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Prevention and Management of PPH
Learning Objectives

1. Current Status 1 Incidence

2. Lessons from confidential inquiries - Best method of monitoring;
blood loss; Pulse, BP, Est. blood loss, shock index, MEOWS chart

3. Why should we seek better drugs for prevention & early treatment?;
Oxytocin, ergometrine, syntometrine, misoprostol (PGE1), Heat stable
Carbetocin and Tranexamic acid

4. Advances in early surgical treatment and with Placenta accreta



SAVING M@ THERS' LIVES @i B SAVING M(B)THERS' LIVES () it

ABOUT 830 WOMEN DIE EACH DAY A NEW GLOBAL TARGET
due to complications in pregnancy and FOR REDUCING MATERNAL DEATHS
childbirth.

216 women died for every
100 00O live births in 2015

This is despite a 44 % reduction in
maternal deaths between 1990 and 2015:

B YEAR
1990 I 532 000

2015 | 303 000
S

NO WOMAN SHOULD DIE IN
PREGNANCY AND CHILDBIRTH

We aim for <70
deaths for every

100 00O live
births by 2030*

*Sustainable Development Goal 3.1

NO WOMAN SHOULD DIE IN
PREGNANCY AND CHILDBIRTH




830 women die of childbirth every day (i.e. one every 2
minutes}One third died because of Haemorrhage 2(X0®9

Hypertensive
disorders

14%

Haemorrhage
27%

V.

Every 6 to 8 minutes one woman
die due to PPH

Annually 15 million have PPH and
75,000 die of PPH

ndirect Most can be prevented by utero
7 tonics, medical & conservative
surgical technigues

Embolism__—
3%
Other direct_—

10%

Say L, et al. Lancet Glob Health 2014;2:€333
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Epidemiology of postpartum haemorrhage:
a systematic review

Incidence of PPH >500 mL vaidgsgh in poor countries

Africa 10.45 (9.9510.95)
Latin America & Caribbean  8.90 (8.089.76)
Oceania Australia & NZ 7.68 (7.368.01)
Europe 6.38 (6.3§6.40)
North America 6.37 (6.096.66)

Practice points

e PPH (> 500 mL of blood loss) prevalence is 6%.
e SPPH (> 1000 mL of blood loss) prevalence is |.86%.
e A wide variation of PPH rates exists between regions of the world.

CarroliG, et al. BesPractResClinObstetGynaecol008;22:9991012.



Ford et al. BMC Pregnancy and Childbirth (2015) 15:334

DOI 10.1186/512884-015-0788-5 BMC Pregnancy and Childbirth

Trends and outcomes of postpartum @
haemorrhage, 2003-2011

A818,965 pregnancies (500 mL for VD & 750 mL for CS)
A6.1% in 2003: 8.3% in 2011 (p<0.0001)

APPH with transfusion: 0.75% to 1.21% (p<0.0001)
AMaternal morbidity: 0.18 % to 0.23% (p=0.02)

AThe incidence of PPH is on the increase as well as the resultant morbid
APrevention and Early treatmentkey to reduce morbidity & mortality



The prevention and treatment of postpartum
haemorrhage: what do we know, and where do

we go to next?

Prevention

40 -
% of ,
women .. | :.

20 1§

10 1 ¢

-~
- N

500 1000 1500 2800
Blood loss (mls)

Figure 1. Histogram of blood loss at delivery showing the death zone
at a loss of over 40% blood volume, and the three strategies for
intervention. The data were adapted from Hoj,”® with corrections to the
published data. The Diagram is from Weeks.>®

Maternal mortality & morbidity
depends omprevention and early
treatment of PPH

It would be a slippery slope to Rescue if
not prevented or managed well early

Determinants of outcome (from UKIs)
AtFriASyidQa . f22R +2f dzyS
A Pre deliveryHb

A Prevention &

A Early treatment before onset of

Coagulopathy & Severe shagk0% loss of

blood volume

Weeks A. BJOG 2015;122:2920.



