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ABSTRACT

Objective To assess the effectiveness of low-cost uterine
tamponade as an adjunct to misoprostol for the treatment
of uncontrolled postpartum haemorrhage (PPH) in low-
resource settings.

Design Randomised controlled trial.

Setting Seven healthcare facilities in Cotonou, Benin and
Bamako, Mali.

Population Women delivering vaginally who had clinically
diagnosed PPH that was suspected to be due to uterine
atony, who were unresponsive to oxytocin and who needed
additional uterotonics.

Methods Women were randomly assigned to receive
uterine balloon tamponade with a condom-catheter device
or no tamponade; both groups were also given intrarectal
or sublingual misoprostol.

Main outcome measure Proportion of women with
invasive surgery or who died before hospital discharge.
Results The proportion of primary composite outcome
did not differ significantly between the tamponade arm
(16%; 9/57) and the standard second line treatment

arm (7%; 4/59): relative risk 2.33 (95% Cl 0.76 to 7.14,
p=0.238). A significantly increased proportion of women
with tamponade and misoprostol versus misoprostol alone
had total blood loss more than 1000 mL: relative risk 1.52
(95% Cl 1.15 to 2.00, p=0.01). Case fatality rate was
higher in the tamponade group (10%; 6/57) than in the
control group (2%; 1/59) (p=0.059).

Trial registration number ISRCT Registry Number
01202389; Post-results.

INTRODUCTION

Postpartum haemorrhage (PPH) remains
one of the leading causes of global maternal
morbidity and mortality.! Despite active
management of the third stage of labour, an
effective strategy to reduce the risk of this
complication among uncomplicated births,
between 2% and 7% of women still have
primary blood loss more than 500mL at
the time of birth.? Uterine atony is the most
common cause of PPH in the world and one

Strengths and limitations of this study

» This study is the first randomised controlled trial to
test the effectiveness of uterine balloon tamponade
(UBT) by condom-catheter device as an adjunct to
misoprostol for the treatment of the postpartum
haemorrhage.

» This study was realised in real condition of medical
care in order to test the real interest of this treatment.
Only misoprostol, UBT kit and training were provided
to health workers.

» Because of a lower than expected incidence of the
primary outcome in the control group, the study was
underpowered.

» The observance of the research protocol was not
optimal in the experimental group. Some patients
did not receive the UBT.

» PPH management was suboptimal in both groups
with frequent delays observed in diagnosis and
treatment of uterine atony.

of the major causes of maternal mortality
in low-income countries, although effective
treatments are known.’? Indeed, oxytocin
infusion is regarded as the gold standard for
the treatment of uterine atony.”

If the oxytocin fails to control the bleeding,
there is a lack of data concerning the recom-
mendations for the therapies of second line to
be implemented for the treatment of uncon-
trolled PPH before recourse to the invasive
surgeries. According to the WHO, ‘decisions
in such situations must be guided by the
experience of the provider, the availability of
the drugs and by known contraindications’.”
In low-resource settings, the misoprostol has
several advantages because it is easy to store at
room temperature, of low cost and relatively
safe.” The level of proofs concerning the effi-
ciency of the misoprostol in the treatment
of uncontrolled PPH is weak,’ 7 and findings
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from one randomised trial do not support clinical use
of sublingual misoprostol in addition to standard inject-
able uterotonics for treatment of PPH.} Nevertheless,
the misoprostol is being incorporated in many clinical
services in sub-Saharan Africa and providers are using
it to stop PPH which is not controlled by the oxytocin.
Among other potentially effective second line of treat-
ments in this context, uterine balloon tamponade (UBT)
with condom-catheter as a supplement to uterotonics is
an attractive option because it is easy to use, not invasive
and ultra-low-cost as compared with other devices used
in high-income countries.” However, this approach has
not yet undergone rigorous evaluation, and according to
WHO, research on this subject should be a priority.”

We designed a randomised controlled trial in Benin
and Mali evaluating the effectiveness of the condom-cath-
eter UBT as a supplement to the misoprostol for the
management of uncontrolled PPH. We hypothesised that
the UBT combined with misoprostol was more effective
than the misoprostol alone to stop haemorrhage and to
prevent severe maternal morbidity.

