital in Bogotá, Colombia - 2016

and neonatal weight and length. Outcome variables
were the presence of obstetric bleeding defined by
the use of medications (oxytocin, methylergonovine
or misoprostol) additional to the dose of 10
units of oxytocin used for active management of
childbirth during vaginal or cesarean delivery and
during the next 24 hours after childbirth; cause
of bleeding (hypotony, trauma, presence of tissue
or postpartum coagulation abnormality; degree
of shock estimated in accordance with the criteria
defined in the “red code” protocol (11); estimated
postpartum bleeding; and activation of the obstetric
red code team. Interventions defined for obstetric
bleeding control were: medical management
(use of the uterotonics described), advanced
medical management (uterotonics plus uterine
tamponade), and surgical management (laparotomy
for haemostatic uterine sutures or hysterectomy).
Maternal outcomes included in the assessment were
mortality, hysterectomy, admission to the intensive
care unit, and need for blood transfusion.
Statistical analysis. Quantitative variables are
expressed in the form of central trends, means or
medians, and scatter measures according to the
results of normalcy tests, and qualitative variables
are expressed in absolute numbers and proportions.
Ethical considerations. This research project was
submitted to the Ethics Committee of Universidad
Nacional de Colombia Medical School for evaluation
and was approved as set forth in Minutes 143 of
September 10, 2015, and by the Ethics Committee
of Hospital de Engativa ESE, on December 18, 2015.

RESULTS
During the study period there were in total 1,633
births: 1,080 vaginal deliveries and 553 cesarean
sections, for a proportion of 33.8% cesarean deliveries. A total of 35 cases of obstetric haemorrhage
were identified as defined by the additional use of
uterotonics, for an overall incidence of 2.1% during
the study period. By delivery route, the incidence
of postpartum obstetric haemorrhage was 2.4%
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(26 cases) following vaginal delivery, and 1.6% (9
cases) following cesarean section. According to
reporting based on obstetric red code activation,
the incidence of postpartum obstetric haemorrhage was 0.83% (9/1080) after vaginal delivery
and 0.36% (2/553) after cesarean section. There
were no maternal deaths. Table 1 shows the demographic characteristics of the cases and the causes
of PPH. In 24 out of 35 patients (68.6%), uteronic
medications were administered on top of active
childbirth management, and there was no activation of the institutional response protocol or the
obstetric red code.
Six patients had a medical history and, of them,
three were obese, one presented with repeated
urinary tract infections, one was drug-dependent
and another one had hypertriglyceridemia. There
were no patients with anaemia before childbirth.
Pregnancy-related diseases found in 11 patients
included preeclampsia, hyperthyroidism, gestational
diabetes and gestational hypertension. Table 1 shows
the causes of postpartum hemorrhage. There were
three cases of retained placenta as the cause of
obstetric haemorrhage following vaginal delivery
(11.5%), and no case of tissue retention following
cesarean delivery. There were three trauma cases,
one of them following cesarean section as a result of
a cervical tear after a failed instrumentation attempt.
There were no cases attributable to coagulation
disorders.
In 29 of 35 patients with PPH, bleeding was
controlled with medical management (Figure 1)
based on the use of oxytocin at a dose of 20-60 IU
(median 40 IU). In 19 of these 29 women (65.5%),
methylergonovine had to be added at a median dose
of 0.2 mg, and 12 women (41.3%) also required
rectal administration of a median dose of 1,000
mg of misoprostol. In 11 cases in which obstetric
red code activation was required, medications were
administered concurrently.
Of the remaining 6 patients with obstetric
haemorrhage who required additional interventions,
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Table 1.
Demographic characteristics of obstetric postpartum haemorrhage cases at Hospital de Engativá,
Bogotá, Colombia, 2016
Variable
Age

n = 35 (100 %)
24 (20-30)

*

Women with a medical history

6 (17)

Parity
Nulliparous

19 (54.3)

Multiparous

16 (45.7)

Gestational age (weeks)*

38 (35-39)

Prenatal visits
No

4 (11.5)

Yes

31(88.5)

Haemoglobin concentration on the last prenatal visit (g/dL) *

13.3 (11.3-16.8)

Pregnancy-associated disease

11 (31.4)

Uterine height greater than 35 cm

2 (11.4)

History of postpartum bleeding
Labour induction

0 (0)
16 (45.7)

Route of childbirth
Vaginal

26 (65.4)

Cesarean section

9 (34.6)

Episiotomy (n = 26)
Estimated postpartum bleeding (mL) (n = 32)*

5 (14.2 %)
800 (500-1,000)

Cause of postpartum haemorrhage
Hypotony
Trauma
Tissue
Coagulation
Weight of the neonate (g)*
Length of the neonate (cm)*

29 (82)
3 (8.5)
3 (8.5)
0 (0)
3,024 (2,630-3,490)
51.2 (49-53)

* Median (inter-quartile range).

