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Prevention and Treatment of Postpartum Hemorrhage:
New Advances for Low-Resource Settings
Suellen Miller, CNM, PhD, Felicia Lester, MPH, MS, and Paul Hensleigh, MD, PhD

Postpartum hemorrhage due to uterine atony is the primary direct cause of maternal mortality globally.
Management strategies in developed countries involve crystalloid fluid replacement, blood transfusions, and
surgery. These definitive therapies are often not accessible in developing countries. Long transports from
home or primary health care facilities, a dearth of skilled providers, and lack of intravenous fluids and/or a
safe blood supply often create long delays in instituting appropriate treatment. We review the evidence for
active management of third-stage labor and for the use of specific uterotonics. New strategies to prevent and
manage postpartum hemorrhage in developing countries, such as community-based use of misoprostol,
oxytocin in the Uniject delivery system, the non-inflatable antishock garment to stabilize and resuscitate
hypovolemic shock, and the balloon condom catheter to treat intractable uterine bleeding are reviewed. New
directions for clinical and operations research are suggested. J Midwifery Womens Health 2004;49:283-292
© 2004 by the American College of Nurse-Midwives.
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ivio and Williams’ recent commentary in this Journal1

iscussed the controversy among US-based midwives
bout the International Confederation of Midwives (ICM)
nd the International Federation of Gynaecologists and
bstetricians (FIGO) Joint Statement: Management of the
hird Stage of Labor to Prevent Postpartum Haemorrhage.2

s the authors stated, it is difficult to comprehend how
ostpartum hemorrhage can be the primary direct cause of
aternal death, given the resources available to women
ho give birth in the United States. However, the situation

n a resource-rich setting like the United States is far
ifferent from the resources available in the developing
orld, where most maternal mortality occurs. The lack of

killed attendants at delivery who can provide even the
inimum of care, long transport times to facilities that can
anage uterine atony or severe lacerations of the genital

ract, and unattended obstructed labor leading to a ruptured
terus conspire to elevate postpartum hemorrhage to its
osition as the number one killer of women during child-
irth. These structural factors are exacerbated by the
revalence of anemia, which is estimated to affect half of
ll pregnant women in the world, with that figure rising to
4% in Papua New Guinea, 88% in India, and 86% in
anzania.3 Anemia is rarely detected or treated during
regnancy and often exacerbated by malarial and other
arasitic diseases.4 Although the vast majority of cases of
ostpartum hemorrhage have no identifiable risk factor,
oung age at marriage5,6 and low contraceptive use among
any women in the developing world result in high total

ddress correspondence to Suellen Miller, CNM, PhD, Women’s Global
ealth Imperative, University of California, San Francisco, Box 0886, San
prancisco, CA 94105-3444. E-mail: smiller@psg.ucsf.edu

ournal of Midwifery & Women’s Health • www.jmwh.org
2004 by the American College of Nurse-Midwives

ssued by Elsevier Inc.
ertility rates, which results in more grand multiparas
iving birth in low-resource countries compared with more
eveloped countries.7 Prevention of postpartum hemor-
hage in developing countries is a critical goal.

In this article we discuss the problem of postpartum
emorrhage in the developing world and describe some of
he newer technologies and strategies that are being devel-
ped for the management and treatment of postpartum
emorrhage in low-resource settings. We report on infor-
ation from recent international meetings, such as the
ellagio meeting on reduction of maternal mortality,8 the
003 FIGO XVII World Conference of Gynecologists and
bstetricians, and the JHPIEGO/United States Agency for

nternational Development-sponsored “Preventing Postpar-
um Hemorrhage: From Research to Practice” meeting in
angkok, Thailand, January 2004.

TIOLOGY OF POSTPARTUM HEMORRHAGE IN
EVELOPING COUNTRIES

large percentage of births in the developing world occur
t home without a skilled attendant present.9 For example,
0% of women in rural West Africa deliver at home
ithout skilled attendants10 and more than 60% of births in

ub-Saharan Africa and in South Asia occur without a
killed provider present.6 Approximately 14 million women
uffer from postpartum hemorrhage every year world-
ide.11 Without the presence of a skilled provider to

ecognize and treat the conditions leading to postpartum
emorrhage (uterine atony, uterine rupture, and/or genital
acerations) and to manage postpartum hemorrhage if it
ccurs, women rapidly experience shock and death, result-
ng in approximately 125,000 deaths per year due to

