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Abstract

Objective: To identify current treatment strategies for postpartum hemorrhage used by obstetri-
cians (OB/GYNs) and hematologists (HEMs). Study Design: We conducted a survey of OB/GYNs (n =
220) and HEMs (n = 30) to describe the characteristics of current treatment strategies for post-
partum hemorrhage. Surveys were administered via a structured questionnaire on a secure in-
ternet website from 5 - 12 October 2009. Results: The majority of OB/GYN and HEM respondents
were practicing in a community hospital environment (77%). Of the OB/GYNs, the majority prac-
ticed at hospitals with over 2000 deliveries per year (77%). A majority (58%) of OB/GYNs were
affiliated with hospitals that lacked a massive transfusion protocol to treat severe postpartum
hemorrhage. Subsequent to uterine massage and additional oxytocin, the majority of OB/GYNs
(73%), preferred the administration of Methergine® as the next level of intervention for postpar-
tum hemorrhage. There was considerable variability in response to specific treatment strategies
for several hypothetical case scenarios; however, the large majority of OB/GYNs favored obstetri-
cal procedures over interventional radiology or administration of rFVIla. A large majority (77%)
of physicians who are familiar with rRVIIa as treatment for postpartum hemorrhage reported be-
ing very satisfied with the agent for this indication. Conclusions: An established, systematic treat-
ment strategy among OB/GYNs emerged only in the case of mild postpartum hemorrhage.
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1. Introduction

Acute postpartum hemorrhage is the leading cause of global maternal mortality, and a principal contributor to
maternal morbidity [1]. The World Health Organization estimates that 530,000 women die each year from preg-
nancy-related causes [2]; approximately 25% of these maternal deaths are due to severe bleeding [3]. In the
spectrum of obstetrical emergencies, massive obstetrical hemorrhage and shoulder dystocia are two of the most
anxiety provoking situations encountered by obstetrical care providers. While recommendations for the man-
agement of shoulder dystocia have not changed greatly in recent years, the effective management of massive ob-
stetrical hemorrhage has evolved to include a variety of medical and surgical strategies as well as standardized
institutional approaches shown to improve outcomes [4]. Whereas the management of shoulder dystocia can be
successfully managed by an algorithmic approach, massive obstetrical hemorrhage requires individualized man-
agement of each patient to decrease maternal morbidity and mortality.

Proper preparation and resources to manage maternal hemorrhage in a timely manner can be lifesaving [5].
Typical medical management of postpartum hemorrhage may include use of uterotonic agents; non-surgical ma-
neuvers such as uterine packing, balloon catheter, or embolization procedures [6]; fertility-preserving surgical
procedures such as artery ligation, or B-Lynch suture; or if these procedures fail, puerperal hysterectomy. The
ability of an obstetrical provider to effectively manage patients with postpartum hemorrhage is largely depen-
dent on the individual’s residency training, personal experience and familiarity with the recommendations and
controversies in the most current literature. For example, there is longstanding debate on whether crystalloid or
colloid solutions are the best in the initial fluid resuscitation [7]-[9]. In addition, there is no consensus amongst
authorities as to what represents the appropriate hemoglobin threshold for transfusion [10] or how rapidly and in
what form to transfuse blood products [11] [12]. Recently, the use of rFVIla has been reported in the manage-
ment of life-threatening postpartum hemorrhage [13]-[19], although it is only currently FDA-approved for epi-
sodes of severe hemorrhage or perioperative management of bleeding in patients with congenital factor VII de-
ficiency and hemophilia A or B with inhibitors [20]. As a result, there is a wide variety of management practices
for postpartum hemorrhage amongst obstetrical providers in the United States. Massive transfusion protocols
exist in some institutions with accredited trauma centers [21]. However, the most common scenario involves the
obstetric provider, managing a case of postpartum hemorrhage based his or her own practice habits on perhaps
the assistance of Maternal Fetal Medicine or Hematology consultant.

There is a dearth of literature investigating the management of postpartum hemorrhage, particularly address-
ing national trends. Given that postpartum hemorrhage is an increasing problem in obstetrical practice and that
there are very few studies attempting to clarify its optimal management, we conducted a survey of OB/GYNs
and a smaller number of HEMs to identify current treatment strategies for postpartum hemorrhage. In addition to
obstetrical strategies, we were interested in the current use of non-obstetrical strategies including rFVIla for
postpartum hemorrhage, and how these practices varied between OB/GYNs and HEMs, and by practice charac-
teristics (e.g., obstetrical patient volume, medical specialty, years in practice, etc.) and basic demographics (e.g.,
age and gender).