Successive confidential enquiries into
maternal deaths from the UKPPH

TOO LITTLE / TOO LATE mmmn Qe
e N e

Too little 0 M
' : i AY S — L
(IV fluids,oxytocics blood, clotting factors) ‘@j

Too late : :
(Prostaglandin, resuscitatioanblood B i— *}

replacement, decision for surgery + to get — @)@
senior surgeon and anaesthetist involved)




Obstetric haemorrhage learning points from Cls

Almportant to have normaHb (<7gms>?Lactic acidosis)
Alncidence of PPH greater with anaemia
AAnaemia magnifies the effect of obstetric haemorrhage

AAntenatal anaemia should be diagnosed and treated
effectively

AParenteral iron therapy should be considered for women
who do not respond to oral iron



Estimated blood loss should consider body weight
BLOOD VOLUME IS PROPORTIONAL TO BODY WE(>HIO0 mL

8000 -

m Total volume m 15% loss m 30% loss = 40% loss 7000

7000 - 6500

6000
6000 -

5000 -

4000 -

Blood volume (mL)

3000 -

2000 -

1000 -

Weight (kg)

UK and Ireland Confidential Enquiries into Maternal Deaths and Morbidityg2002.



Need for largéoore cannula cannula characteristics

Catheter outer Catheter  Approx. flow
diameter, mm length, mm rate, mL/min

Gauge Colourcode

16 Grey 1.75 45 150-240
17 White 1.50 45 100-120

24 Yellow 0.74 19 25

Note: colour coding may differ from country to country



Novel interventions in PPH
Monitoring, prevention and early treatment

AMonitoring

A Shock index

APrevention
AHeatstablecarbetocin

AEarly treatment

ATamponade devices
ATranexamic acid

ADistant transports
ADrones



Modified Early Warning Score (MEWS),
Rule of 30/ Shock Index

o 30%leod tess moderatehshiock

® Pulsertatec increase>330 bpm p(puiseicuts §8I=1)

® Respitatonyrrate>330/min

® SystolicEBR: drop by 30rmmHHg

® Urinary output <B0nmlfour

® Haematocrit crap->380%6. &itd be=kept ahamabsolute valve-oft> 30

Shock Index = Pulse rate / Systolic 82hange by 30%
A Normal =0.5t0 0.7 : In pregnancy Sl 0.7 to 0.9;
A >0.9 indicates state of shock that needs urgent resuscitation



Please complete or affix label Date

Observation pathway Signature Name P - > l G g t
Surmaene A Pictoria uide to
Forename . H
, Blood L.oss at Obstetric Haemorrhage
Date of birth
Hospital No
Date Date
Time Time
Ves
No
= BE >25
= = R 31-24 S
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2 5 130
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b= FE., 100
& 90 80 - 80 . ; e
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Confusion/
Unrousable

7

response

AlertVerbal

Confusion/
Unrousable

7

Total Yellow

Total Yellow

Pain
score >4-6

p:’o;:m P:j;:m PPH Limited to Bed only PPH Spilling onto Floor Full Kidney Dish
Urine — -

No protein Mo proteln 1000ml 2000ml S00ml

PV Loss | HeawiOffensie HeavylOffensive

Normal Normal

Total Red Total Red

Escalate if : One RED or TWO Yellow or Any changes concerns

Improving the Accuracy of Estimated Blood Loss at Obstetric Haemorrhage using Clinical
Reconstructions. Bose P, Regan F. Paterson-Brown S. BJOG 2006: 113:919-924

For Further Information Please email patrick.bose@addenbrookes.nhs.uk



CLIMNICAL ARTICLE

Use of the “obstetric shock index™ as an adjunct in identifying significant
blood loss in patients with massive postpartum hemorrhage

Abigail Le Bas **, Edwin Chandraharan ®, Antheny Addei ®, Sabaratnam Arulkumaran ©