METHODS

This trial was a multicentre randomised controlled trial
with two parallel groups. It took place in seven healthcare
facilities in Cotonou, Benin (one mid-level community
health facility, two districts hospitals and one teaching
hospital) and Bamako, Mali (two mid-level commu-
nity health facilities and one tertiary hospital) between
May 2013 and December 2015. The recruitment period
and follow-up took place from 14 October 2013 to
31 December 2015. It was registered at ISRCT with the
following number: 01202389.

Active management of the third stage of labour was
presumably systematically performed in all centres. Since
the use of collection bag is not a common practice in
Benin and Mali, PPH was clinically assessed by the care-
givers (midwife or doctor) according to the visual esti-
mation of excessive blood loss and patient status (blood
pressure and cardiac frequency). The first-line treatment
of PPH, based on the recommendations of the African
Society of Gynaecology and Obstetrics,' included uterine
massage and intravenous or intramuscular oxytocin. PPH
was defined as uncontrolled if active bleeds did not cease
20min after the beginning of the initial treatment.

Patients managed in primary healthcare facilities but
requiring more specialised care (ie, blood transfusion,
intensive care unit or surgery) were referred to district or
tertiary hospitals. In these hospitals, a gynaecologist obste-
trician and an anaesthesiologist were on call 24hours a
day. Before the trial started, all health professionals of the
participating centres were trained to the use of UBT with
the condom-catheter device (half day in-site training).
Given frequent turnover of the staff, these training sessions
were offered between two and three times in each partic-
ipating centre during the study period. Tablets of 200 pg
misoprostol and UBT Kkits (including Foley catheter size

24, condom, l-litre bag of solute, needleless suture, 50 mL
syringe, compresses, sterile gloves) were implemented in
the participating centres (each kit costing US$10 but free
of charge for the patients) and regularly checked and
stocked by the local trial supervisor.

Participants

Women having given birth vaginally and presenting a
PPH, suspected to be due to a uterine atony and resistant
to the firstline treatment (oxytocin) were included in
the participating centres. We excluded women who had
a known contraindication to prostaglandins, a uterine
rupture or a placenta accreta. Women with retained
placenta were not excluded. Women were provided with
information about the trial during antenatal consultation
and at the time of PPH diagnosis. Due to the emergency
of the PPH, all women involved in the trial provided an
oral consent just before randomisation and a written
consent in postpartum period after the bleeds ceased.
In the event of death, a written consent was asked to the
members of his family.

Patient involvement

No patient was involved in the elaboration of the research
questions or the outcomes measures. They do not have
either been involved in developing plans for recruitment,
design or implementation of the study. No patient was
involved in the interpretation or the writing of the results.
There are no plans for the dissemination of the results of
research to the participants or to patient organisations.

Interventions

We compared the UBT combined with misoprostol
to misoprostol alone. In both groups, the misoprostol
was administered in the rectum (1000pg) or under
the tongue (600pg) just after randomisation and after
manual removal of the placenta for women with retained
placenta. In the intervention arm, a condom was placed
over a Foley catheter and secured by a suture. The cath-
eter was introduced into the uterus, and the condom
was inflated by increments of 250mL of solute without
exceeding 1000 mL.

After each increment was added, if bleedings continued
after 5min, the clinician continued filling the condom
until the maximum level was reached. Once the bleed-
ings were stopped, compresses were placed on the vaginal
fornix to prevent accidental removal of the condom,
and the Foley catheter was clamped. The condom-cath-
eter device was then held in place for at least 6hours.
The removal of the condom-catheter device began by
emptying half of the solution initially injected. Then, it
was completely removed 1hour later. If the bleedings
resumed, the condom catheter was reinflated and held
in place for two more hours. In all cases, a single dose of
cefazolin or ampicillin was administered as an antibiotic
prophylaxis.

The sequence of events, from eligibility assessment,
can be summarised as follows: if the bleedings continued
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20min after the administration of firstline treatment
by oxytocin, the woman was randomised, the miso-
prostol administered and the condom catheter inserted,
according to group allocation. The treatment was
considered as successful if the bleedings were controlled
within 15 min after the intervention. If the bleeding was
not controlled within 15min, immediate surgery was
recommended.

