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d’Epidémiologie Clinique, Hôpital Hôtel-Dieu, Paris, France

* anne.rousseau@uvsq.fr

Abstract

Objectives

To assess variations in management of severe postpartum hemorrhage: 1) between obste-

tricians in the same situation 2) by the same obstetrician in different situations.

Study design

A link to a vignette-based survey was emailed to obstetricians of 215 maternity units; the

questionnaire asked them to report how they would manage the PPH described in 2 previ-

ously validated case-vignettes of different scenarios of severe PPH. Vignette 1 described a

typical immediate, severe PPH, and vignette 2 a less typical case of severe but gradual

PPH. They were constructed in 3 successive steps and included multiple-choice questions

proposing several types of clinical practice options at each step. Variations in PPH were

assessed in a descriptive analysis; agreement about management and its timing between

vignette 1 and vignette 2 was assessed with the Kappa coefficient.

Results

Analysis of complete responses from 119 (43.4%) obstetricians from 53 (24.6%) maternity

units showed delayed or inadequate management in both vignettes. While 82.3% and

83.2% of obstetricians (in vignettes 1 and 2, respectively) would administer oxytocin 15 min-

utes after PPH diagnosis, only 52.9% and 29.4% would alert other team members. Manage-

ment by obstetricians of the two vignette situations was inconsistent in terms of choice of

treatment and timing of almost all treatments.

Conclusion

Case vignettes demonstrated inadequate management as well as variations in manage-

ment between obstetricians and in different PPH situations. Protocols or procedures are

necessary in all maternity units to reduce the variations in practices that may explain a part

of the delay in management that leads to PPH-related maternal mortality and morbidity.
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Introduction

Severe postpartum hemorrhage (PPH) is a leading cause of maternal mortality and morbidity

worldwide [1–4] and occurs in around 1% to 2% of deliveries [3,4].

The initial treatment of severe PPH involves medical management, uterine massage, and

uterotonic drugs such as oxytocin and prostaglandin. When these first-line treatments fail to

control a hemorrhage, intrauterine balloon and/or invasive therapy for postpartum hemor-

rhage is usually recommended, as shown by similar national guidelines from several coun-

tries [5–8]. Intrauterine tamponade is now considered the leading second-line therapy, for it

avoids the need for further interventional surgery in most cases [9,10]. Surgical procedures,

such as uterine compressive sutures, vascular ligation, and arterial embolization, can be

attempted to avoid hysterectomy and have similar effectiveness rates—around 60–80% [11–

18].

Management of severe PPH, however, is less well standardized than its prevention. Varia-

tions in first-line management occur between and within countries [19,20]. Moreover, reports

from confidential enquiries have shown that as many as 67% of the deaths in the United States

and 85% of those in France are avoidable, resulting as they have from either delayed or inade-

quate treatment [21–23].

Furthermore, the lack of comparative effectiveness studies makes it impossible to prefer

one of the conservative surgical approaches over any other. The choice and timing of inva-

sive second-line therapies are less standardized and may vary widely between and within

countries [18,24–26]. A cohort study in the United Kingdom showed that 25% of PPH were

managed with intrauterine tamponade before one of the specific invasive second-line thera-

pies: embolization (8%), vascular ligation (7%), uterine compressive suture (73%), and hys-

terectomy (9%) [18]. A French cohort study reported that the first-line invasive therapy was

arterial embolization for 62% of women, conservative surgery for 26%, and hysterectomy for

12% [25].

Because PPH cases are so heterogeneous, it is difficult to know whether these variations in

practices are related to the clinical situation encountered, the professional environment, or the

professionals themselves. The existence of variations in PPH management between different

situations for the same obstetrician has not yet been investigated.

Clinical vignettes have been widely used to compare quality of clinical care and to assess

practice variations across countries, health care systems, specialties, and clinicians [27–29].