* Deparrmest of Obsietrics engd Gyneropiery. ¥ Ceorpe's Hentheore ATE Tnot Londoe, LK
* Deparemiens o Ansthencs, 5 Ceogne’s Hestthooe SHS Tnst London. LR

* & Caarpe’y Linwermity of Lendon, Londion. LW

ARETICLE INFAQO ABSTEREACLCT
Amick bisrory: (jective: To establish the normal range for the “obstetric shodk indec” (0581} after birth and to detenmine its use
Received 14 fene 20107 Fulmiess as am aid 1o esimane Mood kss in pospamum hemnanrhage (FRH L Mechads? & reirospecoe Case—oonimol
Rereived in revised fanm 18 Augst 2013 analysis was canducted imvolving pregrant women admitted to/ % Georges Hospital for delivery: 50 with no PPH
Acvepied 33 November 201 {conorol gresp) and 50 with massive PPH (= 305 loss of blood volume; case group), The 051 was caloalaced at 10
and 30 minutes from PP onset. RBesults: Mean 051 in the control group at 10 and 30 minates was 0.4 (ange,
m. f Qud=1.1 ) ansd 0,76 [range. 0.5-1.1 ) respecrively |I:| Che {ﬂ.ili‘ Eraup, ﬂ'!.'-i.l'l 061 ar 10 and 30 minges was 0131
Bstimabed bioed ks (range, 0.d=1.5] and 050 [range, (.5-1.4}, respectively, with §4% requiring biood products. In the case group,
Massive pesCparTum hemormhage 291 af women with an 08 of 1.1 or mare at 10 minutes required transfusion; 5% with an 051 of 1.1 or more
Cbwtetric shock index at 30 pinukes neqaingdd rransfusion, Comelmionr We necommend that the nonmal 051 rasge should be 0,7-08
Viveal estimation of Bocd lnm An 04 of mare than 1 seems to be 2 wseful adjunct in estimating blood loss in cases of massive PPH and in

predicring the reeed Tor hiood and Tikood produces
& 2013 International Pederation of Cynecology and Obstetrics. Published by Elsevier Inefand Lbd Al rights resensed



Shock Index (Sl) and Delta Sl are superior to existing
maternal early warning criteria to identify PPH and need
for intervention

ANormal Sl (PulssystBP)ranges from 0.5 to 0.7; in pregnancy-@.D*
APeripartum period SI wpo 1.1 can be normal

ASI> 1.143 identifies significant PPH

ASI> 1.412 identifies those who need intervention

ADelta Sl is more sensitive indebpulse, BP

AWith PET the values need to be changed

AHelps to predict patients needing more intervention

Kohn et al. MaEetNN Med 2018 Feb



Moving beyond essential interventions for reduction of ® ®
maternal mortality (the WHO Multicountry Survey on o
Maternal and Newborn Health): a cross-sectional study

Jodo Paulo Souza, Ahmet Metin Giilmezoglu, Joshua Vogel, Guillermo Carroli, Pisake Lumbiganon, Zahida Qureshi, Maria José Costa, Lancet 2013:
Bukola Fawole, Yvonne Mugerwa, Idi Nafiou, Isilda Neves, Jean-José Wolomby-Molondo, Hoang Thi Bang, Kannitha Cheang, Kang Chuyun, _ ’
Kapila Jayaratne, Chandani Anoma Jayathilaka, Syeda Batool Mazhar, Rintaro Mori, Mir Lais Mustafa, Laxmi Raj Pathak, Deepthi Perera, 381:17441755

Low MMR countries Moderate MMR countries High MMR countries  Very high MMR countries

Despite high coverage with prophylactic and therapeutic

oxytocin¢ maternal deaths are higher in very high MMR

countriesc Is the oxytocin ineffective due to heat instabilgy
l.e. potency lost during transport and storage?

