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Abstract

Purpose To identify risk factors and etiologies leading to

severe primary postpartum hemorrhage (PPH) in women

with PPH.

Methods Women who experienced PPH within the first

24 h after delivery over a 3-year period were retrospec-

tively evaluated. Patients were divided into two groups on

the basis of severe PPH (n = 125) or non-severe PPH

(n = 411). Risk factors and etiologies for severe PPH were

explored using univariate and multivariate logistic regres-

sion analyses.

Results PPH and severe PPH complicated 2.1 and 0.49 %

of all deliveries, respectively. Previous cesarean delivery

(OR = 3.15, 95 % CI = 1.02–10.3; p = 0.001), prolonged

labor (OR = 3.62, 95 % CI = 3.21–4.03; p\ 0.001),

oxytocin augmentation (OR = 3.32, 95 % CI 2.05–5.93;

p\ 0.001) and emergency cesarean delivery (OR = 4.75,

95 % CI 1.32–12.96; p\ 0.001) were the factors inde-

pendently associated with severe PPH. Etiologies signifi-

cantly associated with severe PPH are uterine atony

(OR = 2.72, 95 % CI 1.64–4.55; p\ 0.001) and abnormal

placentation (OR = 3.05, 95 % CI 1.56–6.27; p = 0.006).

Conclusion Previous cesarean delivery, prolonged labor,

oxytocin augmentation and emergency cesarean delivery

are strongest predictors of severe blood loss in women with

PPH. In addition, uterine atony and abnormal placentation

are the etiologies significantly associated with severe PPH.

Keywords Emergency cesarean delivery � Perinatal
outcome � Placenta accreta � Primary postpartum

hemorrhage � Prolonged labor � Uterine atony

Introduction

Postpartum hemorrhage (PPH) is widely recognized as the

most important cause of major obstetric morbidity and

mortality worldwide. Most common definition of PPH is

loss of blood C500 mL after vaginal birth or C1000 mL

after cesarean delivery [1]. According to definition used,

the rates vary between 3 and 6 % for PPH and 0.5–1 % for

severe PPH requiring transfusion or resulting in coagu-

lopathy [2–4]. Despite improvements in management

strategies, population-based studies demonstrated that

incidence of PPH has been gradually increasing in several

countries [5].

PPH is called primary, which occurs within 24 h fol-

lowing delivery, or secondary, which occurs 24 h to

12 weeks postpartum. Most significant percentage of the

primary PPH corresponds to uterine atony, and other cau-

ses include placental abnormalities, genital tract lacerations

and trauma, coagulation disorders and retained uterine

contents that can present as unique or contributing factors

[6]. Identification of risk factors for those etiologies of PPH

is essential to prevent a minor hemorrhage from developing

into severe bleeding. Previously reported risk factors for

PPH are old maternal age, multiparity, obesity, placenta

previa, prolonged labor, oxytocin augmentation,

preeclampsia, prior cesarean delivery and chorioamnionitis

[2, 6–8]. However, there have been limited studies inves-

tigating whether those factors of PPH are associated with

an increased risk of severe PPH. This distinction is

important because maternal morbidity and mortality mostly
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result from poor clinical response to severe PPH. Studies

from Canada indicated that severe PPH requiring hys-

terectomy or transfusion accounted for over 25 % of severe

maternal morbidity [9].

Consequently, we hypothesized that early detection of

certain variables could predict cases with more severe

bleeding. Moreover, risk factors can be modified or man-

aged with obstetric interventions in order to decrease

prevalence of severe PPH. Therefore, in this study, we

aimed to determine predictors of severe PPH and also to

identify distribution and significance of etiologies specific

to severe PPH.

Methods

The medical records of patients with PPH in the first 24 h

of delivery between December 2011 and November 2014

were retrospectively reviewed. Institutional review board

approval was obtained from Tepecik Training and

Research Hospital Ethics Committee, Izmir, Turkey. All

deliveries with PPH beyond 24 weeks of gestation were

evaluated on the basis of severity of hemorrhage. At our

department, pharmacological and surgical management of

PPH was managed according to a standard protocol [1].