The case-vignette method can be used to identify variations in practice and to overcome the

limitations due to the variations related to the PPH situation itself. These vignettes thus make

it possible to assess variations between obstetricians dealing with the same situation and in two

situations for the same obstetrician. In a previous study, dynamic vignettes with several steps

proved to be a valid tool that can accurately reflect real practices in such complex emergency

situations as severe PPH with second-line therapies [30,31].

The objective of our study was to assess variations in management of PPH: 1) between

obstetricians faced with the same situation, and 2) for the same obstetrician in different situa-

tions involving PPH.

Materials and methods

This multicenter cross-sectional study took place from January to June 2014.

Obstetricians received an email with a link to a dedicated website, where they were asked to

complete this survey, by responding to questions about how they would manage 2 case-

vignettes of severe PPH.
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Survey instrument: Case-vignettes

To validate the use of dynamic case-vignettes describing incidents of severe PPH in several

steps, we developed 66 such vignettes, based on documentation in patient files [30]. The study

design, details, and findings of this validation study have previously been published [30].

We subsequently used this method to assess care by midwives [31] and now, as we report

here, by obstetricians. The 2 vignettes selected were identical for the surveys of midwives and

of obstetricians. Experts jointly selected these 2 case-vignettes among the initial 66. One was a

typical immediate PPH (Vignette 1), while the other involved a less usual case in which a con-

stant trickle of blood gradually became a PPH (Vignette 2) (see Files in S1 and S2 Files).

All of these vignettes were designed to include 3 successive steps describing a PPH that is

worsening even though care is underway. Successive steps also enabled us to assess choices for

second-line therapies after the failure of pharmacological treatment to control the bleeding.

The vignette began by reporting the medical history, labor, delivery, and PPH; it included a

partogram. The next two steps described the response to treatment (postpartum course) over

the next two successive 15-minute periods, including a simulated photograph from which

blood loss could be assessed [32] and a monitor screen reporting pulse, blood pressure, and

SpO2. Both reported the same volume of final blood loss: 1.2 L. At each step, the same closed-

ended questions were used to ask obstetricians how they would manage the emergency and to

obtain details about three general types of management: pharmacologic, non-pharmacologic,

and communication/monitoring/investigation. The specialists were to choose none, one, or

more actions from a list of choices for each type, repeated at each step:

• oxytocin, misoprostol (prostaglandin E1 analogue), or sulprostone (prostaglandin E2 ana-

logue) for pharmacological management;

• uterine massage, manual uterine examination, cervical examination, perineal repair, intra-

uterine tamponade, selective arterial embolization, or surgical treatment, including uterine

compressive suture, arterial ligation, or hysterectomy, for the non-pharmacological

procedures;

• and finally alert an additional obstetrician (senior if available) and an anesthetist, as action

for communication, monitoring, and investigation.

Participants could not return to a step to change their response once they had answered all

questions at that step.

Appropriate answers were defined by expert consensus according to international guide-

lines [31]. In step 1, obstetricians were expected to choose oxytocin administration and manual

uterine examination; in step 2, sulprostone, and in step 3, a second-line therapy. Finally, alert-

ing other members of the team was expected to have been chosen in one of the three steps.

Participants

We randomly selected 15 of 35 perinatal networks in France to include about half of all French

maternity units. All maternity units here, both public and private, belong to a perinatal net-

work that groups together level-1 (no facilities for nonroutine neonatal care) and level-2 (with

a neonatal care unit) units around one or more level-3 units (reference centers with an onsite

neonatal intensive care unit). All 215 maternity units of 15 perinatal networks were eligible.

Survey administration

We sent an email to the supervising obstetricians of all selected perinatal networks, explaining

the aim of the survey and asking them to forward by email the link to the survey website to
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full-time obstetricians of all maternity units of perinatal network. Two gentle email reminders

were sent 2 months apart to obstetricians through their supervising obstetricians [33].

Ethics statement

Our institutional Review Board (Comité de Protection des Personnes Ile de France Paris- XI)

approved this study on September 13, 2012, as number 12066.