2. Materials and Methods

The study was conducted after the Yale University Institutional Review Board (IRB) granted an exemption to
the IRB review process. A comprehensive electronic database review was performed, using PUBMED and
MEDLINE to search for studies published from 1975 to 2010, investigating national trends of postpartum he-
morrhage management. Examples of MeSH terms used for this literature search included postpartum hemorr-
hage, pregnancy and health care surveys. A total of nine references that addressed the issue of postpartum he-
morrhage management in a survey format were identified. None of the identified references addressed the na-
tional trends of postpartum management in the United States and only one of the references dealt with current
evidence-based practice and recommendations [22]. Therefore, we conducted a survey developed by one of the
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authors (MJP) of a national sample of obstetricians (OB/GY Ns) to describe the current treatment strategies rela-
tive to postpartum hemorrhage. While the primary focus was on OB/GYNSs, we also included a smaller sample
of hematologists (HEMSs) because they are often consulted when bleeding issues arise. Funding for this survey
was provided by Novo Nordisk® (Bagsvaerd, Denmark).

A sample of OB/GYNs and HEMs was randomly drawn from a national database of these physicians main-
tained by the American Medical Association (AMA\). Participants were offered an honorarium to encourage their
participation. The surveys were administered by Psymed Inc. (Valley Forge, PA), via a semi-structured ques-
tionnaire on a secure internet website from 5 - 12 October 2009. (See Appendix 1 for survey questions). In order
to be eligible to participate in the survey, physicians had to indicate that they were in full-time practice, have
board certification in their primary specialty and be involved in or asked to consult on at least one case of post-
partum hemorrhage associated with a vaginal or cesarean delivery within the past two years. For OB/GYNs to
participate in this survey, they also had to have a practice which included at least 20% obstetrical patients, per-
sonally deliver at least some of their own patients, and manage or consult on at least one case of postpartum
hemorrhage per year.

A total of 1800 electronic physician surveys were distributed but an a priori target sample size of 200 OB/
GYNs was determined necessary to describe obstetrical practices in response to PPH; after that target was
reached, the survey site was closed to further participants. At that time, a total of 285 physicians had responded
to the electronic survey. Thirty-five of the physician surveys were incomplete or did not satisfy eligibility crite-
ria, resulting in a final sample in the analysis of 250 physicians, of whom 220 were OB/GYNs and 30 HEMs.

The survey gathered information on practice characteristics (e.g., obstetrical patient volume, medical specialty,
years in practice, etc.) and basic demographics (e.g., age, gender) of each respondent while also eliciting specific
postpartum hemorrhage management strategies employed. The questions pertaining to the management of post-
partum hemorrhage comprehensively addressed the areas of medical and surgical management as well as the
strategy for administration of blood products and the use of rFVIlla.

The survey was pre-tested by two physicians who have expertise in obstetrics and postpartum hemorrhage.
The questionnaire was then modified based on their feedback. Questions pertaining to the demographics and the
practice of the respondents were left open-ended to allow for a wide variety of descriptions. Open-ended res-
ponses were examined and then manually coded for key themes. Questions regarding the management of post-
partum hemorrhage were closed-ended with options pertaining to specific decisions or interventions the respon-
dent favored. The survey strategy was implemented to provide a more detailed representation of the respondents’
practice strategies. Descriptive statistics were tabulated and measures of association were calculated using y?2
analysis for categorical variables and the Student t test for continuous variables.

3. Results

As described in Table 1, this sample includes 220 OB/GYNs and 30 HEMs. There were 50 (20%) respondents
that had additional training certifications (Internal Medicine, Maternal Fetal Medicine and Oncology). The ma-
jority of respondents were practicing in a community hospital environment (n = 193, 77%). Of the OB/GYN res-
pondents, the majority practiced at hospitals that reported over 2000 deliveries per year (n = 170, 77%). Nearly
three-quarters (74%) of the physicians were male. The mean age of respondents was 47.7 (s.d. = 7.5), with a
range of 30 - 66 years of age.

A majority (58%) of OB/GYNs were affiliated with hospitals that lacked a massive transfusion protocol to
treat severe postpartum hemorrhage; 42% responded that their hospitals did have an established protocol (Fig-
ure 1). Public university hospitals were reportedly more likely to have an established protocol (67%) than pri-
vate university (49%) or community hospitals (35%). As the number of annual deliveries increased at an institu-
tion, so did the propensity to have an established massive transfusion protocol (Figure 1).