12
rimary postpartum hemorrhage. Primary or early post-
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artum hemorrhage occurs in the first 24 hours after
elivery, and uterine atony is the most common cause.13

acerations of the vagina and cervix are another common
ause of postpartum hemorrhage. In the United States, these
acerations occur more commonly with operative vaginal
eliveries. In the developing world, they tend to happen
hen unskilled operators perform unnecessary forceps
eliveries and when unskilled attendants allow or persuade
omen to push before the cervix is fully dilated. Toxemia

nd abruption of the placenta also contribute to postpartum
emorrhage through disseminated intravascular coagulopa-
hy, as does, more infrequently, chorioamnionitis. Given
he lack of access to facilities and providers, many women
ho are carrying an undetected retained dead fetus will

ikewise develop disseminated intravascular coagulation
DIC) with resultant uncontrollable hemorrhage. Inherited
isorders of coagulation, which might have been identified
n developed countries with the onset of menarche, often
re not discovered until the woman develops severe post-
artum hemorrhage in developing countries. Postoperative
leeding occurring during or after emergency or elective
bstetric surgery can lead to postpartum death or morbidity.
n addition to the etiologies of postpartum hemorrhage that
ccur in women with term pregnancies, there are also grave
isks to women from ruptured ectopic pregnancies and
ostabortion hemorrhage, whether from unsafe abortion or
rom undiagnosed and unmanaged spontaneous abortions.

REATMENTS FOR POSTPARTUM HEMORRHAGE IN
OW-RESOURCE SETTINGS

n more developed countries, management strategies in-
olve crystalloid fluid replacement, blood transfusions, and
urgery—definitive therapies best delivered in well-
quipped and staffed facilities. In many primary care
acilities there are no personnel trained to perform intrave-
ous (IV) placement, even if IV fluids are available. Blood
ransfusion ability may be limited to the biggest city
ospitals, and even there availability of safe blood is
imited. Even the simplest therapies, such as fundal mas-
age and intramuscular (IM) and/or IV oxytocin adminis-

uellen Miller, RN, CNM, MHA, PhD, is Director of Safe Motherhood
rograms, the Women’s Global Health Imperative, University of California,
an Francisco, Department of Obstetrics, Gynecology, and Reproductive
ciences, and Adjunct Assistant Professor, University of California, Berkeley,
chool of Public Health, Maternal and Child Health Program. Dr. Miller is
esearching postpartum hemorrhage prevention and treatment in Egypt,
igeria, Mexico, and Tibet.

elicia Lester is a student in the UCB/UCSF Joint Medical Program through
hich she received an MPH in Maternal and Child Health and an MS in
ealth and Medical Sciences. She is currently doing clinical rotations at
CSF and will receive her MD in 2005.

aul Hensleigh, MD, PhD, served on the faculty of the Stanford University
edical School, Department of Gynecology and Obstetrics from 1977 to

000. During this time he also was Chief of Obstetrics at the Santa Clara
alley Medical Center, San Jose, California. Since his early retirement he has
9orked in Pakistan, Macedonia, Albania, Mexico, Nigeria, and South Korea.

84
ration, are outside the training and skills of many birth
ttendants, if a birth attendant is present.

Health care providers involved in the Safe Motherhood
nitiative,9 ICM, FIGO, and other organizations devoted to
aking birth safer for women in all countries are looking to

ew strategies, techniques, technologies, and adaptations of
nderused technologies to reduce maternal mortality attrib-
table to postpartum hemorrhage. As reported recently in
he Lancet, there are several promising technologies for
reatment of postpartum hemorrhage that are relatively
imple, which can be used by personnel with limited skills
nd training and can be available in remote and/or rural
reas of less developed countries.8 These include 1) uni-
ersal use of active management of third-stage labor, 2)
xytocin in Uniject (BD Pharmaceutical Systems) as a way
f overcoming some of the barriers to oxytocin use in
ow-resource settings, 3) the use of oral and/or rectal
isoprostol for prevention and treatment of postpartum

emorrhage, 4) the non-inflatable antishock garment
NI-ASG) for stabilization and resuscitation of hypovole-
ic shock secondary to postpartum hemorrhage, and 4) the

ydrostatic condom balloon catheter to control intractable
ostpartum hemorrhage secondary to uterine atony.