PPH was defined as a peripartum change in hemoglobin

level greater than 2 g/dL or assessed clinically by the

delivering obstetrician. The clinical definition of PPH was

estimated blood loss of C500 mL after vaginal delivery or

C1000 mL after cesarean delivery [1]. Severe PPH was

defined as the presence of at least one of the following

criteria: estimated loss of blood C2000 mL, peripartum

decrease of Hb C4 g/dL (compared with last Hb value

before delivery), transfusion of at least four packed red

blood cells, hemostatic interventions (compression suture,

uterine or hypogastric artery ligation, hysterectomy) or

death [10, 11].

Prophylactic oxytocin was routinely used as part of the

active management of the third stage of labour at a dose of

10 IU given in saline solution. Sulprostone is not used as a

standard medication for PPH in our hospital. In the setting

of PPH, gynecologic examinations and hematologic

parameters of the patients were initially evaluated to

identify the etiology. Additionally, transabdominal and/or

transvaginal ultrasonography was done in cases of sus-

pected retained tissues or uterine rupture. Then, our stan-

dard operating procedure for PPH is performed according

to the cause of bleeding (Fig. 1). Blood products are

transfused if the extent of blood loss is significant and vital

signs are unstable.

The following maternal and fetal characteristics were

analyzed: maternal age (years), pre-pregnancy body mass

index (kg/m2), parity, type of conception (spontaneous vs.

in vitro fertilization), smoking habit, recurrent abortus (two

or more consecutive abortions), previous PPH, previous

cesarean delivery, previous uterine curettage, previous

myomectomy, presence of fibroids, fetal gender, oligohy-

dramnios (defined as amniotic fluid index \5 cm), poly-

hydramnios (defined as amniotic fluid index C25 cm),

malpresentation, fetal anomalies (included major structural

and/or chromosomal abnormalities other than soft mark-

ers), stillbirth, intrauterine growth restriction (estimated

fetal weight \3rd percentile for gestational age), birth-

weight (g) and gestational age at delivery (week). The

following pregnancy and delivery complications were

analyzed: multiple gestation, antepartum hemorrhage,

anemia (Hb \10.5 g/dL), mild and severe preeclampsia,

eclampsia, hemolysis, elevated liver enzymes and low

platelets syndrome, pre-gestational and gestational dia-

betes, premature labor, preterm premature rupture of

membranes, chorioamnionitis, cervical incompetence (re-

current painless dilation and spontaneous midtrimester

birth), prolonged labor, oxytocin augmentation, epi-

siotomy, mode of delivery (vaginal, elective and emer-

gency cesarean delivery) and type of anesthesia (general or

regional). Chorioamnionitis was clinically defined as

presence of maternal fever (C38 �C) with two of the fol-

lowing signs in the absence of other potential infectious

sources: maternal leukocytosis (15,000 cells/mm3), mater-

nal tachycardia ([100 beats/min), foul odor of amniotic

fluid, uterine tenderness and fetal tachycardia ([160 beats/

min). Prolonged labor was defined as the increased dura-

tion of any stages of labor, described previously [1, 12].

The rate of operative vaginal delivery has been diminished

over the recent years due to lack of experience. During the

study period, cesarean delivery was preferred over opera-

tive vaginal delivery by the clinicians.

We also recorded causes of PPH in the following cate-

gories: uterine atony, placenta previa, placental abruption,

genital tract laceration, retained tissue, abnormal placenta-

tion, coagulopathy and uterine rupture. Abnormal placenta-

tionwas defined as abnormal adherence of the placenta to the

uterine wall and includes accreta, increta, and percreta,

depending on the extent of uterine invasion [13]. Diagnosis

of abnormal placentation was histologically confirmed by

the presence of trophoblastic invasion of the myometrium in

the absence of intervening decidua. Retained tissue was

defined as persistence of placental and/or fetal tissues in the

uterus following delivery. Coagulopathy was defined as

prothrombin time and/or activated partial thromboplastin

time more than 1.5 times the normal control.