Outcomes

The primary outcome is a composite outcome. It corre-
sponds to the proportion of women with recourse to
an invasive surgery (arterial ligatures, uterine compres-
sive sutures, hysterectomy) or who died before hospital
discharge. The secondary outcomes were each component
of the composite outcome and also total blood loss more
than 1000mL, blood transfusion and transfer to intensive
care unit. The women were called by phone within 15
days after hospital discharge in order to get information
about the postpartum period at home and the possible
adverse events arisen since discharge. Each maternal
death was audited by two independent experts in order
to assess if the event was possibly due to the experimental
treatment or not. The case report forms on paper were
regularly controlled for data quality by the data manager
(CB) and entered using double data entry by researchers
onto a computer database. An independent data security
and monitoring board did one planned blinded interim
analysis when 50% of the number of needed subjects was
attained. Based on the results, the DSMB recommended
continuing with the recruitment for this study.

Sample size

On the basis of two descriptive studies,6 7 we assumed
that misoprostol would fail to stop the bleedings in 25%
of uncontrolled PPH cases. The formula of calculation
applied to determine the required number of patient is
the one used for the individual randomised controlled
trials. This calculation was based on a conservative esti-
mate of the reduction of the primary outcome of 75%,’
which represents a decrease of the primary outcome
from 25% in the control group to 6% in the intervention
group. Taking into account a 5% significance level with
a 80% power in bilateral formulation, we should need to
include 51 women in each group, so at least 102 women
with uncontrolled PPH.

Randomisation

A computer-generated randomisation sequence was
generated by the principal investigator (AD) and strati-
fied by health centre. Within the strata, women with PPH
which was not controlled by the firstline therapy were
individually allocated by blocks randomisation (varying
blocks of four and stratified by healthcare centre) to
receive either the uterine tamponade associated with
misoprostol or the misoprostol alone. The randomisation
code was only known by the principal investigator (AD),
the project manager (CB) and both local trial supervisors

(not involved in patients care) in Benin and Mali. The
trial supervisor was called by phone by the caregiver (a
midwife or a doctor) and he checked with her or him the
inclusion and exclusion criteria. If the patient was eligible
for the trial, she was randomised using the computer-gen-
erated randomisation sequence. If the patient was allo-
cated in the tamponade and misoprostol group, the
caregiver inserted the balloon catheter in theatre or on
the wards, depending on the context. The uterine cavity
was explored manually first to exclude retained prod-
ucts of conception. The condom catheter was inserted
manually on the delivery suite using hands only. Then
the compresses were placed at the bottom of vagina, in
contact with the cervix and the balloon.

Statistical analysis

All analyses were performed by intention to treat. The
comparisons between treatment groups for the baseline
characteristics were done in order to ensure compara-
bility between study groups. x* test, Fischer’s test and
Wilcoxon range test were done to assess the association
between outcomes and treatments across the participating
centres. The dichotomous data are presented as absolute
value and percentage. The quantitative data were not
distributed normally due to the low number of recruited
women, so these data are presented as median value with
IQR. Binary clinical outcomes are compared between
groups with relative risks and corresponding 95% CIs. All
statistical analyses were done with STATA/IC V.12.1 and
we judged p values of less than 0.05 as significant.

RESULTS

Figure 1 shows the trial profile. A total of 444 women
with PPH that was suspected to be due to uterine atony
were assessed for eligibility. Eleven women were excluded
because of a uterine rupture (n=9) or a placenta accreta
(n=2), diagnosed before randomisation as a cause of
the bleeds. Among the 433 remaining women, PPH was
controlled by the firstline treatment by oxytocin in 317
(73%) of cases. Finally, 116 women with uncontrolled
PPH were allocated by the randomisation to the group
misoprostol and tamponade (n=57) or to misoprostol
alone (n=59). No patients were lost from the randomisa-
tion to the final follow-up by phone, except seven women
who died before hospital discharge (six women in the
experimental arm and one woman in the control arm).
For the 109 remaining women, no problem or side effects
in the postpartum period were reported.