CTIVE MANAGEMENT OF THE THIRD STAGE OF LABOR

xpectant (also known as conservative or physiologic)
anagement of labor involves waiting for signs of placental

eparation and allowing for spontaneous delivery of the
lacenta aided by gravity and/or nipple stimulation.14 Ac-
ive management of the third stage of labor was defined in
he recent ICM/FIGO joint statement2 as the administration
f uterotonic agents, controlled cord traction, and uterine
assage. Earlier definitions recommended an additional

omponent of early clamping and cutting of the cord
before pulsation stopped). The newer ICM/FIGO defini-
ion reflects the evidence15 that delayed cord clamping is
ctually beneficial, and early clamping and cutting of the
ord has been deleted from the official definition of active
anagement. As previously documented by Brucker,16

trong evidence exists that active management prevents
ostpartum hemorrhage compared with expectant manage-
ent. Studies have been conducted in low-resource settings

o test this evidence in the parts of the world where women
ie in large numbers from postpartum hemorrhage.
A retrospective study from Ghana compared active

ersus expectant management in a rural setting at Holy
amily Hospital in Berekum.17 They performed a chart
eview of 5,088 birth records from women who delivered
etween 1992 and 1995 when expectant management was
outine, compared with 3,840 records from women who
elivered from 1996 to 1998 after the introduction of active
anagement as the standard of care. The study found that

ostpartum hemorrhage (blood loss �500 mL) occurred
ess often in the actively managed group (odds ratio, 0.8;

5% confidence interval [CI], 0.7–0.9). This study yields a

Volume 49, No. 4, July/August 2004



n
w
p
a
r

s
t
r
c
d
d
a
i
c
i
m
m
d
t

m
r
w
p
i
a
c
n
a
p
a
0
t
w
m
b
n
w
p
t
r
w
m
l
s
�
r
g
9
p
e

l
e
m

c
u
s
t
o
r
i

m
t
p
S
t
B
m
l
r
r
i
l

U
H

T
h
c
w
e
a
t
t
i
a
p
s
g
u
r
s

m
r
T
d
l
i
6
g
n
(
p
w
(
n

J

umber needed to treat of 27, which means that 27 women
ould have to be actively managed to avoid one case of
ostpartum hemorrhage. They recommended active man-
gement as a strategy to reduce postpartum hemorrhage in
ural hospitals in developing countries.17

McCormick et al.18 published a systematic review of
tudies that assessed the efficacy of active management of
he third stage in low-resource settings. Active management
educed the incidence of postpartum hemorrhage, de-
reased the need for blood transfusion, reduced the inci-
ence of prolonged third stage of labor (�30 minutes), and
ecreased the need for additional uterotonic drugs. These
uthors found no difference between the groups in terms of
ncreased blood pressure or manual removal of the pla-
enta, and the incidence of retained placenta, uterine
nversion, or cord avulsion was not increased in the actively
anaged group. The study concluded that active manage-
ent of the third stage of labor should be expanded to

eveloping countries as an effective, inexpensive interven-
ion to prevent postpartum hemorrhage.

A 2003 Cochrane Review of active versus expectant
anagement of the third stage of labor19 included five

andomized controlled trials (RCTs) and found that for all
omen, including women deemed to be at low risk for
ostpartum hemorrhage, active management decreased the
ncidence of postpartum hemorrhage (both 500–1000 mL
nd �1000 mL), shortened the third stage of labor, de-
reased the amount of maternal blood loss, decreased the
eed for blood transfusion, and decreased the need for
dditional therapeutic uterotonic agents. The incidence of
ostpartum hemorrhage 500 mL or more was reduced in the
ctively managed group (relative risk [RR], 0.38; 95% CI,
.32–0.46). These figures translate to a number needed to
reat of approximately 12, which means that for every 12
omen who are actively managed rather than expectantly
anaged, one case of postpartum hemorrhage (defined as

lood loss �500 mL) will be averted, whereas the number
eeded to treat for averting blood loss greater than 1000 mL
ould be 57 (calculation of NNT: 1/ARR where ARR �
roportion of controls with postpartum hemorrhage minus
he proportion of treatment group with postpartum hemor-
hage: 1/[(428/3158) � (163/3126)] � 11. Women who
ere actively managed lost less blood with a weighted
ean blood loss of 79.33 mL (95% CI, �94.29 to �64.37)

ess than those who were expectantly managed. The third
tage was an estimated 9.77 minutes shorter (95% CI,
10.00 to �9.53) in actively managed women. In this

eview, actively managed women experienced nausea at a
reater rate than expectantly managed women (RR, 1.83;
5% CI, 1.51–2.23), as well as vomiting and high blood
ressure. The higher blood pressure was likely due to use of
rgometrine in some studies.