Statistical analysis was performed using SPSS (Statistical

Package for the Social Sciences for Windows version 20.0,

SPSS Inc., Chicago, Illinois, USA). Results were converted

into categorical data and presented as number of patients. To

examine the relationship between two categorical variables
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(i.e. does the level of BMI relate to the severity of PPH?) Chi

square test was used. In this method, we tested whether the

two variables are independent. When the significance value

was small enough (p\ 0.05), we rejected the hypothesis that

the variables are independent and accepted the hypothesis

that they are in some way related. Afterwards, in order to

simultaneously investigate the relative contributions of dif-

ferent variables to severe PPH, multivariate logistic regres-

sion analysis was performed. Potential important variables

determined by Chi square test (p\ 0.05) were selected for

multivariate analysis. The advantage of thismethod iswe can

include more than one dependent variable. In addition,

logistic regression removes confounding effects by provid-

ing a quantified value for the strength of the association

adjusting for other variables. However, multivariate logistic

regression analysis could not be used to determine the extent

of patient’s blood loss, because this method cannot predict

continuous outcomes. As the primary outcome was the

evaluation of categories (severe and non-severe PPH) and

our sample size was large enough, this studywas not affected

with this limitation. Odds ratios (ORs) and their 95 % con-

fidence intervals (CIs) were calculated. A p value of 0.05 or

less was considered to indicate statistical significance.

Results

A total of 25,523 deliveries occurred during the study

period, among which 536 (2.1 %) were complicated by

PPH. Of these women with PPH, 411 (76.7 %) were

diagnosed as non-severe and 125 (23.3 %) were diagnosed

as severe PPH. The maternal and fetal characteristics for

groups with non-severe and severe PPH are shown in

Table 1. Similarly, pregnancy and delivery complications

for groups with non-severe and severe PPH are presented in

Table 2. Maternal age C35 years (p = 0.038), body mass

index C30 (p = 0.033), parity C4 (p = 0.022), previous

cesarean delivery (p\ 0.001), polyhydramnios

(p = 0.015), birthweight [4000 g (p = 0.016), multiple

gestation (p = 0.029), severe preeclampsia (p = 0.012),

eclampsia (p = 0.029), hemolysis, elevated liver enzymes

and low platelets syndrome (p = 0.019), chorioamnionitis

(p = 0.035), prolonged labor (p\ 0.001), oxytocin aug-

mentation (p\ 0.001), episiotomy (p = 0.007), emer-

gency cesarean delivery (p\ 0.001) and general anesthesia

(p\ 0.001) were associated with severe PPH. In the mul-

tiple logistic regression analysis to identify predictors of

severe PPH, previous cesarean delivery [OR (95 % CI):

3.13 (1.02–10.3), p = 0.001], prolonged labor [OR (95 %

CI): 3.62 (3.21–4.03), p\ 0.001], oxytocin augmentation

[OR (95 % CI): 3.32 (2.05–5.93), p\ 0.001] and emer-

gency cesarean delivery [OR (95 % CI): 4.75 (1.32–12.96),

p\ 0.001] demonstrated a significant independent associ-

ation with severe PPH (Table 2).

We next examined differences in etiologies in patients

with PPH according to severity (Table 3). Uterine atony

(p\ 0.001), placenta previa (p = 0.027) and abnormal

placentation (p = 0.002) were associated with an increased

risk of severe PPH. To further examine etiologies associated

with severe PPH, multiple logistic regression analysis was

Etiology

Uterine atony

Uterine compression
Oxytocin (5 IU 1x1 IV)

Methylergonovine 
(0.5mg 1x1 IM)

Misoprostol (1000mg 
rectally)

If bleeding 
persists

Compression sutures
Uterine artery 

ligation
Hypogastric artery 

ligation

Placenta 
previa

If bleeding 
persists

Compression sutures
Hypogastric artery 

ligation
Hysterectomy

Placental 
abruption

Uterotonic 
agents

If bleeding 
persists

Compression 
sutures

Uterine artery 
ligation

Hypogastric 
artery ligation
Hysterectomy

Genital tract 
laceration

Surgical 
repair

Retained tissue

Manual  removal
Curettage

Abnormal 
placentation

Compression 
sutures

If bleeding 
persists

Hysterectomy

Coagulopathy

Replacement 
of factors

If bleeding 
persists

Uterine artery 
ligation

Hypogastric 
artery ligation
Hysterectomy

Uterine 
rupture

Surgical repair
Hysterectomy

Fig. 1 Standard operating procedure of our institution for PPH according to the etiology
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performed to control for potential confounders (Table 4).

Regarding etiologies, the occurrence of uterine atony [OR

(95 % CI): 2.72 (1.64–4.55), p\ 0.001], and abnormal

placentation [OR (95 % CI): 3.05 (1.56–6.27), p = 0.006]

were independently associated with severe PPH.