Baseline characteristics were similar for all the partici-
pants allocated to each study group (table 1). All women
delivered vaginally without forceps or vacuum, but
some of births were complicated (placental abruption,
intrauterine death) or at increased risk for severe PPH
(Iabour induced, labour augmented, multiple preg-
nancy). Two-thirds of women included in the trial were
randomised in tertiary hospitals.
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Women with postpartuim
haemorrage assessed for
eligibility (n=444)

A 4

Excluded (n=328)

+ Uterine rupture (n=9)

* Placenta accreta (n=2)

* Bleeding stopped with oxytocin (n=317)

Randomised (n=116)

/

Allocated to misoprostol and tamponade - Allocated to misoprostol alone (n=59)

(n=57)
* Received allocated intervention (n=53)

« Did not receive allocated intervention
(n=4)

* Received allocated intervention (n=59)

¢ Did not receive allocated intervention
(n=0)

Lost to follow-up because dead before
hospital discharge (n=6)

Lost to follow-up because dead before
hospital discharge (n=6)

l R

Analysed (n=57)
¢+ Excluded from analysis (n=0)

Figure 1 Study flow diagram.

Delays in the different steps of the diagnosis and/or the
treatment of the PPH were frequent in both groups.
Uterine atony was diagnosed within 120 min after birth
in 76% of the cases. The oxytocin for the PPH treatment
was administered late (more than 10min after diagnosis
time) to 23% of women, who therefore did not receive
the recommended care for the first-line of treatment of
PPH.

Among 57 patients allocated to the misoprostol and
tamponade arm, twowomendid notreceive the condom-cath-
eter device because they died before the procedure. More-
over, two women did not benefit of the tamponade because
staff decided to postpone the treatment for unknown reasons

Analysed (n=59)
+ Excluded from analysis (n=0)

(table 2). For 53 women who received the allocated interven-
tion, the median volume of solute inflated in the condom
was 500mL (IQR from 400 to 600mL). The rupture or the
premature expulsion of the condom occurred in two cases
without recovery of the bleedings or further complications.
For the 51 remaining patients, the length of time between
the insertion of the condom-catheter and the removal
ranged from 4 to 19hours. All women received misoprostol
in both groups, mostly using intrarectal administration.
However, the second line of treatment by uterotonic was
administered late (more than 30 min after PPH diagnosis) to
54% of the women in the tamponade and misoprostol arm
and to 37% of the women in the misoprostol arm (table 2).
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Table 1 Baseline characteristics of participants

Tamponade+misoprostol (n=57) Misoprostol alone (n=59)

Median (IQR) age (years) 27 (22-33) 27 (24-32)
Multiparous 40/57 (70) 40/59 (68)
Multiple pregnancy 6/57 (10) 4/59 (7)
Labour induced 7/57 (12) 7/59 (12)
Labour augmented 14/57 (25) 17/59 (29)
Spontaneous vaginal birth 57/57 (100) 59/59 (100)
Place of delivery

Primary healthcare facility 11/57 (19) 12/59 (20)

District hospital 9/57 (16) 9/59 (15)

Tertiary/teaching hospital 37/57 (65) 38/59 (64)
Median (IQR) birth weight of neonate (g) 3100 (2633-3500) 3000 (2725-3200)
Abruptio placentae 3/57 (5) 2/59 (3)
Intrauterine death 8/57 (14) 6/59 (10)
Preventive oxytocin 52/57 91) 55/59 (93)
PPH diagnosis within 120 min of birth 44/57 (77) 44/59 (75)
Qualified staff* available within 15min of PPH diagnosis 49/57 (86) 53/59 (90)
Estimated blood loss>1000 mL

At PPH diagnosis time 8/57 (14) 8/59 (14)

At randomisation time 23/55 42) 15/58 (26)
Oxytocin use for PPH treatment 57/57 (100) 57/59 97)

Oxytocin within 10 min of diagnosis 43/57 (75) 45/57 (79)

Median (IQR) dose of oxytocin (Ul) 30 (20-40) 30 (20-40)

Values are number with characteristic/number in group (percentage) unless stated otherwise.

*At least one doctor and one midwife.
PPH, postpartumhaemorrhage; IU, international unit.