A small number of OB/GYNs (10%) report having no access to advanced interventions to treat postpartum
hemorrhage available to them at their institutions (Table 2). Overall, 71% of OB/GYNSs reported that they have
the expertise to perform B-Lynch suture or a similar compression technique. In regard to nonsurgical options
available to OB/GYNs, 65% had Interventional Radiology (IR) available to perform uterine artery embolization
and 61% reported the ability to insert a Bakri balloon for uterine tamponade (Table 2). Only 27% of OB/GYNs
reported the ability to administer rFVI1la.

As part of the eligibility criteria, physicians were required to report being involved with a minimum of one
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Table 1. Demographic characteristics of respondents to a national survey of postpartum hemorrhage management.

Number in Sample (n)

Proportion of Sample (%)

Total 250 100%
Medical specialty
OB/GYNs 220 88%
HEMs 30 12%
Additional medical certifications
Additional Certifications 50 20% Internal Medicine 12%
No Additional Certifications 200 80% Maternal Fetal Medicine 5%
Oncology 3%
Hospital affiliation
Private university medical center 41 16%
Public university medical center 15 6%
Community hospital 192 T7%
Other 2 1% Academic medical center n=1
Non-profit hospital/ _
university associated n=1
Obstetrical volume (OB/GYNSs only)
<2000 deliveries/year 50 23%
2000 - 5000 deliveries/year 117 53%
5000 - 10,000 deliveries/year 46 21%
>10,000 deliveries/year 7 3%
Gender
Male physicians 184 74%
Female physicians 66 26%
Age (u, s.d.) 477475
80%
70%
60%
50%
40%
30%
20%
10%
0%
Hospital Setting Hospital Deliveries/Year

Figure 1. Physicians reporting an established massive transfusion protocol to

treat severe hemorrhage (% physicians).
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Table 2. Interventions readily available at OB/GYNSs’ institutions (n = 220 OB/GY Ns).

Intervention* OB/GYN providers, n (%)
Expertise to perform B-Lynch 156 (71%)
Interventional radiology available to perform uterine artery embolization or balloon inflation procedure 143 (65%)
Placement of Bakri balloon 134 (61%)
Administration or rVIla 59 (27%)
No interventions available 22 (10%)

“Question not posed to HEM’s.

case of postpartum hemorrhage annually. OB/GYNs meeting this criterion were involved with a median of 12
total cases of postpartum hemorrhage annually, while HEMs reported being involved with about 5.5 cases an-
nually. Over the past three years, OB/GYNs reported a median of 6 cases and HEMSs a median of 7 cases of se-
vere PPH. There was a gradient in median number of total cases of PPH by hospital type with highest numbers
in private university hospitals and lowest in community hospitals. For severe cases, private university hospitals
had the highest number (median = 10) while public university and community hospitals had similar numbers
(median = 6) (Figure 2). Mean values tended to be positively skewed.

Less than half (45%) of patients that have a documented postpartum hemorrhage are currently reportedly re-
ceiving hematological evaluations; only 41% of OB/GYN PPH patients compared to 80% of HEM patients re-
ceive an evaluation. When evaluated, 20% of patients under care of OB/GYNs were found to have a bleeding
disorder, compared to 58% of patients evaluated by a hematologist (Figure 3).

Nearly all OB/GYNs had seen PPH due to uterine atony in the vaginal (97%) and cesarean delivery (96%)
settings (Table 3). In the vaginal delivery setting, the majority of OB/GYNSs reported seeing PPH secondary to
retained placenta (94%), retained blood clots (75%) and genital tract trauma (66%), but fewer reported these in
the setting of cesarean deliveries. Other settings in which OB/GY Ns had encountered PPH were placenta accreta,
increta or percreta; placenta previa; and pregnancy complications associated with coagulopathy, including pre-
eclampsia disorders, fetal death.

HEMs most frequently provided consultation on OB PPH patients when coagulation factors were involved:
complications related to coagulation disorders (67%); pregnancy complications associated with coagulopathy
(47%); or complications related to anticoagulation use (43%) (Figure 4). Despite being the most common situa-
tion in which OB/GYNs have encountered PPH, only 30% of HEMSs report being consulted about patients with
PPH secondary to uterine atony.

3.1. Current Treatment Practices

As part of the survey, physicians were presented with several progressively severe PPH case scenarios pertain-
ing to management strategies that ultimately required invasive interventional procedures and/or transfusion of
blood products, and were asked to report their “likely approach to treatment.” Some questions were posed with
the assumption that interventional radiology for embolization and rFVIla were both available in their hospital
setting. As scenarios progressed in severity, management strategies began to diverge with no clear majority res-
ponses predominating, unlike for mild PPH. Current treatment strategies are summarized in Table 4.