Among 125 women who were complicated with severe

PPH, 20 required uterine compression sutures, 29 required

uterine artery ligation, 23 required hypogastric artery liga-

tion, 21 underwent peripartum hysterectomy and 7 died.

Intrauterine balloon tamponade such as Bakri or Foley

Table 1 Maternal and fetal characteristics of pregnancies with PPH according to severity of hemorrhage

Non-severe PPH (n = 411) Severe PPH (n = 125) OR (95 % CI) p value

Maternal characteristics

Maternal age

B19 9 (2.2) 4 (3.2) 1.48 (0.45–4.9) 0.513

20–34 369 (89.8) 103 (82.4) 1 (reference) –

C35 33 (8) 18 (14.4) 1.93 (1.04–3.56) 0.038

Pre-pregnancy BMI (kg/m2)

\18 29 (7.1) 10 (8) 1.14 (0.54–2.42) 0.697

18–25 299 (72.7) 80 (64) 1 (reference) –

25–30 63 (15.3) 22 (17.6) 1.18 (0.69–2.01) 0.576

C30 20 (4.9) 13 (10.4) 2.27 (1.09–4.70) 0.033

Parity

0 110 (26.8) 43 (34.4) 1.43 (0.93–2.20) 0.113

1–3 280 (68.1) 68 (54.4) 1 (reference) –

C4 21 (5.1) 14 (11.2) 2.34 (1.15–4.76) 0.022

IVF 8 (1.9) 3 (2.4) 1.24 (0.32–4.74) 0.724

Smoking 16 (3.9) 8 (6.4) 1.69 (0.70–4.04) 0.226

Recurrent abortus 12 (2.9) 5 (4) 1.38 (0.48–4.01) 0.562

Previous PPH 21 (5.1) 10 (8) 1.61 (0.74–3.53) 0.272

Previous cesarean delivery 74 (18) 47 (37.6) 2.74 (1.77–4.27) \0.001

Previous uterine curettage 62 (15.1) 24 (19.2) 1.34 (0.79–2.25) 0.269

Previous myomectomy 3 (0.7) 2 (1.6) 2.21 (0.36–13.38) 0.332

Fibroids 6 (1.5) 3 (2.4) 1.66 (0.41–6.73) 0.442

Fetal factors

Male gender 184 (44.8) 59 (47.2) 1.10 (0.74–1.65) 0.682

Oligohydramnios 21 (5.1) 11 (8.8) 1.79 (0.84–3.83) 0.134

Polyhydramnios 6 (1.5) 7 (5.6) 4 (1.32–12.14) 0.015

Malpresentation 22 (5.3) 9 (7.2) 1.37 (0.61–3.06) 0.511

Fetal anomalies 7 (1.7) 3 (2.4) 1.42 (0.36–5.57) 0.705

Stillbirth 2 (0.5) 1 (0.8) 1.65 (0.15–18.34) 0.550

IUGR 33 (8) 13 (10.4) 1.33 (0.68–2.61) 0.465

Birthweight (g)

\2500 24 (5.8) 9 (7.2) 1.25 (0.57–2.77) 0.532

2500–4000 360 (87.6) 99 (79.2) 1 (reference) –

[4000 27 (6.6) 17 (13.6) 2.24 (1.18–4.26) 0.016

Gestational age at delivery (week)

24–31 15 (3.6) 8 (6.4) 1.80 (0.75–4.36) 0.207

32–36 45 (10.9) 19 (15.2) 1.46 (0.82–2.60) 0.209

C37 351 (85.4) 98 (78.4) 1 (reference) –

Data are presented as n (%)

BMI body mass index, IUGR intrauterine growth restriction, IVF in vitro fertilization, PPH postpartum hemorrhage
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catheter was not used as an intervention for severe PPH due

to inadequate hospital conditions or clinicians’ preferences.

Discussion

Over a 3-year period, the rates of PPH and severe PPH

among deliveries in our institution were 2.1 and 0.49 %,

respectively. These results are lower than the data of pre-

vious studies, which reported a range of 3–6 % for PPH

and 0.5–1 % for severe PPH [2, 3, 5]. The relative low rate

of PPH and severe PPH in the present study may be

attributed to the fact that the present study was focused

only on primary PPH. Although rates of severe PPH vary

according to the definition used and the severity of the

hemorrhage, recent studies have shown that severe PPH

appears to be increasing in some developed countries [5,

14]. Increase in occurrence of severe PPH could be

explained in partly by changes in rates of cesarean deliv-

ery, induction of labor or by increases in maternal age or

body mass index [5]. In addition, increased recognition or

reporting PPH may also impact on the incidence of PPH.