Hospitals 11 156 68 122 357
Women 7487 135795 70753 100588 314623
Livebirths 7459 134545 68565 06202 306771

Women with complications 1164 9069 CAC? 6430 23015
Women with savere matemal outcomes

Maternal near-miss cases
Maternal deaths




Quality issues In oxytocin products have been
identified in low and middleincome countries

A Systematic review of eight studies
assessing quality of oxytocin in LMICs

A 559 samples

A 15 countries [VALU
A Latin America: Guatemala, Peru E]%
A Africa: Burkina Faso, Ghana, Kenya, | Passe
Madagascar, Nigeria, Tanzania, Uganda, d
Zimbabwe
A Asia: India, Indonesia, Nepal, Tajikistan,
Vietnam

*Includes Burkina Faso, Kenya, Madagascar, Nepal, Nigeria, Tajikistan, Tanzania,

Uganda and Vietnam; however, individual countries not identified

1. Torloni MR, et al. BJOG 2016;123:20761 2086.

[VALUE]%
Ghana
36%
Failed [VALUE]%
India

VALUE]%
Indonesia

[VALUE]%
Various*



Uterotonic agents:
Different mechanisms of action & Side Effects

Class of drug Mechanism of action

Oxytocin Oxytocin A Binds to oxytocin receptors and stimulates
myometrialsmooth muscle contractiofs

Longacting oxytocin  Carbetocin A Same as oxytocin, but duration of uterine
agonists activity is longer
Ergot alkaloids Ergometrine A Significantly increase motor activity

A Produceamyometrialcontractions via calcium
channel mechanism and acgimyosin

interactiont
Ergot alkaloids and  Syntometrine A Same as ergometrine (sustaineyyometrial
oxytocin (500 mcg ergometrine + contractions) and oxytocin (rapid onset of
5 1U oxytocin) actiony
Prostaglandins Misoprostol A Involved in cervical ripeniig

A Increasesnyometrialcontractions via cervical
smooth muscle relaxation and increasing
intracellular calciurh

1. Prendivile2 £ h Q/ 2y y Sttt ad Ay HemarBdgeiAcCanipiehesive Guidlgitdl LI NI dzY
Evaluation, Management and Surgical Intervention 2006t28.

2. Alliance PharmaceuticalSyntometrineSummary of Product Characteristics. 2016.

3. Kelly RW. Reprodimmunol2002;57:21¢224.



CarbetocinA longacting oxytocin agonist

Oxytocin Carbetocin
(W0,

(0]
Substituted ~
Substituted Wlth CH;
with methyl = .
ether group ?
@ S_ubstitutcd with a 0 i J\/\
@ hydrogen atom N

NN S
OANH H L"/N
X
NH HN
Y\WH‘/N\/J\ o o H NH

NH, 0 NH, e*’L‘( OY\W\\H/N\E/KO ° 5 P
\ﬂ/ )\ \)\NHZ NH, o '\[J)/NHZ )\\\K>\

Figure adapted from Cordovani D, et al. 2012 o

A The changes made to the molecule extend the pharmacological action
of carbetocin by
I Reducing enzymatic degradation
I Prolonging the hallife of the peptide

1. CordovanD, et al. in A Comprehensive Textbook of Postpattiemorrhage An Essential Clinical
Reference for Effective Management;2012:8868.
2. Sweeney G, et aCurrTherwS a4 MdpnTnTYpHYbLpnAd



Carbetocin 1s available as a hettble
formulationt

-

O«

O«

0

0

capabilities’
\ % J

sk
Oxytocin and ergot alkaloids should be
kept in a refrigerator to avoid
degradation?3
Heat-stable formulation of oxytocin is

currently not available*>

Previous formulation of carbetocin
should be stored between 2°C and 8°C6

Resource-poor countries do not always
have cold-chain transport and storage

List of references in the slide notes.