In the setting of mild PPH (Estimated Blood Loss (EBL) = 1 liter) secondary to uterine atony (Appendix 1, Q
#24), the vast majority of OB/GYNs (92%) identify uterine massage as the primary treatment strategy along
with continuing oxytocin and administering IV volume replacement. Subsequent to uterine massage and addi-
tional oxytocin, a large majority of OB/GYNs (73%), preferred the administration of Methergine® as the next
level of intervention for postpartum hemorrhage (EBL = 1 liter) (Table 4). Other uterotonic agents reportedly
used as “next steps” following uterine massage and oxytocin included the administration of misoprostol per rec-
tum (13%) and Hemabate® (11%).

In the event that uterotonic medications were unsuccessful and postpartum hemorrhage continued (EBL = 1.5
liters) (Appendix 1, Q #26), 62% of OB/GYNSs reported that their “next step” in intervention would be insertion
of a Bakri balloon into the uterine cavity, followed by consultation with Interventional Radiology for arterial
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Estimated Number of PPH Number of Severe PPH
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* In order to participate in this study, physicians were required to report involvement in @ minimum of one case of PPH annually.

Figure 2. Estimated total number of annual PPH cases and number of severe PPH cases over past three years.

Percent of Current PPH Patients Undergoing
Hematologic Evaluation for =YES, evaluated

a Bleeding Disorder uNO, not evaluated
Unsure

When evaluated, only 20% of OB/GYNs’
patients are found to have a bleeding
disorder, compared to 58% of HEMs’

patients. Von Willebrand disease is

reportedly most often uncovered (17%

of PPH patients tested).

Sample Segments Reporting

Last PPH Patient Received Baﬁle?gfng Digrderﬁur:ao:)p\:regnt
- = se = - Physicians reporting las pa
HenlagT[I;)Egtllicn Evg_luat:lon fora s o s
g Disorder 100% ozl aliEE I
/
OB/GYNs 41% /| 8%
HEMs 80%* /
/ 60%
Private University 56% / 0%
Public University 47% /
Community Hospital 43% [/ 20%
/
Male physicians 19% / 0%
Female physicans 35%* | / Privelz Univ  Public Univ  Community
*statistically significant / = Other (DIC) Platelet Disorder
Factor Disorder = Von Willebrands
= No bleeding disorder

Figure 3. Hematologic evaluations for PPH patients.

Complications related to a coagulation
disorder

Pregnancy complications

Complications due to anticoagulation use
Retained placenta

Uterine atony

Placenta previa

Uterine rupture

Retained blood clots

Placenta accreta, increta, or percreta

Genital tract trauma

Uterine inversion

0% 20% 40% 60% 80%

Figure 4. Settings in which HEMs have provided consultation on obstetrical PPH Patients (n = 30 HEMs only).
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Table 3. Settings in which OB/GYNs have encountered postpartum hemorrhage (% of OB/GY Ns reporting).

Setting Vaginal Cesarean
Uterine atony 97% 96%
Retained placenta 94% 29%
Retained blood clots 75% 36%
Genital tract trauma 66% 20%
Placenta accreta, increta or percreta 64% 81%
Placenta previa 38% 73%

Pregnancy complications associated with coagulopathy,
increasing preeclampsia disorders, fetal death

58% 60%

Table 4. Summary of hypothetical PPH case scenarios and reported OB/GYN treatment strategies.

Situation: PPH presentations progress in
severity and estimated blood loss (EBL)

Vaginal delivery; PPH secondary to

uterine atony; EBL =1 liter

Vaginal delivery; PPH secondary to
uterine atony; all uterotonics administered;

PPH persists; EBL=1.5 liters

Frequency/Variation

OB/GYNSs’ Treatment Strategy Among OB/GYNs

Question # and Salient Facets

Uterine massage; continue oxytocin;

iori 0,
give IV volume replacement Vast majority (96%) ~ Q #23

NEXT STEP: Administer - o
Methergine® 0.2 mg intramuscularly Large majority (73%) Q #24

Q #26

Bakri balloon available at 61%
of OB/GYNs’ institutions

Bakri balloon placement Majority (62%)
Other interventions 38%

As PPH presentations progress in severity, treatment strategies
begin to diverge and variations in OB/GYNs’ approaches to
management begin to emerge; clear majority responses are no

Vaginal delivery; PPH secondary to
uterine atony; all uterotonics administered;
PPH persists; EBL = 1.5 liters; Patient
desires future fertility

Vaginal delivery; PPH secondary to uterine
atony; massage, compression, and all
uterotonics administered; PPH persists;
EBL = 2 liters; hemodynamic instability

Vaginal delivery; PPH secondary to uterine
atony; massage, compression, and all
uterotonics administered; PPH persists;
EBL = 2 liters; hemodynamic instability;
Determination that blook product
replacement is necessary