Multiple studies have identified several risk factors for

PPH including older maternal age, grand multiparity, pre-

vious cesarean delivery, preeclampsia, chorioamnionitis,

placenta previa or abruption, multiple pregnancies, fetal

macrosomia and uterine fibroids [2, 6–8]. Our approach

differs from previous studies by identifying factors that

contribute to the progression onto severe PPH. This study

revealed that most significant risk factors on univariate

analysis were no longer significant after adjustment for

potential confounders. In particular, oxytocin augmenta-

tion, prior cesarean delivery, prolonged labor and emer-

gency cesarean delivery were confirmed as predictors of

progression to severe PPH.

Patients with PPH secondary to uterine atony were

found to have significant risk for developing severe hem-

orrhage. Previous studies reported uterine atony as the most

common cause of PPH [14, 15]. Additionally, as demon-

strated in this study, atony is also the leading etiology of

Table 2 Pregnancy and delivery complications associated with PPH according to severity of hemorrhage

Pregnancy complications Non-severe PPH (n = 411) Severe PPH (n = 125) OR (95 % CI) p value

Multiple gestation 11 (2.7) 9 (7.2) 2.82 (1.14–6.97) 0.029

Antepartum hemorrhage 37 (9) 16 (12.8) 1.48 (0.79–2.77) 0.231

Anemia (Hb\ 10.5 g/dL) 24 (5.8) 13 (10.4) 1.87 (0.92–3.79) 0.105

Mild preeclampsia 11 (2.7) 7 (5.6) 2.16 (0.82–5.69) 0.151

Severe preeclampsia 13 (3.2) 11 (8.8) 2.95 (1.29–6.77) 0.012

Eclampsia 2 (0.5) 4 (3.2) 6.76 (1.22–37.36) 0.029

HELLP 3 (0.7) 5 (4) 5.67 (1.33–24.05) 0.019

Gestational DM 17 (4.1) 8 (6.4) 1.58 (0.67–3.76) 0.332

Pregestational DM 12 (2.9) 6 (4.8) 1.68 (0.62–4.56) 0.392

Premature labor 19 (4.6) 11 (8.8) 1.99 (0.92–4.30) 0.117

PPROM 21 (5.1) 9 (7.2) 1.44 (0.64–3.23) 0.377

Chorioamnionitis 9 (2.2) 8 (6.4) 3.05 (1.15–8.09) 0.035

Cervical incompetence 7 (1.7) 3 (2.4) 1.42 (0.36–5.57) 0.705

Delivery complications

Labor

Prolonged labor 77 (18.7) 52 (41.6) 3.09 (2–4.77) \0.001

Oxytocin augmentation 106 (25.8) 63 (50.4) 2.92 (1.93–4.42) \0.001

Episiotomy 123 (29.9) 54 (43.2) 1.78 (1.18–2.69) 0.007

Mode of delivery

Vaginal 220 (53.5) 24 (19.2) 1 (reference) –

Elective cesarean 102 (24.8) 33 (26.4) 1.09 (0.69–1.71) 0.725

Emergency cesarean 89 (21.7) 68 (54.4) 4.32 (2.83–6.59) \0.001

Type of anesthesia

General 129 (31.4) 65 (52) 2.37 (1.57–3.56) \0.001

Regional 103 (25.1) 37 (29.6) 1.26 (0.81–1.96) 0.352

Data are presented as n (%)

DM diabetes mellitus, HELLP hemolysis elevated liver enzymes and low platelet, PPH postpartum hemorrhage, PPROM preterm premature

rupture of membranes
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severe PPH. The oxytocin augmentation and prolonged

labor, which are the independent predictors for severe PPH,

were also known to be risk factors for uterine atony [16].

Oxytocin is commonly used to maintain uterine contrac-

tility during labor and to stop bleeding after delivery [17].