By clicking on the survey link and completing the questionnaire, obstetricians provided

informed consent to participate. Participants were informed about the purpose of the study at

the beginning of the study through the email that led them to the study website and by the

introduction to the study.

Role of the funding source

The study sponsor did not participate in the study design, data collection and analysis, decision

to publish, or preparation of the manuscript. Authors had full access to all the data and had

final responsibility for the decision to submit for publication.

Statistical analysis

Data are available in Table in S1 Table.

Characteristics of obstetricians and management were described with means and standard

deviation (SD) for quantitative variables and with frequencies and percentages for qualitative

variables.

Agreement about the steps required for management and their timing (in step 1, 2, or 3)

between vignette 1 and vignette 2 was assessed with the Kappa coefficient. Based on the stan-

dards outlined by Landis and Koch [34], a Kappa coefficient <0 was considered to be poor

agreement, 0–0.20 slight, 0.21–0.40 fair, 0.41–0.60 moderate, 0.61–0.80 substantial, and 0.81–

1.0 almost perfect agreement.

All statistical tests were two-sided and P-values<0.05 were considered statistically signifi-

cant. We used R software, version 3.0.1.

Results

Among the 215 maternity units approached, 53 (24.6%) participated. Among the 274 full-time

obstetricians working in these 53 maternity units, 119 (43.4%) responded to the survey.

Table 1 summarizes the characteristics of obstetricians and their maternity units. Our sample

showed an over-representation of public maternity hospitals, which accounted for 41 of the 53

participating units (77%), versus 140 of the 215 (65%) maternity units included.

Fig 1 summarizes the variations in management actions and their timing among obstetri-

cians faced with the same situation in vignettes 1 and 2, respectively. For example, in vignette

1, 27.7% of obstetricians alerted another obstetrician in step 1 (during the first 15 minutes

after diagnosis), 10.9% in step 2 (between 15 and 30 minutes), 14.3% in step 3 (after 30 min-

utes), while 47.1% did not choose to do so at all.

Fig 1A, corresponding to vignette 1, shows delays in management: 82.3% of obstetricians

would not administer oxytocin (first-line uterotonic) until after step 1 (the first 15 minutes

after diagnosis); 5.9% would not administer prostaglandin in the first 30 minutes, and 28.6%

would not start intrauterine tamponade in step 3 (after 30 minutes). These delays were still

more pronounced for vignette 2 (Fig 1B).

Table 2 summarizes the agreement between vignette 1 and vignette 2 for each individual

obstetrician for each action. It was slight for most treatments except oxytocin (fair), selective
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arterial embolization (fair), and intrauterine tamponade (moderate) and thus suggest poor

agreement between vignette 1 and vignette 2 for individual obstetricians.

Discussion

Main findings

Our study shows important variations in actions to treat PPH and their timing, both between

obstetricians faced with the same situation and for two different situations for the same obste-

trician. It also showed important delays in treatment that amounted to inadequate manage-

ment; these were worse in vignette 2, involving gradual PPH with a constant trickle of blood.

Clinical meaning of the study

The variations we observed in PPH management and the delays or inadequate management

sometimes found concerned not only second-line therapies but also initial management.

Variations in invasive second-line therapies are easily explained by their lesser standardiza-

tion in international clinical guidelines [5–8]. American, British, French, and Canadian guide-

lines list several possible second-line therapies: intrauterine tamponade, arterial embolization,

vascular ligation (uterine artery ligation, hypogastric artery ligation), uterine compressive

suture (B-Lynch), and hysterectomy. Nevertheless, these guidelines do not specify which ther-

apy should actually be used, in what order or in which circumstances, and none lists the spe-

cific indications for hysterectomy. These respondents’ choice of second-line therapies

according to their usual practice and the clinical situation encountered explains the variations

observed in our study. Embolization was the most common second-line treatment chosen.