Empirical Transfusion of Platelets

Vaginal delivery; PPH secondary to
uterine atony; massage, compression,
and all uterotonics administered;

EBL > 2 liters; evidence of significant
hemodynamic instability; patient
transfused (6 units PRBC, 4 units FFP,
1 unit platelets)

longer obvious. |

Q #27 Question posed with

Interventional radiology for 47% ion that i ional
embolization assumption that interventiona
EVIla 34% radiology for embolization and
Too risk 17% rFVIla are both available to
y OB/GYN

Bakri balloon placement 51% Q #28
Other interventions 43% Indication of trigger
Consultation with HEM 4% for hematology consult
Blood Product Replacement Q#29
Management Strategy: : :
4 Units PRBC: 1 Unit FFP 57% ggt/aé):?;\?;ﬁfer:ngs;;:
Other replacement ratios 43% P

Q #32

0,
il;?jregltenr}g?:g:ftelet count ggoﬁ) Huge variance in OB/GYNs’
0 responses

Q #33

Suggests that this may be the

trigger for potential use of
Hysterectomy 42% NovoSeven® in refractory PPH
Other surgical interventions 49% if OB/GYN is familiar with
rFVila 9% rFVila (NOTE: 44% and 43%

of OB/GYNs are unfamiliar or
only slightly familiar with
rFVila)
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embolization (15%), B-Lynch compression suture after laparotomy (11%), laparotomy for hysterectomy (4%)
and administration of rFV1la (2%) (Table 4).

For the same scenario with the patient expressing a desire for uterine preservation (Appendix 1, Q #27),
OB/GYNs were more varied in their responses with likely approaches including 47% IR for embolization, 34%
administration of rFVIlla, and 17% reporting that alternatives for preserving fertility were too risky and they
preferred laparotomy for bilateral hypogastric artery ligation (12%) or laparotomy to perform hysterectomy (5%)
(Table 4).

As PPH progressed with EBL=2 liters and hemodynamic instability (but no indication that the patient desired
future fertility) (Appendix 1, Q #28), about half (51%) of OB/GYNSs reported Bakri balloon placement as the
next treatment step, and 4% indicated they would consult a hematologist at that point (Table 4).

Once it had been determined that blood replacement was necessary, there was considerable variability in re-
ported blood product replacement management strategies (Table 4) with 57% preferring a ratio of 4 units PRBC:
1 unit FFP and the remaining 43% choosing other replacement ratios. There was also large variability in
OB/GYNSs’ responses to empirical transfusion of platelets in this setting: 36% reported that they transfuse only
after obtaining a platelet count and the remainder after 1, 2, 3 or 4 units FFP. Hematologists were also asked this
question; 50% responded that they would transfuse only after obtaining a platelet count.

Once PPH had progressed to EBL > 2 liters, with evidence of significant hemodynamic instability, and fol-
lowing patient transfusion (6 units PRBC, 4 units FFP, 1 unit platelets), OB/GYNs were quite varied in their ap-
proach to treatment (Figure 5). Forty-two percent of OB/GYNs reported their next treatment step would be hys-
terectomy, 49% were divided between other surgical interventions, and 9% reported rFVlla as their next step. In
contrast, 40% of HEMs reported rFVIla while only 27% reported hysterectomy as the next treatment step in this
scenario (Figure 5).

3.2. Additional Hypothetical Case Scenarios

Two additional hypothetical PPH patient scenarios were presented to both OB/GYNs and HEMs with modified
treatment choices. OB/GYNs were given choices of consulting HEMs and “other”; HEMs were not given these
choices. Obstetrical treatment procedures (B-Lynch, bilateral hypogastric artery ligation, hysterectomy) were
combined into one option for HEMs but presented individually to OB/GYNs. Options for both types of provid-
ers included administering rFV1la and performing uterine artery embolization by interventional radiology.

In the first of these case scenarios (appendix 1, Q #34 & #37), the patient was a 31 y/o G2 P1001 at 36 + 1
weeks who was presenting for elective repeat Cesarean delivery with a desire for future fertility. (Figure 6) She
had placenta previa with suspected placenta accreta. The OB placed balloon catheters to minimize blood loss at

50% I —
[ e 40%
| T

40% ||
L

30% + -~ 20%
\
|

20% -

| ey
10% + 11% A
|
| - 9%
0% ."-‘;--r_,_,

—
Interventional

/E

radiology for Administer e
uterine artery rFvila Perform bilateral ——— / OB/ GYNs
embdlization (NovoSeven®)* hypogastric perform —

artery ligation*  laparotomy for perform
B-Lynch suture* hysterectomy

* OB/GYN vs HEM - statistically significant

Figure 5. “Next step” intervention in setting of continued hemorrhage subsequent to massive

transfusion (n = 250).
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7 -773_0/707 o