The proportion of women who needed a manual removal
of the placental or products of conception was higher in the
intervention group (19%) than in the control group (10%).
Other treatments (suture of cervical, vaginal or perineal
tears, provision of fluids or plasma expanders, antibiotics or
tranexamic acid) were similar in both groups.

Analysis of the primary outcome (table 3) showed that
the proportion of women with invasive surgery or who
died before hospital discharge did not differ significantly
between the intervention group (16%; 9/57) and the
control group (7%; 4/59)—relative risk 2.33 (95% CI
0.76 to 7.14, p=0.238). An increased proportion of women
with tamponade and misoprostol versus misoprostol alone
have lost more than 1000 mL of blood (estimated on the
basis of the clinical judgement of the health provider)—
relative risk 1.52 (95% CI 1.15 to 2.00, p<0.001) and
needed blood transfusion before discharge—relative risk
1.49 (95% CI 0.88 to 2.51, p=0.170). We did not observe
any severe side effects related to misoprostol or intra-
uterine tamponade as reported in the literature: severe
shivering, diarrhoea, vomiting or high temperature.®

Seven women died before hospital discharge: six patients
with tamponade and misoprostol and one patient with miso-
prostol alone (table 3). The bleedings of four women, who

were diagnosed with severe PPH, did not cease after the
tamponade. Among these maternal deaths, the misoprostol
was administrated with the total dose of 1400pg (400 pg
intravaginal for labour induction and 1000 pg intrarectal for
PPH treatment) in two cases. For another case, intrarectal
misoprostol was administered with the total dose of 1000 pg.
Misoprostol was administered under the tongue with the
total dose of 600pg for one case. In case 1, the insertion of
the condom-catheter device was late (2hours after randomi-
sation) and did not control PPH. The patient died before
she was transferred to the operating theatre. In case 2, the
condom-catheter device fell out twice of the uterus and the
decision for the realisation of a laparotomy was delayed.
The patient died during the surgery. In case 3, a hysterec-
tomy was performed timely after the doctor observed that
the tamponade failed to stop the bleedings. The patient
died in the intensive care unit despite circulatory support
and further blood transfusions. In case 4, the bleedings have
resumed on withdrawal of the condom-catheter 10 hours
after the insertion time. The patient died because of a
disseminated intravascular coagulopathy, while blood prod-
ucts were not available. Two other women from the experi-
mental group did not receive allocated intervention. In case
5, the woman died from a massive haemorrhage within the
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Table 2 Adherence to allocated intervention and other aspects of management of postpartum haemorrhage

Tamponade+misoprostol Misoprostol alone

(n=57) (n=59)
Allocated intervention
Misoprostol use 57/57 (100) 59/59 (100)
600 ug sublingual 4/57 (7) 6/59 (10
1000 pg sublingual 2/57 (3) 1/59 2
1000 pg intrarectal 50/57 (88) 51/59 (86)
1000 g intrarectal and sublingual 0 1/59 )
2000 g intrarectal and sublingual 1/57 2 0
Misoprostol within 30 min of PPH diagnosis 26/56 (46) 37/59 (63)
UBT with condom catheter device 53/57 (93) -
UBT within 30 min of PPH diagnosis 31/53 (58) —
Median (IQR) volume of solute inflated in the condom (mL) 500 (400-600) -
Median (IQR) time to UBT removal (hours) 9 (4-14) -
Other treatments
Manual removal of the placenta or products 6/57 (10) 10/59 17)
Suturing cervical, vaginal or perineal tears 17/57 (30) 20/59 (34)
Fluids and/or plasma expanders 57/57 (100) 57/59 97)
Antibiotics 15/57 (26) 15/59 (25)
Tranexamic acid 3/57 ) 3/59 )

Values are number with variable/number in group (percentage) unless stated otherwise.

PPH, postpartumhaemorrhage; UBT, uterine balloon tamponade.