This result was consistent with the findings in the French cohort study by Kayem et al. [25]:

the choice of embolization may however be dictated by the resources available in respondents’

hospitals, for it requires the presence of a specific technical platform and specific specialist pro-

vider. French guidelines specify that embolization can be used for patients who are stable. In

our study, however, 31.1% of obstetricians used embolization in vignette 1, step 3, despite the

patient’s hypotension and active bleeding.

All four sets of guidelines specify that other members of the team must be called, in particu-

lar, senior staff members, with appropriate levels of expertise. However, in our study, only

52.9% obstetricians chose to alert an additional obstetrician in vignette 1 and only 29.4% in

vignette 2. In their French cohort study of women with PPH, Driessen et al. showed that a call

Table 1. Characteristics of obstetricians and maternity units.

Obstetricians n = 119

Age, years mean (SD) 44.7 (11)

median [interquartile range] 43 [33.5 ; 55]

Experience > 4 years n (%) 113 (95.0)

Gender : male n (%) 58 (48.7)

Maternity unit status n (%)

public university 34 (28.6)

other public 61 (51.3)

private 24 (20.1)

Number of births per year n (%)

< 1500 50 (42.0)

1500� b/y <3000 32 (26.9)

� 3000 37 (31.1)

https://doi.org/10.1371/journal.pone.0209074.t001
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for additional assistance from a senior obstetrician occurring more than 10 minutes after the

PPH diagnosis was independently associated with severity (adjusted OR 1.61, 95% CI 1.23–

2.12) [35]. Another factor independently associated with PPH severity was oxytocin adminis-

tration more than 10 minutes after PPH diagnosis (adjusted OR 1.38, 95% CI 1.03–1.85). Our

study showed that obstetricians would delay administration of this hormone; 82.3% would not

administer it until more than 15 minutes after diagnosis in vignette 1. Our results from obste-

tricians are similar to those we obtained from midwives with the same clinical vignettes [31].

Specifically, we also observed a delay in the administration of uterotonic treatment: 35% and

55% of midwives would not administer oxytocin until after step 1 (the first 15 minutes after

diagnosis) in vignette 1 and vignette 2 respectively, 33% and 60% would not administer prosta-

glandin in the first 30 minutes in vignette 1 and vignette 2 respectively. These delays were also

more pronounced for vignette 2.

Observational studies confirm these findings from clinical vignettes of delay in treatment

and inadequate management of PPH. Variations described in observational studies are likely

related to the diversity of situations encountered. We demonstrated that the variations were

related to the situation encountered but also to the obstetrician individually. We chose two

very different situations (vignette 1 and vignette 2) to verify that variations in practices

between obstetricians dealing with the same situation exist, regardless of that situation. We

found that management was more aggressive for vignette 1 (typical immediate severe PPH)

than for vignette 2 (gradual severe PPH) and that the delay in step 3 was greater in vignette 2

although the total blood loss was similar (1.2 L). The specific clinical situation involved may

thus partly explain variations in practices. Respondents probably underestimated the severity

of vignette 2. Gradual PPH with a constant trickle of blood is more complex to diagnose and

manage; it may also generate less stress. The apparently milder severity of PPH may partly

explain a portion of the delay in action. Some of these variations are thus related to the clinical

situation encountered.

Strengths and limitations of the study

The similarity of our results to those of previous studies based on other methods [19,35] shows

that clinical vignettes are a simple, inexpensive tool producing results at least as valid as more

complicated methods for evaluating the quality of care and variations in practice. This method

enabled us to describe important variations at the individual level, both between obstetricians

and for two different situations managed by the same obstetrician. Few previous studies have

shown variations in PPH management at the individual level [31].