20% 1

- / 0B/GYNs
0% /

Administrator rFVIla HEMs

Perform uterine

artery embolization Perform B—Lynch--un
via interventional suture or bilaterial
radiology hypogastric artery
ligation or
hysterectomy

mHEMs #=OB/GYNs

Figure 6. Hypothetical PPH Patient Case #1, Reported “Next Step” Intervention by OB/GYNs
and HEMs (n = 250).

delivery. The placenta was removed intact with difficulty after delivery of the fetus with EBL = 4 liters and evi-
dence of coagulopathy. The patient remained hemodynamically unstable despite blood replacement via a mas-
sive transfusion protocol. “Next step” interventions varied dramatically between OB/GYNs and HEMSs. Nearly
three-quarters (73%) of OB/GYNs would perform an obstetrical intervention (32% hysterectomy, 22% B-Lynch
suture, 15% bilateral artery ligation); only 13% would choose rFVIla and 10% IR embolization. In contrast,
nearly two-thirds (63%) of HEMs would choose rFVIla, 20% prefer IR embolization, and 17% would recom-
mend an obstetrical procedure as the next treatment step (Figure 6).

The next patient scenario (Appendix 1, Q #35 & #36) described a 35 y/o G5 P2113 at 29 weeks presenting
with severe preeclampsia and thrombocytopenia, platelet count 105,000, and mildly elevated liver function tests
(Figure 7). Antenatal corticosteroids were administered to enhance fetal lung maturation but severe hyperten-
sion developed at 23 hours into the hospitalization. The patient was induced and a successful vaginal delivery
was achieved. Profound uterine atony required discontinuation of magnesium sulfate given for seizure prophy-
laxis. Despite uterine massage and appropriate uterotonics, massive PPH with EBL = 3 liters and hemodynamic
instability (partially corrected with blood product replacement) ensued. A majority of OB/GYNs (53%) would
perform an obstetrical procedure as the next treatment step (28% hysterectomy, 18% B-Lynch suture, 7% bila-
teral artery ligation), 16% would administer rFVIla, and 21% would perform IR embolization. HEMs, in con-
trast, preferred administering rFVIla (44%), followed by IR embolization (33%) and obstetrical procedures
(23%) (Figure 7).

3.3. Experience with and Knowledge of rFVIla

Several questions on the survey assessed physicians’ level of experience with rFVIla. A large majority of
OB/GYNs (87%) report that they have little or no familiarity with rFVI1la (Table 5). Comparatively, only 20% of
HEMs lack familiarity with rFVIla (Table 5). In addition, 83% of OB/GY Ns report that they are unfamiliar with
the initial dose of rFVIla (Figure 8). Those with high familiarity with rFV1la were younger (« = 41.6 + 5.4 years)
than those with medium (48.0 + 8.8) or low (48.2 + 7.2) familiarity (p < 0.05, data not shown). Notably, 23% of
HEMs and 26% of OB/GYNs who reported a dose of rFVIla prefer an initial dose of 40mcgs/kg. Satisfaction
and perceived efficacy of rFVIla for PPH is highly dependent on familiarity with the treatment (Table 6). A
large majority (77%) of physicians who are most familiar with rRVIla as treatment for postpartum hemorrhage
reported being very or extremely satisfied with the agent for this indication (Table 6). However, a large majority
of OB/GYNs (67%), and notably more than a quarter of HEMs (27%), are unable to assess rFVIla’s efficacy in
the PPH setting due to limited experience or unfamiliarity. Most hematologists (93%) report being the entity
who typically orders rFVI1la in the PPH setting in their hospitals (Figure 9). OB/GYNs expressed much more
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/ OB/GYNs
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Administrator rFVIIa T
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Figure 7. Hypothetical PPH patient case #2, reported “next step” intervention by OB/GY Ns and
HEMs.

Table 5. Experience with rFVIIa for treating PPH among OB/GYNs and HEMs.