The implementation of active management of third-stage
abor remains controversial, despite the evidence of its
fficacy in randomized trials.1 The issue of active manage-

ent of third-stage labor is further clouded by the lack of t

ournal of Midwifery & Women’s Health • www.jmwh.org
onsensus on what the order of the actual steps are:
terotonic, plus controlled cord traction, plus fundal mas-
age,2 or uterotonic, plus early cord clamping, and con-
rolled cord traction?14 In addition, there is a variation of
pinion of which uterotonic is most appropriate for low-
esource centers and which route (parenteral, oral, or rectal)
s to be used.

Despite lack of clarity on exactly how active manage-
ent of third-stage labor should be performed, the ICM and

he FIGO, representing midwives and obstetric specialist
hysicians from around the world, released their Joint
tatement on the Management of the Third Stage of Labor

o Prevent Postpartum Hemorrhage in November 2003.2

ased on an extensive review of the literature, this docu-
ent recommends that active management of third-stage

abor be offered to all women, because 1) the presence of
isk factors cannot be used to predict postpartum hemor-
hage and 2) active management has proved to reduce the
ncidence of postpartum hemorrhage, the quantity of blood
oss, and the use of blood transfusions.19

TEROTONICS FOR PREVENTION OF POSTPARTUM
EMORRHAGE

he use of routine uterotonic agents to prevent postpartum
emorrhage can reduce maternal mortality by 40%.20 For
enturies, the uterotonic agent of choice has been oxytocin
ith or without supplemental ergot preparations such as

rgometrine or methergine; both oxytocin and methergine
re unstable at room temperature and thus require special
emperature and light storage conditions to remain effec-
ive.21 Moreover, such preparations must be administered
ntramuscularly. In many settings, lack of trained personnel
nd of refrigeration to store oxytocic agents undermines the
otential for implementing the active management of third-
tage labor.21 Misoprostol, an oral preparation of prosta-
landin (PGE1) analogue, is a prime candidate given its
terotonic properties; ease of use as an oral, vaginal, or
ectal preparation; relative low cost in some areas; and
tability at high temperature.22

Several RCTs have been conducted to examine whether
isoprostol is a suitable alternative to oxytocin in low-

esource settings for prevention of postpartum hemorrhage.
he World Health Organization (WHO) multicenter ran-
omized controlled trial is, to date, the definitive equiva-
ence study of oxytocin versus misoprostol.23 The trial
ncluded 18,520 women from nine countries and compared
00 mg of misoprostol given orally with 10 IU of oxytocin
iven intramuscularly or intravenously. Misoprostol was
ot as effective at preventing postpartum hemorrhage
�1000 mL of blood) as was oxytocin.21 The incidence of
ostpartum hemorrhage in those managed with misoprostol
as 4% compared to 3% in those managed with oxytocin

RR, 1.39; 95% CI, 1.19–1.63). There was also a greater
eed for additional uterotonics in the misoprostol group

han in the oxytocin group (15% and 11%, respectively

285
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RR, 1.40; 95% CI, 1.29–1.51; P � .0001]). Although
tatistically significant, these differences did not correlate
ith clinical outcomes, such as need for blood transfusion.

n fact, fewer women given misoprostol needed blood
ransfusion than did women given oxytocin, but this differ-
nce did not reach statistical significance (RR, 0.74; 95%
I, 0.55–1.01, P � .06). Those given misoprostol were

ound to have a significantly higher rate of transient
hivering and pyrexia than those given oxytocin, but no
ong-term harm was documented as a result of these side
ffects.