This study has also some limitations. Professionals respond to case-vignettes theoretically,

developing plans and intentions, but these are not actual practice. A vignette cannot instill the

urgency or engender the stress induced by a real woman with a real PPH. Nor can it adequately

translate the necessary multidisciplinary approach. This theoretical approach, based on reflec-

tion rather than action, is at greater risk of social desirability bias and may thus result in over-

estimates of guideline adherence and appropriate management. Similarly, evaluating practices

by multiple-choice rather than open-ended questions also tends to overestimate participant

performance [36]. Moreover, the available facilities at the unit where the obstetricians cur-

rently work may have influenced responses. However, the lack of details on resources available

at responders’ hospitals means it is difficult to ascertain whether responses for some treatments

relate to theoretical practice in general, or to the constraints of local resources. Nonetheless,

Fig 1. PPH management for vignette 1 (a) and vignette 2 (b). This figure summarizes the actions selected by obstetricians at each step for

vignette 1 and vignette 2.

https://doi.org/10.1371/journal.pone.0209074.g001
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Table 2. Agreement about management actions and their timing between vignette 1 and vignette 2.

Vignette 1 Vignette 2 Kappa coefficient

n = 119 n = 119 agreement V1-V2

n (%) n (%)

Alert additional obstetrician 0.33 [0.22 ; 0.45]

step 1 33 (27.7) 9 (7.6) fair agreement

step 2 13 (10.9) 5 (4.2)

step 3 17 (14.3) 21 (17.6)

Alert anesthetist 0.14 [0.05 ; 0.23]

step 1 100 (84.0) 49 (41.2) slight agreement

step 2 17 (14.3) 30 (25.2)

step 3 1 (0.8) 26 (21.8)

Manual uterine examination 0.04 [-0.10 ; 0.18]

step 1 115 (96.6) 98 (82.3) slight agreement

step 2 3 (2.5) 13 (10.9)

step 3 0 4 (3.4)

Cervical examination 0.13 [-0.06 ; 0.32]

step 1 105 (88.2) 98 (82.3) slight agreement

step 2 12 (10.1) 14 (11.8)

step 3 1 (0.8) 2 (1.7)

Uterine massage 0.12 [0.01 ; 0.24]

step 1 90 (75.6) 56 (47.1) slight agreement

step 2 22 (18.5) 29 (24.4)

step 3 0 5 (4.2)

Oxytocin 0.27 [0.10 ; 0.44]

step 1 21 (17.7) 20 (16.8) fair agreement

step 2 95 (79.8) 93 (78.1)

step 3 3 (2.5) 6 (5.1)

Prostaglandin 0.09 [-0.02 ; 0.20]

step 1 23 (19.3) 11 (9.2) slight agreement

step 2 89 (74.8) 63 (52.9)

step 3 6 (5.0) 30 (25.2)

Intrauterine tamponade 0.42 [0.29 ; 0.55]

step 1 4 (3.4) 1 (0.8) moderate agreement

step 2 26 (21.8) 15 (12.6)

step 3 34 (28.6) 34 (28.6)

Selective arterial embolization 0.21 [0.05 ; 0.36]

step 1 0 1 (0.8) fair agreement

step 2 7 (5.9) 2 (1.7)

step 3 37 (31.1) 46 (38.7)

Vascular ligation 0.11 [-0.06 ; 0.28]

step 1 0 0 slight agreement

step 2 4 (3.4) 0

step 3 22 (18.5) 9 (7.6)

Uterine compressive suture 0.03 [-0.06 ; 0.12]

step 1 0 0 slight agreement

step 2 4 (3.4) 0

step 3 12 (10.1) 2 (1.7)

Hysterectomy 0 [-2 10−7 ; 2 107]

(Continued)
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second-line therapy choices varied widely, and management was often delayed. Selection bias

occurred in the selection and inclusion of maternity units and obstetricians and was aggra-

vated by the low response rate. Public maternity units and senior obstetricians (>4 years of

experience) were over-represented. This bias may limit the generalization of our results. The

limited number of obstetricians per maternity unit (2 obstetricians per maternity on average,

only one maternity with 5 obstetricians) did not allow us to calculate a center effect. Lastly, the

obstetricians who agreed to participate were probably those who most interested in the topic

and in improving the quality of their practice. They were thus more likely to be able to respond

correctly to this theoretical exercise, although their results in real life might not necessarily be

any better.