Familiarity with rFVIla Satisfaction with rFVIla for PPH Efficacy of rFVIla for treating PPH
OB/GYNs HEMs OB/GYNs HEMs OB/GYNs HEMs

(n=220) % (n=30) % (n=220) % (n=30)% (n=220) % (n=30)%
Extremely 0.5 10.0 0.0 3.3 0.9 6.7
Very 14 333 7.7 36.7 13.6 46.7
Moderately 114 36.7 6.8 33.3 14.1 20.0
Slightly 43.2 13.3 2.7 3.3 41 0.0
Not at all 43.6 6.7 0.0 0.0 0.0 0.0
Can’t say n/a n/a 82.7 23.3 67.3 26.7

Note: significant (p < 0.05) differences between OB/GYNs and HEM s for each of these three questions.

uncertainty about who typically orders rFVIIA: only 21% report hematologist, 17% the managing OB, 26%
didn’t know and 23% reported that the drug was not available at their hospital (Figure 9). Nearly half of the
OB/GYNs (45%) expect that their use of rFVIla will increase in the next three years. Mean age is significantly
lower for OB/GYNs who had high familiarity with rFVIla (41.6 years) compared to those with medium (48.0)
or low (48.2) familiarity (Table 6).

4. Discussion

The survey provides a contemporary view of national management trends for postpartum hemorrhage. The sur-
vey was restricted to board certified obstetrician-gynecologists and hematologists, which ensured that physicians
completing the survey have had significant experience following their residency training. Evidence-based prac-
tice guidelines have been published regarding the management of the third stage of labor, [23] and the survey
addressed this aspect of delivery management. Despite this, half of OB/GYNs vary in their approach to delivery
of the placenta following a routine vaginal delivery.

Not surprisingly, initial management strategies for mild postpartum hemorrhage due to atony were consistent
among obstetricians. Initial management consisted of uterine massage, continuation of oxytocin, and administra-
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Table 6. Reported satisfaction with and efficacy of rFVIla for PPH by familiarity with rFVIla.

Satisfaction with rFVIla for PPH Efficacy of rFVIla for PPH

High familiarity =~ Moderate familiarity — Low familiarity

High familiarity Moderate familiarity Low familiarity

% % % % % %
Extremely 5.9 0 0 11.8 28 0.5
Very 70.6 27.8 3 64.7 389 9.6
Moderately 17.6 36.1 4.6 17.6 41.7 9.6
Slightly 0 5.6 25 0 2.8 41
Not at all 0 0 0 0 0 0
Can’t say 5.9 30.6 89.8 5.9 13.9 76.1
Note: significant (p < 0.05) differences between OB/GYNs and HEMs for each of these two questions by rFVIla familiarity.
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tion 1Vvolume replacement, followed by methylergonovine. When these measures fail to control hemorrhage
and blood loss increases to 1.5 or 2 liters, there is less consistency with management strategies, but about half of
OB/GYNs would proceed with the Bakri balloon. B-Lynch compression sutures and IR embolization procedures
are the most common next steps. With blood loss of >2 liters accompanied by significant hemodynamic instabil-
ity and after transfusion of blood products, surgical options predominate (hysterectomy, 42%). Only a small mi-
nority of OB/GYNs reported using rFVI1la in the setting (9%); however, those who do use rFVIla have a favora-
ble view of it. When fertility preservation is requested by the patient, use of rFVIla and embolization procedures
(assuming available) would reportedly increase.

In the setting of massive postpartum hemorrhage in association with placental abnormalities (previa, accreta),
there is even greater variability in terms of management by OB/GY Ns after uterotonic agent administration and
the institution of a massive transfusion protocol. When the scenario of postpartum hemorrhage involved severe
preterm preeclampsia, management with hysterectomy, embolization, and B-Lynch procedures still predominate,
but rFVIla usage increases to 16%. Few OB/GYNs have the full complement of interventions available to them,
and this restriction presumably influences local management practices. When HEMs are posed with the same
massive PPH scenarios, their next treatment step was predominately administration of rFVIla. This stark differ-
ence in treatment strategy may reflect differences in familiarity with rFVIla.

A strength of this survey is that we selected a random sample of 1800 physicians from a national database
maintained by the American Medical Association to help ensure representativeness. However, a potential limita-
tion of the study is that the results may not be representative of the entire national population of obstetrician gy-
necologists and hematologists. Despite the apparently low response rate (16%: 285 of 1800), the survey was de-
signed to be closed after 200 eligible surveys were completed. It is possible, however, that those who completed
the surveys were not representative of the 1800 randomly selected. Nonetheless, the survey provides insight into
the current treatment practices for postpartum hemorrhage in the US.

A potentially important, relatively new non-invasive treatment option for postpartum hemorrhage is rFVIla.
Our survey found that over three-quarters of physicians who are most familiar with rFVIla are very satisfied
with its effectiveness in the PPH setting, suggesting the potential importance of increasing knowledge of and
experience with rFVIla. However, we also found that a large majority (87%) of OB/GYNs have little or no fa-
miliarity with rFV1la, compared to only a fifth of HEMs. One obvious barrier to use of rFVI1la is that a quarter
of the OB/GYNs did not even know who is responsible for ordering rFVI1la in their hospitals. In addition, the
majority of OB/GYNs are unfamiliar with the initial dose of rFVIla. Notably, nearly a quarter of both HEMs and
OB/GYNs who reported a dose of rFVIla responded that they preferred an initial dose of 40 mcgs/kg, a dose
that may be suboptimal in the setting of postpartum hemorrhage (and thus may affect perceptions of efficacy)
[13] [14] [18] [24]. Despite these limitations, nearly half of the OB/GY Ns expect that their use of rFV1la to treat
PPH will increase in the next three years.