However, similar to our finding, previous studies have

reported the association of labor augmentation with oxy-

tocin and severe PPH [16]. Desensitization of the oxytocin

receptor to the uterotonic effects of oxytocin has been

suggested to be the underlying cause [18]. The significant

association between moderate and high dose instead of

low-dose oxytocin infusion during labor and severe PPH

indicated that this effect of oxytocin is mainly dose related

[19]. On the other hand, a study by Mehrabadi et al. indi-

cated that atonic PPH and severe atonic PPH increased

even among cesarean deliveries with no labor or labor

induction [20]. The authors of that study proposed that

mechanisms other than oxytocin desensitization could also

play role in PPH [20].

Prolonged or arrested labor is another known predis-

posing factor for uterine atony. A prolonged third stage of

labor after vaginal delivery and protracted active phase of

labor and second stage arrest before cesarean delivery have

previously been linked with atony [6, 8]. Exhaustion of

uterine musculature as well as exposure to greater amounts

of oxytocin contributes to uterine atony. The reason for

progression to severe hemorrhage in patients experiencing

uterine atony could be the delay in diagnosing those with

no apparent risk factor. Furthermore, bleeding from atony

may be insidious at the beginning and large amounts of

blood can be concealed in the uterus.

We also observed a significant association between

abnormal placentation and severe PPH. This is consistent

with the findings of previous studies, which reported pla-

centa accreta and uterine atony as the most common causes

of hemorrhage leading to peripartum hysterectomy [21–

23]. Previous cesarean delivery did explain a substantial

fraction (37.6 %) of severe PPH, signaling the presence of

placentation abnormalities. Incidence of placenta accreta

was found to increase 2–30-fold according to number of

previous cesarean deliveries [24]. In their series, Chan-

traine et al. found that 89 % of women with abnormally

invasive placenta had a history of previous uterine surgery

[25]. However, prenatal diagnosis of abnormal placentation

remains challenging and there is not any diagnostic tech-

nique providing complete assurance for the presence of

placental invasion. Hence, severe hemorrhage due to pla-

centa accreta mostly resulted from the repeated attempts to

remove placenta manually from the undiagnosed cases.

The prevalence of placental accreta of 12 % among severe

Table 3 Multivariate logistic regression analysis of risk factors and

severe PPH

Risk factors OR 95 % CI p value

Maternal age C35 1.20 0.94–1.58 0.231

BMI C30 1.84 0.97–9.14 0.124

Parity C4 1.39 0.95–2.01 0.098

Previous cesarean delivery 3.13 1.02–10.3 0.001

Polyhydramnios 1.39 0.94–1.99 0.102

Birthweight[4000 1.21 0.91–1.66 0.252

Multiple gestation 2.61 0.90–4.70 0.125

Severe preeclampsia 1.62 0.95–3.89 0.131

Eclampsia 4.41 0.67–37.4 0.074

HELLP 4.51 0.91–23.1 0.096

Chorioamnionitis 1.42 0.87–2.42 0.146

Prolonged labor 3.62 3.21–4.03 \0.001

Oxytocin augmentation 3.32 2.05–5.93 \0.001

Episiotomy 1.36 0.65–2.91 0.352

Emergency cesarean delivery 4.75 1.32–12.96 \0.001

General anesthesia 1.97 0.47–2.04 0.451

BMI body mass index, HELLP hemolysis elevated liver enzymes and

low platelet, PPH postpartum hemorrhage

Table 4 Univariate and multivariate logistic regression analyses of etiologies and severe PPH

Non-severe PPH n (%) Severe PPH n (%) Univariate analysis Multivariate analysis

OR 95 % CI p value OR 95 % CI p value

Uterine atony 166 (40.4) 78 (62.4) 2.45 1.62–3.70 \0.001 2.72 1.64–4.55 \0.001

Placenta previa 97 (23.6) 42 (33.6) 1.64 1.06–2.53 0.027 1.34 0.86–2.11 0.103

Placental abruption 75 (18.2) 15 (12) 0.61 0.34–1.11 0.132 0.48 0.21–1.25 0.247

Genital tract lacerations 51 (12.4) 9 (7.2) 0.55 0.26–1.15 0.144 0.97 0.26–4.46 0.529

Retained tissue 31 (7.5) 5 (4) 0.51 0.94–1.34 0.221 0.94 0.14–6.31 0.364

Abnormal placentation 17 (4.1) 15 (12) 3.16 1.52–6.53 0.002 3.05 1.56–6.27 0.006

Coagulopathy 23 (5.6) 3 (2.4) 0.41 0.13–1.42 0.232 0.74 0.48–1.24 0.268

Uterine rupture 6 (1.5) 2 (1.6) 1.08 0.22–5.44 1 3.7 0.27–49.2 0.327

PPH postpartum hemorrhage
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hemorrhage group was higher than previous reported

prevalence of 10 % [26]. The proposed factor that con-

tributed the high incidence of placenta accreta was the

presence of high referral volume of patients with abnormal

placentation to our institution.