20min after the randomisation, before the misoprostol was
able to be administered and before the condom catheter
could have been inserted. In case 6, given the severity of
the bleedings, the staff decided to postpone the treatment.
A laparotomy was done just after the randomisation and
before the misoprostol was able to be administered. Then,
a hysterectomy was performed because of the placenta
attached abnormally to the myometrium. The woman died
during surgery and the final diagnosis was placenta accreta
and not uterine atony. In case 7 in the control group, the

patient died because of a disseminated intravascular coagu-
lopathy despite transfusion of 200 mL of fresh frozen plasma
and before the laparotomy was able to be performed. For
this woman, the misoprostol was administered in the rectum
with the total dose of 1000 pg.

DISCUSSION
The results of this trial does not show benefit for the
UBT using the condom-catheter device in addition to the

Table 3 Trial outcomes

Misoprostol
Tamponade+misoprostol alone Relative risk
(n=57) (n=59) (95% Cl) p Value
Primary outcome
Recourse to invasive surgery or death 9/57 (16) 4/59 7) 2.33(0.79 to 7.14) 0.238
Secondary outcomes
Artery ligations 4/57 ) 3/59 (®) 1.38 (0.32 to0 5.89) 0.714
Uterine compressive sutures 2/57 (3) 0 NA
Hysterectomy 4/57 (7) 1/59 2 4.14 (0.48 to 35.93) 0.203
Transfer to intensive care unit 10/57 (17) 8/59 (14) 1.29 (0.55 to 3.04) 0.614
Total blood loss more than 1000 mL 43/54 (80) 31/59 (52) 1.52(1.15 10 2.00) <0.001
Transfusion 23/57 (40) 16/59 (27) 1.49(0.88 to 2.51) 0.170
Maternal death 6/57 (10) 1/59 (@)  6.21(0.77 to 49.98) 0.059

Values are number with outcome/number in group (percentage) unless stated otherwise.
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misoprostol for the treatment of the uterine atony uncon-
trolled by the oxytocin.

Strengths and weaknesses of the study

Our study is the first randomised controlled trial to test
the effectiveness of the UBT as an adjunct to the miso-
prostol for this indication. The condom-catheter device is
tailored to low-resource settings because it is of low cost
and easy to implement.

However, this trial is limited by several factors. First, our
study has a small sample size although it is sufficient in
order to detect a significant effect of the UBT according
to our primary hypothesis. However, in the control group,
the primary outcome was less frequent (7%) than the
25% prediction on which the sample size calculation
was based. This may have been because of the mode of
delivery, the dose and route of administration of miso-
prostol which differed between the present trial and both
descriptive studies on which we based our estimation.’”’
Our study was thus underpowered to detect a statistically
significant reduction in the primary outcome. Second,
observance of the research protocol was not optimal in
the experimental group. Four women did not receive the
condom-catheter device in the intervention arm, partly
because the condition of the women deteriorated too
quickly.

Thirdly, the initial PPH management was suboptimal in
both groups. Despite our efforts in order to improve the
availability of the tablets of misoprostol and the different
components of the UBT device, we observed frequent
delays in the diagnosis and the treatment of the uterine
atony. A high proportion of women having received a late
injection of oxytocin (for the firstline of treatment) is asso-
ciated with an increased risk of severe PPH.!! 12 Moreover,
suboptimal care was balanced between women in both
groups. This balance ensured that the increased propor-
tion of women with severe morbidity in the intervention
group could not be attributed to a better quality of PPH
management in the control group. Otherwise, delays in
the second-line PPH management could explain the
significantly increased blood loss over 1000mL and the
higher case-fatality rate in the misoprostol and tamponade
group compared with the control group. Indeed, delay in
the administration of misoprostol was more frequent in
the experimental group (table 2). Moreover, the condom
catheter was inserted 30 min and more after the diagnosis
of PPH in 58% of the cases (table 2), despite our efforts in
order to improve the availability of the different compo-
nents of the UBT device. Among the four women who
died after the UBT, no hysterectomy was performed in
three cases while UBT device failed to stop the bleedings.
Although this was not reported by both maternal death
reviewers, the UBT may have delayed the decision to
perform a hysterectomy. Finally, in the referral hospitals,
alarge part of the UBT and misoprostol was administered
by the doctors to the operating theatre. However, the
recurring unavailability of the theatre had an important
consequence in the delays for the experimental group.

In the control group (misoprostol only), the misoprostol
was always administered in delivery room.