This study has been criticized in published commentar-
es.24–27 Some argued that, given the vast heterogeneity
etween the nine study sites, the study should be considered
meta-analysis rather than an RCT.26 On the basis of the

roblems with this large, influential RCT, many researchers
nd practitioners argue that there is “still room for discus-
ion” of the role for misoprostol in the active management
f third-stage labor27 in low-resource settings.
Several smaller RCTs of misoprostol have been con-

ucted in developing countries. An RCT in Mozambique
ound that rectal misoprostol (400 mg as rectal enema) was
s effective as 10 IU oxytocin given IM in preventing
ostpartum hemorrhage.28 Blood loss, duration of third
tage, or hemoglobin and hematocrit at 72 hours postpar-
um were not significantly different between the groups.
owever, those who received misoprostol did have signif-

cantly higher rates of shivering and pyrexia. In a similar
tudy in Zimbabwe, there was no significant difference in
ostpartum hemorrhage (loss of �500 mL blood, loss of
1000 mL blood, or need for additional oxytocic agents

etween women given 400 mg of oral misoprostol com-
ared with those given IM 10 U of oxytocin). Again,
isoprostol was associated with a higher incidence of

yrexia and shivering with no adverse clinical correlation.21

multicenter RCT from Hong Kong found no significant
ifferences in the incidence of postpartum hemorrhage
etween the group receiving oral misoprostol and those
ho received IM syntometrine.29 An RCT from Turkey

ound that oral misoprostol was as effective as oxytocin
lone in preventing postpartum hemorrhage, but not as
ffective as oxytocin plus methylergonovine maleate or
xytocin plus oral misoprostol.30 A review of misoprostol
se during the third stage of labor, compared with both
lacebo and oxytocin or syntometrine, found that misopros-
ol is better than placebo in reducing the need for additional
xytonics but inferior to oxytocin in preventing postpartum
emorrhage, and it requires more additional use of oxyton-
cs than syntometrine.31

A Cochrane Review meta-analysis32 and a WHO system-
tic review33 analyzed the data from various studies of
isoprostol versus placebo and misoprostol versus oxyto-

in for prevention of postpartum hemorrhage. In both

nalyses, the misoprostol versus oxytocin arm was largely i

86
nfluenced by the WHO trial discussed above. The
ochrane review of misoprostol versus oxytocin included
4,100 women and compared various oral and rectal doses
f misoprostol with injectable oxytocin. They found that
00 mg of misoprostol was less effective than oxytocin in
reventing postpartum hemorrhage greater than 1000 mL
RR, 1.36; 95% CI, 1.17–1.58).32 It was found that 3.6% of
hose given 600 mg misoprostol had a blood loss greater
han 500 mL compared to 2.6% of those given oxytocin.32

hese results can be interpreted as meaning that, for every
00 women given misoprostol instead of oxytocin, one of
hem will experience blood loss greater than 1000 mL.
gain, however, there was no difference in clinically

elevant outcomes such as need for transfusion.32

ommunity-Based Studies of Misoprostol for Prevention of
ostpartum Hemorrhage

wo RCTs of community-based use of misoprostol for
revention of postpartum hemorrhage are now in progress.
n the Gambia, Walraven34,35 and colleagues are conduct-
ng a double-blind randomized study of 1200 women to
etermine which preparation, 2 mg ergometrine or 600 mcg
isoprostol given orally, will be more effective at prevent-

ng postpartum hemorrhage (�500 mL), severe postpartum
emorrhage (�1000 mL), and postpartum anemia (�9
/dL). Trained birth attendants are using the protocol in
ome births in rural areas. Results are expected in the fall
f 2004. The India Site of the Global Network for Women’s
nd Children’s research, Belgaum, India, is conducting a
ouble-blind placebo study of 600 mcg misoprostol given
rally, administered at home births by trained auxiliary
idwives.36,37 Data collection is ongoing in this study. The
idwives are using a specially designed blood collection

rape, the BRASS-V Drape38 to measure actual volume of
lood lost after the cord is cut.
The Maternal and Newborn Health Program, a USAID-

unded project of the JHPIEGO Corporation, in collabora-
ion with the Ministry of Health of Indonesia and the
b-Gyn Society of Indonesia, conducted a field demonstra-

ion project in two areas of Java, Bandung (intervention
ite) and Subang (control site).39 The study was developed
o demonstrate that antenatal, community-based distribu-
ion of misoprostol and the subsequent self-administration
f the drug immediately after home birth could lower the
ncidence of postpartum hemorrhage among women living
n areas where skilled providers do not attend a high
roportion of births. Specially trained community health
orkers using pretested information and counseling mate-