Conclusion

Case vignettes demonstrated variations in PPH management between obstetricians and in dif-

ferent situations of PPH; they also demonstrated inadequate management. Research is

required to develop and then evaluate methods to improve the dissemination of guidelines for

better adherence and more effective practices. Protocols or procedures are necessary in all

maternity units to reduce the variations in practices that may explain part of the delay in man-

agement that results in PPH-related maternal mortality and morbidity.
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sored the study (PHRC-AOR13212).

We acknowledge the assistance provided by I. Pane for web site development.

Author Contributions

Conceptualization: Anne Rousseau, Patrick Rozenberg, Philippe Ravaud.

Funding acquisition: Anne Rousseau.

Table 2. (Continued)

Vignette 1 Vignette 2 Kappa coefficient

n = 119 n = 119 agreement V1-V2

n (%) n (%)

step 1 0 0 slight agreement

step 2 1 (0.8) 0

step 3 4 (3.4) 0

https://doi.org/10.1371/journal.pone.0209074.t002

Variation in severe postpartum hemorrhage management

PLOS ONE | https://doi.org/10.1371/journal.pone.0209074 December 13, 2018 9 / 11

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0209074.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0209074.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0209074.s003
https://doi.org/10.1371/journal.pone.0209074.t002
https://doi.org/10.1371/journal.pone.0209074


Methodology: Anne Rousseau, Patrick Rozenberg, Elodie Perrodeau, Philippe Ravaud.

Supervision: Patrick Rozenberg, Philippe Ravaud.

Validation: Patrick Rozenberg, Philippe Ravaud.

Writing – original draft: Anne Rousseau.

Writing – review & editing: Patrick Rozenberg, Elodie Perrodeau, Philippe Ravaud.

References
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agement of the third stage of labour: prevention and treatment of postpartum hemorrhage. J Obstet

Gynaecol Can. 2009. Oct; 31(10):980–93. https://doi.org/10.1016/S1701-2163(16)34329-8 PMID:

19941729

9. Revert M, Cottenet J, Raynal P, Cibot E, Quantin C, Rozenberg P. Intrauterine balloon tamponade for

management of severe postpartum haemorrhage in a perinatal network: a prospective cohort study.

BJOG Int J Obstet Gynaecol. 2017 Jul; 124(8):1255–62.

10. Laas E, Bui C, Popowski T, Mbaku OM, Rozenberg P. Trends in the rate of invasive procedures after

the addition of the intrauterine tamponade test to a protocol for management of severe postpartum hem-

orrhage. Am J Obstet Gynecol. 2012 Oct; 207(4):281.e1–7.

11. Doumouchtsis SK, Papageorghiou AT, Arulkumaran S. Systematic review of conservative manage-

ment of postpartum hemorrhage: what to do when medical treatment fails. Obstet Gynecol Surv. 2007

Aug; 62(8):540–7. https://doi.org/10.1097/01.ogx.0000271137.81361.93 PMID: 17634155

12. Lee HY, Shin JH, Kim J, Yoon HK, Ko GY, Won HS et al. Primary postpartum hemorrhage: outcome of

pelvic arterial embolization in 251 patients at a single institution. Radiology. 2012 Sep; 264(3):903–9.

https://doi.org/10.1148/radiol.12111383 PMID: 22829685

13. Sentilhes L, Gromez A, Clavier E, Resch B, Verspyck E, Marpeau L. Predictors of failed pelvic arterial

embolization for severe postpartum hemorrhage. Obstet Gynecol. 2009 May; 113(5):992–9. https://doi.

org/10.1097/AOG.0b013e3181a114f7 PMID: 19384113

14. Kim Y-J, Yoon CJ, Seong NJ, Kang SG, An SW, Kim YSet al. Failed pelvic arterial embolization for post-

partum hemorrhage: clinical outcomes and predictive factors. J Vasc Interv Radiol. 2013 May; 24

(5):703–9. https://doi.org/10.1016/j.jvir.2013.02.013 PMID: 23622042

15. Doumouchtsis SK, Nikolopoulos K, Talaulikar V, Krishna A, Arulkumaran S. Menstrual and fertility out-

comes following the surgical management of postpartum haemorrhage: a systematic review. BJOG Int

J Obstet Gynaecol. 2014 Mar; 121(4):382–8.