Our survey demonstrates that conventional blood product replacement continues to dominate clinical practice.
A ratio of 4 units packed red blood cells to 1 unit of fresh frozen plasma is practiced by the majority of respon-
dents, but the other nearly half of respondents used other ratios. Just over a third of OB/GY N respondents would
transfuse platelets only after a platelet count is obtained, compared to 50% for HEMs. On a related note, less
than half of OB/GYNSs’ postpartum hemorrhage patients receive a hematological evaluation, while a large ma-
jority of HEMSs’ patients receive an evaluation.

The findings from this survey demonstrate the need for better guidelines to manage postpartum hemorrhage,
particularly in common clinical scenarios facing obstetrician-gynecologists. Evidence-based practice guidelines
regarding management of the third stage of labor should be emphasized. However, despite the significance of
postpartum hemorrhage to maternal health, there is a lack of adequate clinical trial data to guide physicians in
managing their patients [25]. The first step in addressing postpartum hemorrhage is to accurately estimate the
severity. Estimates of blood loss in the clinical setting generally lack precision. Fuller has provided a helpful
classification [26]. There are essentially three categories of postpartum hemorrhage (mild, moderate and severe).
Acceptable blood loss would be described as no postpartum hemorrhage (American College of Surgeons (ACS)
class I; asymptomatic; Estimated Blood Loss (EBL) 750 ml, % EBL 10% - 15%; no treatment is needed). Mild
postpartum hemorrhage is described as: ACS class I1; signs & symptoms include tachycardia and hypotension;
EBL 750 - 1500 ml, % EBL 15% - 25%; treatment consists of volume replacement. Moderate postpartum he-
morrhage is described as: ACS class I11; signs & symptoms include Pulse 100 - 120, SBP 80 - 100, oliguria;
EBL 1500 - 2000 ml, % EBL 25% - 40%; treatment typically involves transfusion of blood products. Severe
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postpartum hemorrhage is described as: ACS class 1V; signs & symptoms include Pulse 120 - 140, SBP < 80,
anuria; EBL > 2000 ml, % EBL > 40%,; treatment involves transfusion and activation of a massive transfusion
protocol.

Less than half of participating OB/GYNs are affiliated with hospitals that have a massive transfusion protocol
to treat severe PPH. Treatment guidelines, therefore, are likely to be largely unstructured and individualized.
This may account for the large practice variations by respondents of this survey. Because the majority of women
who develop postpartum hemorrhage have no identified risk factors, active management of the third stage of la-
bor has been advocated to ameliorate preventable hemorrhage. Expectant management of the third stage has
been associated with a three times higher rate of postpartum hemorrhage when compared to active management
[27]. Currently, there is a preponderance of evidence demonstrating that the active management of the third
stage of labor (uterine massage, controlled traction of the umbilical cord and use of medication to effect uterine
contractions) is effective in preventing the need for a higher level of care in actively managed patients [23].
However, postpartum hemorrhage is still a common scenario facing obstetrical providers which will require ac-
tive management of the patient to stem the hemorrhage. The obstetrical provider must rapidly consider the poss-
ible etiologies for postpartum hemorrhage, while also considering possible diagnostic tests and treatment, all of
which must occur simultaneously.

5. Conclusion

A well-considered transfusion protocol, created by a multidisciplinary group consisting of obstetrician gynecol-
ogists, obstetrical anesthesiologists, hematologists, and blood bank/laboratory medicine specialists, will offer lo-
cal options. A massive transfusion protocol should be available in each hospital and known to all relevant care pro-
viders. The creation of such a protocol is beyond the scope of this manuscript. It is important to remember that
undiagnosed bleeding disorders can be responsible for postpartum hemorrhage, and von Willebrand disease is
the most common bleeding entity discovered in this setting. A summary of available approaches to treat postpar-
tum hemorrhage has been published [28], but present guidelines can be improved by providing more specific al-
gorithms, including the array of presently available interventions. Thromboelastography provides point of care
monitoring to assess hemostasis in postpartum hemorrhage [29]. Promising interventions include tranexamic
acid and fibrinogen concentrate and both are being prospectively evaluated in clinical trials [30] [31].
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