ials distributed the misoprostol (three 200-mg tablets for
ral use) to women in the eighth month of pregnancy.
omen and their families were asked to keep the medica-

ion in a safe place with all their home birth supplies. In the

ntervention area, 93.7% of 1282 women used a uterotonic

Volume 49, No. 4, July/August 2004
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either injection by the midwife or self-administration of
isoprostol) after delivery compared to 76.8% of 475
omen in the control area (injection of oxytocin by the
idwife only). Nearly 4% of women in the comparison

rea were referred for postpartum hemorrhage compared to
nly 2.1% of women in the intervention area. The authors
sed statistical models in the data analysis to conclude that
omen in the intervention area were 25% less likely to
erceive excessive bleeding, 30% less likely to need an
mergency referral to a health facility, and 45% less likely
o need an emergency referral for postpartum hemor-
hage.39

xytocin in Uniject

s previously noted, guidelines for the active management
f third-stage labor recommend oxytocin, given IM or IV,
s the “preferred” uterotonic for prevention of postpartum
emorrhage. However, in many low-resource settings, safe
njection is not always possible due to the need for injection
kills and training, lack of sterile equipment, and difficulty
easuring the correct dose. To overcome some of these

arriers to safe injection, the Program for Appropriate
echnology in Health (PATH) developed the Uniject de-
ice. The device comes individually in a sterile packet and
s a prefilled, non-refillable, sterile, easy to use device with
fixed needle that can be “activated” for use after opening

he sterile packet (see Figures 1 and 2). The Uniject has
een used to deliver tetanus toxoid to pregnant women in
olivia, Indonesia, and Mali40–42 and to deliver Cyclofem

a monthly injectable contraceptive containing a combina-
ion of the progestin, medroxyprogesterone acetate 25 mg,
nd the estrogen, estradiol cypionate, 5 mg43) to women in
razil.44 Studies were conducted on its use to administer
xytocin in Indonesia and in Angola.45,46 In Indonesia, the
tudy was designed to see 1) if Uniject could be safely used
n home settings by skilled attendants (trained village
idwives), 2) if the technology of the Uniject improved the

elivery of oxytocin, and 3) if it was acceptable to provid-
rs and women. The study compared the experiences of 140
idwives who attended 2200 home births using prophylac-

ic oxytocin in Uniject with the midwives’ previous expe-
iences with oxytocin in standard syringes. The authors
ound that unsafe reuse of syringes (previously reported by

Figure 1. How to “Arm” Uniject. Figure court
pproximately 33% of the village midwives) ceased once

ournal of Midwifery & Women’s Health • www.jmwh.org
he midwives were supplied with Uniject, that dosage
ccuracy increased slightly, that mothers found the Uniject
ess painful than regular syringe injections, and that 98% of
idwives preferred the Uniject. Midwives stated that they
ere willing to pay a small additional amount (over

tandard syringes) for the convenience of using the Uni-
ect.45,47

Possible situations where Uniject could be helpful would
e for routine prophylactic use in deliveries by skilled
ttendants, with improved injection safety, dose accuracy
nd convenience, selected or emergency use by specially
rained providers at community level to prevent or treat
ostpartum hemorrhage, and/or outreach for use in areas
ith high rates of postpartum hemorrhage or difficult

ccess to referral care. Other auto-disable syringes are also
n the market or coming soon that may help make routine
se of injectable oxytoxics safer in low-resource settings.

REATMENT OF SEVERE POSTPARTUM HEMORRHAGE

ven with major advances in prevention of postpartum
emorrhage, approximately 3% of all women in a variety of
opulations21,23,33 will have severe postpartum hemorrhage
ith blood loss of 1000 mL or more. Those women will

equire management with stabilization of shock, blood and
uid replacement, and hemostasis of the source of bleeding.
isoprostol for the treatment of postpartum hemorrhage

rogram for Appropriate Technology in Health.

igure 2. Use of Uniject. Photo courtesy of Program for Appropriate Technol-

ogy in Health.
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nd two new technologies for management of severe
ostpartum hemorrhage are discussed below.