16. Sentilhes L, Trichot C, Resch B, Sergent F, Roman H, Marpeau L et al. Fertility and pregnancy out-

comes following uterine devascularization for severe postpartum haemorrhage. Hum Reprod Oxf Engl.

2008 May; 23(5):1087–92.

Variation in severe postpartum hemorrhage management

PLOS ONE | https://doi.org/10.1371/journal.pone.0209074 December 13, 2018 10 / 11

https://doi.org/10.1016/S2214-109X(14)70227-X
https://doi.org/10.1016/S2214-109X(14)70227-X
http://www.ncbi.nlm.nih.gov/pubmed/25103301
https://doi.org/10.1097/AOG.0000000000002351
http://www.ncbi.nlm.nih.gov/pubmed/28937571
https://doi.org/10.1016/j.ejogrb.2015.12.012
https://doi.org/10.1016/j.ejogrb.2015.12.012
http://www.ncbi.nlm.nih.gov/pubmed/26773243
https://doi.org/10.1016/S1701-2163(16)34329-8
http://www.ncbi.nlm.nih.gov/pubmed/19941729
https://doi.org/10.1097/01.ogx.0000271137.81361.93
http://www.ncbi.nlm.nih.gov/pubmed/17634155
https://doi.org/10.1148/radiol.12111383
http://www.ncbi.nlm.nih.gov/pubmed/22829685
https://doi.org/10.1097/AOG.0b013e3181a114f7
https://doi.org/10.1097/AOG.0b013e3181a114f7
http://www.ncbi.nlm.nih.gov/pubmed/19384113
https://doi.org/10.1016/j.jvir.2013.02.013
http://www.ncbi.nlm.nih.gov/pubmed/23622042
https://doi.org/10.1371/journal.pone.0209074


17. Poujade O, Grossetti A, Mougel L, Ceccaldi PF, Ducarme G, Luton D. Risk of synechiae following uter-

ine compression sutures in the management of major postpartum haemorrhage. BJOG Int J Obstet

Gynaecol. 2011 Mar; 118(4):433–9.

18. Kayem G, Kurinczuk JJ, Alfirevic Z, Spark P, Brocklehurst P, Knight M. Specific second-line therapies

for postpartum haemorrhage: a national cohort study. BJOG Int J Obstet Gynaecol. 2011 Jun; 118

(7):856–64.

19. Winter C, Macfarlane A, Deneux-Tharaux C, Zhang WH, Alexander S, Brocklehurst P et al. Variations

in policies for management of the third stage of labour and the immediate management of postpartum

haemorrhage in Europe. BJOG Int J Obstet Gynaecol. 2007 Jul; 114(7):845–54.

20. Audureau E, Deneux-Tharaux C, Lefèvre P, Brucato S, Morello R, Dreyfus M et al. Practices for preven-

tion, diagnosis and management of postpartum haemorrhage: impact of a regional multifaceted inter-

vention. BJOG Int J Obstet Gynaecol. 2009 Sep; 116(10):1325–33.

21. Saucedo M, Deneux-Tharaux C, Bouvier-Colle M-H, French National Experts Committee on Maternal

Mortality. Ten years of confidential inquiries into maternal deaths in France, 1998–2007. Obstet Gyne-

col. 2013 Oct; 122(4):752–60. https://doi.org/10.1097/AOG.0b013e31829fc38c PMID: 24084531

22. Geller SE, Koch AR, Martin NJ, Rosenberg D, Bigger HR, Illinois Department of Public Health Maternal

Mortality Review Committee Working Group. Assessing preventability of maternal mortality in Illinois:

2002–2012. Am J Obstet Gynecol. 2014 Dec; 211(6):698.e1–11.