4 patients after vaginal delivery responded to
hydrostatic tamponade, and 2 who presented
bleeding following cesarean section required surgical
management: one haemostatic suture (B-Lynch) and
one subtotal hysterectomy.

Haemoglobin levels were under 11 in 14 (63%) out
of 22 patients in whom they were measured 6 hours
after the bleeding episode. Of the women in whom
the rapid response protocol was not activated, 63%
developed postpartum anaemia; 50% required blood
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Figure 1.
Flow-chart of patients and maternal outcomes according to the route of delivery and activation
of the obstetric red code in women with postpartum haemorrhage at Hospital de Engativá,
Bogotá, Colombia, 2016
Births
n = 1633 (100 %)
Postpartum
haemorrhage (PPH)
n= 35 (2,1 %)
Deliveries
n = 1080 (66,1 %)
PPH: 26 (2,4%)

Cesarean section
n = 553 (33,9 %)
HPP: 9 (1,6 %)

Red Code
activation
n = 9 (34,6%)

No red code
activation
n = 17 (65,4%)

Initiation of medical
management
n = 9 (100%)

Initiation of medical
management
n = 17 (100%)

Bleeding resolution
with medical
management
n = 5 (55,5%)

No complications
n = 2 (40%)
Transfusion of 2
U of PRBCs
n = 3 (60%)
Admission to
the ICU
n = 1 (20%)

Advanced management
Hydrostatic tamponade
n = 4 (45,5%)

No complications
n = 3 (75%)
Admission to
the ICU and
Transfusion of 2 U
of PRBCs
n = 1 (25%)

Bleeding resolution with medical
management
n = 17 (100%)

No complications
n = 16 (94,2 %)
Admission to
the ICU and
Transfusion of 2
U of PRBCs
n = 1 (5,8%)

Red Code
activation
n = 2 (22,2%)

No red code
activation
n = 7 (77,8%)

Initiation of medical
management
n = 2 (100%)

Initiation of medical
management
n = 7 (100%)

Bleeding resolution with medical
management
n = 1 (50%)

No
complications
n = 1 (100 %)

Advanced
management
Subtotal hysterectomy
n = 1 (50%)

Bleeding resolution
with medical
management
n = 6 (85,7%)

Transfusion of 4
U of PRBCs
n = 1 (100%)

No
complications
n = 3 (50 %)
Admission to
the ICU
n = 1 (16,6%)
Transfusion 2
PRBCs
n = 3 (50%)

Advanced
management
Compressive
haemostatic suture
n = 1 (14,3%)

No
complications
n = 1 (100 %)

PPH: Obstetric haemorrhage.
ICU: Intensive Care Unit.
PRBCs: Packed Red Blood Cells

product transfusions, and 16% had to be admitted to
the ICU. Advanced medical management of obstetric
haemorrhage with hydrostatic tamponade (1, 5,
11) was used with 100% effectiveness in 4 women
following vaginal delivery.
Responses to the treatments instituted according to the degree of shock at the time of case
identification are shown in Table 2. The stratified
analysis shows that a smaller proportion of women
with the highest degree of shock responded to
medical management and had a higher frequency
of transfusions.

DISCUSSION
The incidence of obstetric haemorrhage in this
study was 2.1% lower than the one reported in
the world literature (4-6%), as well as the one reported previously for the same institution (1, 3, 8,
13). The incidence determined on the basis of the
use of additional medications other than the ones
used for active management of childbirth, after
excluding cases in which preventive use of postpartum uterotonics was documented, was 3.5 higher
than the reported incidence, according to the case
definition used by the Colombian Epidemiological
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Table 2.
Clinical response according to the degree of shock in patients with postpartum obstetric
haemorrhage at Hospital de Engativá, Bogotá, Colombia, 2016
Response to
medical
management
n (%)

Need for
advanced
management*
n (%)

Need for
surgical
management
n (%)

Need for
transfusion
n (%)

14 (82.3)

2 (11.7)

1 † (5.8)

2 (11.7)

MILD
Heart rate 91-100 bpm,
Systolic blood pressure 80-90
mm/Hg
n = 5 (14.2)

5 (100)

0 (0)

0 (0)

1 (20)

MODERATE
Heart rate 101-120 bpm,
Systolic blood pressure 70-79
mm/Hg
n = 9 (25.7)

7 (77.7)

2 (22.3)

0 (0)

4 (44.4)

SEVERE
Heart rate › 120 bpm, Systolic
blood pressure ‹ 70 mm/Hg
n = 4 (11.4)

3 (75)

0 (0)

1 ‡ (25)

2 (50)

Degree of shock
n = 35 (100%)

COMPENSATED
Heart rate 60-90 bpm
Systolic blood pressure › 90
mm/Hg
n = 17 (48.5)

* Uterine tamponade with preservative.
† Haemostatic suture (B-Lynch).
‡ Subtotal hysterectomy.