isoprostol for Treatment of Postpartum Hemorrhage

recent study from South Africa compared a combination
f intramuscular syntometrine injection and oxytocin infu-
ion to rectal misoprostol and found that those who re-
eived misoprostol had a statistically significant reduction
n bleeding and further medical cointerventions to control
he bleeding (6% versus 34%) (RR, 0.18; 95% CI, 0.04–
.67).48 Sharma and El-Refaey49 reviewed the South Afri-
an study and other descriptive, observational, and random-
zed studies of 800 and 1000 mcg of rectal misoprostol in
he treatment of postpartum hemorrhage. They concluded
hat the use of rectal misoprostol is a relatively easy,
on-invasive, and potent treatment for postpartum hemor-
hage and recommended that it be added to oxytocin and
rgometrine as a first-line agent in the “therapeutic drill” in
he steps taken to treat postpartum hemorrhage. They call
or further research into the role of misoprostol in the
anagement and treatment of postpartum hemorrhage. A

ecent Cochrane review also concluded that 800 mcg of
ectal misoprostol could be a useful “first-line” drug for the
reatment of severe postpartum hemorrhage.50

Community-based treatment studies are now under way
n Tanzania, Nigeria, and soon to start in Ethiopia and
angladesh, conducted by the Venture Strategies for Health
nd Development group with technical assistance from the
ixby Program, School of Public Health, University of
alifornia, Berkeley (personal communication, Martha
ampbell and Ndola Prata). The Tanzania study, set in rural
illages at home births, examines the use of 1000 mcg of
isoprostol administered rectally by traditional birth atten-

ants when blood loss is greater than 500 mL.

ntishock Garment

he non-inflatable antishock garment (NI-ASG) is a neo-
rene garment, much like the bottom half of a wet suit,
esigned in horizontal segments. Using the elasticity of the
eoprene and Velcro fasteners, the garment can apply 30 to
0 mm Hg of pressure to the lower body pressure (Figures
and 4). The NI-ASG is a refinement of the pneumatic
ilitary (or medical) antishock trousers. Both devices

rovide circumferential counterpressure to the lower body
s a means of resuscitation from hypovolemic shock and
emostasis for bleeding in the lower body. The medical
pplications of the military antishock garment are described
n previous reviews.51–54

Compared with the military antishock garment, the
I-ASG is simpler in design, more quickly and easily

pplied, costs less, and avoids the risk of overinflation and
xcessive pressure.55 A single provider can rapidly place a
leeding woman in the garment, and the counterpressure of
he NI-ASG will cause a transfer of blood from the lower

ody and abdomen to the central circulation (brain, heart, e

88
ungs, and kidneys). It also provides tamponade to bleeding
ites below the level of the diaphragm and diminishes
urther hemorrhage. In a demonstration project, the
I-ASG has been used for women with postpartum hem-
rrhage at the Memorial Christian Hospital in Sialkot,
akistan.56,57 This obstetric service has a delivery rate of
bout 8500 annually. In 3 years, more that 150 women were
anaged with the NI-ASG garment. As in many other

eveloping country contexts, there is no blood bank in the
acility (or even in the city); therefore, women with
ostpartum hemorrhage often have to be stabilized for
any hours awaiting blood transfusion and/or surgical
anagement.
The outcomes of 21 patients managed with the NI-ASG

ntishock garment have been reported.56,57 These reported
xperiences with the NI-ASG document rapid resuscitation
rom hypovolemic shock and an extended period of stabi-
ization for patients awaiting blood transfusion and/or
urgical intervention. In a combined analysis of the two
eports, there appeared to be no adverse effects of prolong-
ng this stabilization period, even though the average
nterval from diagnosis of hemorrhage to blood transfusion
as 5.5 hours and the mean time in the NI-ASG was more

han 30 hours.
Women treated with the NI-ASG require nursing care

nd monitoring of vital signs as any patient with severe
emorrhage and shock does. Placement of a Foley catheter
s recommended for continuous monitoring of urine output
nd, given the design of the device, complete perineal
ccess is possible enabling catheter placement. Likewise,

igure 3. Schematic of non-inflatable antishock garment. Reproduced with
permission of the Royal College of Obstetricians and Gynaecolo-
gists. From Hensleigh P, 2002.56
xploration of the genital tract for lacerations, hematoma,
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nd other traumatic sources of postpartum hemorrhage is
asily accomplished with the NI-ASG in place. Any surgi-
al procedures needed to ensure hemostasis should be
ompleted prior to removal of the NI-ASG. Several of the
eported cases involved both preoperative and postopera-
ive use of the NI-ASG with removal of the abdominal
ortion during the operation. Contraindications to use of the
I-ASG are heart failure, stenotic heart valves, pulmonary