Severe PPH was significantly higher in patients under-

going emergency cesarean delivery (54.4 %) compared with

those undergoing elective cesarean (26.4 %) and vaginal

delivery (19.2 %). Moreover, emergency caesarean delivery

was the most significant risk factor (p\ 0.001) and the

adjusted odds ratio of developing severe hemorrhage after an

emergency cesarean section was 4.75. Confirming our find-

ing, emergency cesarean delivery performed in the late

stages of labor was identified as an independent risk factor

for a blood loss of[1000 mL, transfusion and other com-

plications [27]. In addition, a study from the UK showed that

10 % of emergency peripartum hysterectomies were per-

formed after emergency cesarean section due to failed pro-

gress in labor [21]. The major threats to women undergoing

emergency cesarean delivery are complications of surgery.

Extension of tears and lacerations, injury to adjacent viscera

and poor surgical techniques by inexperienced surgeonsmay

also cause traumatic bleeding.

Visual estimation of blood loss in third stage of labor is

the main limitation of this study. Since there is no uniformly

accepted definition for PPH, we used traditional definitions

for PPH (blood loss of C5 00 mL after vaginal delivery or

C1000 mL after cesarean delivery) and severe PPH (blood

loss of C2000 mL) to identify study population. However,

several studies that assessed blood loss with various objec-

tive methods demonstrated the inadequacy of these defini-

tions. The most common problem is that even trained

clinicians may underestimate the volume of blood loss when

the actual blood loss is higher. The underestimation was

found to be increased as the quantity of blood loss increased

[28]. In the study of Stafford et al., only 18 % of the

deliveries with calculated blood loss[1000 mL were cor-

rectly estimated [29]. In the same study, the estimation rate

was decreased to 1 % if the calculated blood loss was

[1500 mL. In contrast, when the blood loss was less than

average, it tends to be overestimated [30]. Razvi et al. found

that when measured blood loss was less than 150 mL, the

estimated blood loss was overestimated [31]. Although

visual estimation continues to be used clinically, numerous

authorities have advocated the use of collector bags for the

diagnosis of postpartum hemorrhage. The transparent bag is

placed under the mother’s pelvis after the cord was clamped,

allowing continuous monitoring of blood loss. Direct col-

lection of blood into collector bags is suggested to increase

the estimation of postpartum bleeding. Collector bags are

not routinely used in our institution and, hence, especially

the data regarding incidence of severe PPH could not be

completely confirmed. This is, however, unlikely to bias our

conclusions, because presence of one of the other parameters

(such as peripartum decrease of Hb C4 g/dL, transfusion of

at least four packed red blood cells, hemostatic interventions

or death) was also defined as severe PPH.

In conclusion, this study demonstrated whether previ-

ously confirmed risk factors of PPH could be used as

predictors of progression of severe hemorrhage. Women

with a history of cesarean delivery, those whose labor were

augmented with oxytocin or were prolonged and those who

undergone emergency cesarean delivery require more

careful attention because they are at higher risk of severe

PPH. In our study, more than half of women with severe

PPH (54.4 %) had at least one of these four characteristics.

Therefore, obstetric interventions to decrease the rate of

these factors may actually reduce the incidence of severe

PPH. Strategies for preventing the progression of postpar-

tum hemorrhage should include correct management of

labor, conservative protocols for oxytocin administration,

avoidance of unnecessary cesarean, timeous operative

delivery for prolonged labor and careful surgical technique.

Furthermore, postpartum hemorrhage progressing to severe

bleeding could be anticipated by determining its cause.

Uterine atony followed by placenta accreta was accounted

for a large number of patients with severe PPH (74.4 %).

Hence, in the setting of a postpartum hemorrhage due to

uterine atony or placenta accreta, additional efforts such as

surgical hemostasis and massive transfusion should be

undertaken immediately.
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