Surveillance System (SIVIGILA). In women who
required the additional use of uterotonics, there was
maternal morbidity and transfusion requirement in
50% of the cases, and invasive management in 16%.
This observation points to the benefit of using more
repeatable methods for diagnosing PPH, such as
the use of uterotonic medications, and of assessing
different cut-off points based on progressive needs.
Cesarean section has been reported as a risk
factor, and a higher incidence of PPH is described in
association with cesarean delivery (12). However, in
this study, the incidence of post-cesarean PPH was
lower compared to the incidence following vaginal

delivery (1.6% vs. 2.4%). These differences may
be attributed to the exclusion of cases with PPH
causes identified antepartum, including placenta
praevia and placenta accreta, and to the inclusion of
a population with low-risk characteristics for PPH.
The low frequency of red code activation reflects
the challenge for the staff responsible for childbirth
when faced with the need of making a clinical
diagnosis of severe obstetric haemorrhage (13, 14). A
review of the literature including 36 studies assessed
visual estimation of blood loss (14) and observed
that clinical estimation was inaccurate when
compared to the use of collection bags. However,
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the use of collection bags did not prevent delays in
decision-making or obstetric bleeding progression.
The advantages of false positive results with the use
of this method for estimating blood loss would be
early management in patients with no severe but
abnormal bleeding (13), and avoiding the need for
institutional protocol activation, notification and
overuse of resources in response to this obstetric
emergency, based on the clinical judgement of the
treating staff. In contrast, a false negative result
leads to late initiation of management because of
the underestimation of the blood loss, resulting
in serious consequences and increased maternal
morbidity.
Our observations regarding the cause of PPH are
consistent with a study conducted in low income
countries, in which 82% of the cases of obstetric
haemorrhage reported were attributable to uterine
atony (15).
A treatment protocol for obstetric haemorrhage
has been consolidated as a sequence of interventions
of increasing complexity and degree of invasion (5,
11, 12). Reported success rates of initial medical
management with uterotonics and massage is
60-70% (6). In this study, medical management
following obstetric red code activation was
successful in 6/11 cases (54.5%), and in 29/35
(82%) in those cases in which the obstetric red
code was not activated. This difference could be
due to differences in bleeding volume and severity
that lead treating staff to the selective activation of
the institutional protocol: in women with larger
estimated bleeding, predefined coordinated actions
are implemented together with initiation, although
late, of advanced medical or surgical management,
while in women with abnormal bleeding requiring
the use of additional uterotonics besides the ones
used in active childbirth management, and no red
code activation, the response to medical treatment
is close to 80%. Along the same lines, the stratified
analysis of the women’s response to the treatment
based on the degree of shock showed that, the
higher the degree of shock, the lower the proportion
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of cases that responded to medical treatment, and
the higher the frequency of transfusions.
The need for transfusion and ICU admission
of patients with PPH in whom the obstetric red
code was not activated points to the importance of
assessing the impact of prompt identification and
activation of the rapid response protocol triggered
by the use of a specific uterotonic drug, or by the
use of one or more of those medications, because
the little validity of clinical estimation of bleeding
and the time that it takes to recognise the signs of
shock, even in cases of haemorrhage considered
as non-severe (13) have repercussions in terms of
response to treatment and maternal outcomes.
The effectiveness of hydrostatic tamponade found
in our case series is consistent with the reports of
several observational studies showing that hydrostatic
tamponade resolves 74% to 90% of all obstetric
haemorrhages that do not respond to medical management during vaginal delivery (17-20), and it is recommended as the first line of advanced management
when the cause of bleeding is atony (12). In women
with obstetric haemorrhage following cesarean section, the second line treatment was surgical in accordance with the WHO recommendations (5) and
because of the availability of the surgical resource
at the institution. This finding is also related to the
institutional protocol (11) which recommends that
women in severe shock according to the guidelines
must be taken to surgery as soon as possible and given
blood products for prompt resuscitation.
The strength of this study is the active identification of the cases through the use of reliable sources
such as release of medications from the pharmacy
in order to control for measurement, reporting and
poor classification biases. This allowed the identification of women with obstetric bleeding who would
not have been detected using the activation of the
rapid response team or the need for blood product
transfusions as criteria. The observational nature
of the study, the fact that it is based on records,
and the low observed incidence of the event, are
limitations of this work.
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CONCLUSIONS
The findings of this study point to the need of assessing the effectiveness and safety of more reproducible diagnostic methods in order to determine
the right timing for initiating treatment per protocol
in women with severe postpartum haemorrhage,
regardless of the route of delivery, and to encourage activation of the rapid response team, given
the evidence of morbidity and adverse maternal
outcomes in those women in whom the obstetric
red code was not activated.
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