dema, bleeding above the diaphragm, and the presence of
viable fetus.
Based on the successes of the small demonstration

roject in Pakistan, two of the authors, Miller and
ensleigh, will conduct studies using the NI-ASG in

imilar tertiary care settings in Nigeria and Egypt58,59 and in
ural primary health care facilities with long transport times
n Mexico.58

ydrostatic Balloon Condom Catheter

n high-resource settings, the Sengstaken-Blakemore tube60

nd the Rusch urologic hydrostatic balloon catheter61 have
een used to control hemorrhage unresponsive to uteroton-
cs. Both work by creating pressure within the uterus to stop
leeding. However, they are both expensive and not avail-
ble in many low-resource countries. The hydrostatic con-
om catheter62,63 is a sterile rubber catheter fitted with a
ondom, placed into the uterus through the vagina, and

Figure 4. Non-inflatable antishock gar
nflated with 250 to 500 mL of saline (Figure 5). To keep

ournal of Midwifery & Women’s Health • www.jmwh.org
he catheter in place, the vagina (not the uterus) must be
acked with gauze.
In an observational study conducted in Dhaka, Bang-

adesh, in 2001 to 2002,62 23 women with postpartum
emorrhage due to uterine atony with uncontrolled bleeding
ollowing administration of uterotonics had the condom
atheter placed. Bleeding stopped within 15 minutes, and
o further intervention or treatment was necessary. Oxyto-
in was administered via IV infusion for a minimum of 6

use. Photo courtesy of Paul Hensleigh.
ment in
Figure 5. Balloon condom catheter. Photo courtesy of Suellen Miller.
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ours after condom catheter placement. The catheter was
emoved after 24 to 48 hours, depending on the initial
olume of blood loss. The condom catheter appeared to
ffectively control intractable uterine hemorrhage inexpen-
ively and relatively quickly; it can be used by health care
roviders without access to blood or surgery. Even if
urgery and blood transfusions would eventually be re-
uired, the use of the condom catheter may, like the
I-ASG, buy time for transport to a facility where defini-

ive therapy would be available. More research will need to
e done to determine the efficacy, effectiveness, and risks
f the device, but based on this small, observational study,
t appears to be a method worth further investigation.

ONCLUSIONS

nough evidence has been presented in multiple studies to
arrant use of active management of third-stage labor;
owever, because active management of third-stage labor is

multiple-step intervention, further research should be
onducted to determine which aspects give the most pro-
ection against postpartum hemorrhage and which might
old some risk if used incorrectly or alone. Evidence also
upports the use of IM oxytocin injection when conditions
re favorable for safe injection. When they are not, the use
f the Uniject or oral or rectal misoprostol seems promis-
ng. Although the randomized trials at the facility level
ndicate that oral misoprostol for prevention and rectal
isoprostol for treatment are adequately evidence based, it

s important to await the results of in-progress community-
ased studies before recommending widespread use of
hese medications at the community level.64 Further re-
earch needs to be conducted with both the NI-ASG and the
alloon condom catheter. Clinical studies, including either
uasi-experimental or randomized cluster design might be
onducted as a way to ethically examine their efficacy in
eveloping country settings. One study design would be to
est them against one another in a randomized cluster trial
ith a crossover at midpoint in the study. Given that the
I-ASG, although providing external circumferential coun-

erpressure, also allows perineal access to place the condom
atheter to provide intrauterine pressure, both could also be
ested together in locations where surgery is delayed.

Postpartum hemorrhage remains the number one killer of
omen in developing countries. Although there are break-

hroughs in the prevention and management of postpartum
emorrhage in high-resource settings, currently access to
ell-stocked and well-staffed facilities capable of rapid

esponse to the critical emergency of postpartum hemor-
hage are lacking in lower-resource settings. The newer
echnologies and strategies described in this article are
romising interventions that may be lifesavers in develop-
ng countries. They require further clinical and operations
esearch to demonstrate their effectiveness, efficacy,
cceptability, and cost-effectiveness/sustainability before

hey can be introduced as large-scale programs. v
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