Comparison with other studies

Tindell et al published in 2012 the results of a systematic
review on the UBT for the treatment of PPH in low-re-
source settings.” The authors found no randomised
trials and 13 descriptive studies including a total of
241 women who received the UBT for the treatment of
PPH. In eight reviewed studies where a condom-catheter
device was used as an adjunct to uterotonics, successful
management of PPH was reported in 188 of 193 women
(97%). The reported cause of PPH was the uterine atony,
placenta praevia, placenta accreta and coagulopathy.
The procedures used for the condom-catheter device
in reviewed studies were similar to those of the present
trial. Other published papers report comparable high
rates of successful management of uncontrolled PPH
with tamponade, either in low-income countries using
a condom-catheter device'” or in high-income countries
using the Bakri balloon or the Belfort-Dildy Obstetrical
Tamponade System.'*'® But these descriptive studies
failed to control for concurrent successful management
with additional standard uterotonics.

The successful rate of the PPH management was lower in
the present trial (87%; 46/53) than in previous aforemen-
tioned studies in low-resource settings (97%; 188/ 193).°
Variations could possibly be due to the small sample size or
the design (observational studies) of these studies. It could
also be compounded by the bias of publication from other
studies with a small sample size and demonstrating results
less optimistic, which have not been published.

Implications for clinical practice
The mechanism of action for the UBT device is unclear.
To collapse the blood vessels inside the uterus, the pres-
sure inside the balloon does not necessarily rise above
the systemic pressure.'” This is the case if the volume of
solute inflated in the condom is around 500 mL. Some
authors suggest that the mechanism of action of the UBT
device may involve the tamponade effect and the release
of natural prostaglandins.” One randomised controlled
trial showed that the condom-catheter device is as effec-
tive as the Bakri balloon but requires a significantly little
longer time to stop the bleedings."® However, advanced
maternal age and caesarean section are associated with
lower success rates.'” The present trial does not exclude
the possibility that the condom-catheter device could be
effective in settings where access to surgery is more diffi-
cult than in capital cities as Cotonou or Bamako. Indeed,
Burke et al implemented the condom-catheter device in
307 healthcare facilities, of which 292 were remote rural
clinics or lower-mid-level community health facilities in
Kenya, Sierra Leone, Nepal and Senegal and reported
95% all-cause survival rate among 201 women with UBT."
The misoprostol, a prostaglandin E1 analogue, is an effec-
tive myometrial stimulant in the immediate postpartum.
If there is evidence that the misoprostol provides no added
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benefit when it is given simultaneously with other inject-
able uterotonics drugs for the firstline treatment of PPH,?
there is no randomised controlled trial in order to test the
efficacy of the misoprostol as a second-line therapy.”' The
present trial does not exclude the possibility that the miso-
prostol could be effective in the treatment of the uterine
atony unresponsive to the oxytocin. Indeed, the bleeding
was controlled in 93% of women in our trial, all of whom
received misoprostol. However, as there was no control
group who did not receive misoprostol, we cannot be
sure in how many cases the bleeding would have ceased
without misoprostol. This success rate is higher than those
reported in previous descriptive studies (between 63% and
87%). This variation may be explained by differences in
dosage (400pg, 800pg or 1000png), mode of administration
(oral, sublingual or rectal) and type of birth (vaginal or
caesarean). On the other hand, our results could point out
the potential deleterious effect of high dose of misoprostol.
Indeed, five of the seven registered maternal deaths in this
trial could be associated with high-dose misoprostol (600pg
and more), considering the results of the systematic review
of Hofmeyer and colleagues published in the Bulletin of the
WHO.* However, among these five women who died after
the administration of misoprostol, no known side effects of
the misoprostol as fever or shiving, was reported by clini-
cians. For this reason, it is not clear to attribute these deaths
to the misoprostol.

CONCLUSION

In low-resource settings and urban context, where oper-
ating theatres are available, the use of condom-catheter
UBT in addition to misoprostol has no significant effect
on recourse to invasive surgery. However, delays in PPH
management may explain increased maternal morbidity
and mortality among women treated with tamponade
and misoprostol. Further studies are needed to ascer-
tain optimal approaches for the medical management of
patients with uterine atony unresponsive to oxytocin.
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