23. Morau E, Ducloy JC, Le Roux S, Weber P. [Maternal deaths due to haemorrhage: Results from the

French confidential enquiry into maternal deaths, 2010–2012]. Gynecol Obstet Fertil Senol. 2017 Nov

9;

24. Bonnet M-P, Basso O, Bouvier-Colle M-H, Dupont C, Rudigoz RC, Fuhrer R et al. Postpartum haemor-

rhage in Canada and France: a population-based comparison. PloS One. 2013; 8(6):e66882. https://

doi.org/10.1371/journal.pone.0066882 PMID: 23826165

25. Kayem G, Dupont C, Bouvier-Colle MH, Rudigoz RC, Deneux-Tharaux C. Invasive therapies for pri-

mary postpartum haemorrhage: a population-based study in France. BJOG Int J Obstet Gynaecol.

2015 Jun 26;

26. Zwart JJ, Dijk PD, van Roosmalen J. Peripartum hysterectomy and arterial embolization for major

obstetric hemorrhage: a 2-year nationwide cohort study in the Netherlands. Am J Obstet Gynecol. 2010

Feb; 202(2):150.e1–7.

27. Peabody JW, Luck J, Glassman P, Dresselhaus TR, Lee M. Comparison of vignettes, standardized

patients, and chart abstraction: a prospective validation study of 3 methods for measuring quality.

JAMA J Am Med Assoc. 2000 Apr 5; 283(13):1715–22.

28. Peabody JW, Luck J, Glassman P, Jain S, Hansen J, Spell M et al. Measuring the quality of physician

practice by using clinical vignettes: a prospective validation study. Ann Intern Med. 2004 Nov 16; 141

(10):771–80. PMID: 15545677

29. Bachmann LM, Mühleisen A, Bock A, ter Riet G, Held U, Kessels AGH. Vignette studies of medical

choice and judgement to study caregivers’ medical decision behaviour: systematic review. BMC Med

Res Methodol. 2008; 8:50. https://doi.org/10.1186/1471-2288-8-50 PMID: 18664302

30. Rousseau A, Rozenberg P, Ravaud P. Assessing Complex Emergency Management with Clinical

Case-Vignettes: A Validation Study. PloS One. 2015; 10(9):e0138663. https://doi.org/10.1371/journal.

pone.0138663 PMID: 26383261

31. Rousseau A, Rozenberg P, Perrodeau E, Deneux-Tharaux C, Ravaud P. Variations in Postpartum

Hemorrhage Management among Midwives: A National Vignette-Based Study. PloS One. 2016; 11(4):

e0152863. https://doi.org/10.1371/journal.pone.0152863 PMID: 27043439

32. Bose P, Regan F, Paterson-Brown S. Improving the accuracy of estimated blood loss at obstetric haem-

orrhage using clinical reconstructions. BJOG Int J Obstet Gynaecol. 2006 Aug; 113(8):919–24.

33. Edwards PJ, Roberts I, Clarke MJ, Diguiseppi C, Wentz R, Kwan Iet al. Methods to increase response

to postal and electronic questionnaires. Cochrane Database Syst Rev. 2009;(3):MR000008. https://doi.

org/10.1002/14651858.MR000008.pub4 PMID: 19588449

34. Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics. 1977

Mar; 33(1):159–74. PMID: 843571

35. Driessen M, Bouvier-Colle M-H, Dupont C, Khoshnood B, Rudigoz RC, Deneux-Tharaux C et al. Post-

partum hemorrhage resulting from uterine atony after vaginal delivery: factors associated with severity.

Obstet Gynecol. 2011 Jan; 117(1):21–31. https://doi.org/10.1097/AOG.0b013e318202c845 PMID:

21173641
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