0 New formulation of carbetocin:

Is stable at room temperature

Maintains potency for 48 months at
30°C and 75% humidity®

Avoids need for cold-chain storage
and logistics



Heatstable carbetocin maintains high potency for a minimum
of 48 months at 3 and 75% relative humidi#y

110 30°C 110

105

Content (% of initial value)
Content (% of initial value)
H
o
(@)

95
90 90 |
0 10 20 30 40 0 2 4 6

Time (months) Time (months)
Carbetocin for commercial use Carbetocin used in CHAMPION

Carbetocin (viat batch 1) Carbetocin (ampoule batch 1)

Carbetocin (viat batch 2) -®- Carbetocin (ampoule batch 2)

Carbetocin (viat batch 3) Carbetocin (ampoule batch 3)

The potencyofheai 1 6t S OF NDSU20AY NBYFAYSR KAIK 05
least 6 months at 41 and 75% relative humidity

1.Malm M, et al. PeptSci 2018;24:e3082; 2. Ferring Pharmaceuticals. Data on file. 3.2.P.8.3 Stability Data. 2019.



Heatstable carbetocin maintains high potency for short
periods under extreme heat conditigns

o}
110 50°C 110
> > 100
© 100+ c_>c
2 90 g 90
£ <
5 80 5 80
a" X
= 70 = 10
c c
o) g
S 60 S 60
@) @)
50 50
0 1 2 3 0 1 2 3 4
Time (months) Time (weeks)
Carbetocin (vial) -®- Carbetocin (ampoule) - Oxytocin (ampoule)

In contrast to heasstable carbetocin, the potency of oxytocin declined to
<90% of the initial value aftér:

A 17 days at 5TC

A 4 days at 66C

1.Malm M, et al. PeptSci2018;24:e3082.



A Early studies carbetocinreducesthe risk of major
blood loss by more than 50% compared with oxytocin

p=0.05
50 |
=
E ;\3 40
o 58% fewer
c e patients
.f':’ o 30 with blood loss
© O >500 mL with carbetocin
o L/f\3 VEersus
y— in®
o o oxytocin
n
sg %
£ o
o O
S< 10
o
0

B Oxytocin B Carbetocin

Borruto F, et al. Arch Gynecol Obstet 2009;280:707i 12.



Carbetocin significanthgduces the need for
additionaloxytocicscompared with oxytocit

p=0.023

50 26% reduction

in patients needing additional
oxytocicswith carbetocin

versus oxytocin

N
o

30

20

additional oxytocics (%)

10

Proportion of women requiring

Oxytocin Carbetocin

377 women undergoing elective and emergency C/S

AttilakosG, et al. BJOG 2010;117:9289.



With carbetocinNowomen needed additional
oxytocicscompared with the oxytocin group

30

25

20

15

10

Proportion of patients requiring
additional uterotonics (%)

Oxytocin

p=0.01

0%

Carbetocin

A single injection of carbetocin is more effective than a continuous infusion of oxytocin to
prevent the PPH in women at high risk, with a simhizemodynamigrofile and minor

antidiuretic effect.

LarcipreteG. et al. Journal of Prenatal Medicine 2013; 7 (1)182



Carbetocin significantiseduceshe need foradditional uterotonic
Interventionsby more than 50% compared with oxytoémn

p=0.011

10

8 59% reduction
in patients needing
additional uterotonics
with carbetocin
versus oxytocin

Proportion of patients requiring
additional uterotonic interventions (%)

Oxytocin Carbetocin

HolleboomCA, et al. ArclbynecolObstet2013;287:11147



Carbetocin Is associlated withesluced need for
uterine massageersus oxytocit

20 p=0. 035

46% reduction
15 in patients needing
uterine massage

with carbetocin
versus oxytocin

10

Proportion of patients requiring
uterine massage (%)

Oxytocin Carbetocin

A A Cochrane analysis, showed thedrbetocin(n=369) reduced the need for uterine massage by 46% in
caesarean deliveries, compared with oxytocin (n=3%dY.18

16. Su LL, et al. Cochrane Datab@gstRev 2012;4:CD005457.
17.Dansereaud, et al. Am Q@bstetGynecol1999;180:67Q6.
18.BorrutoF, et al. ArclisynecolObstet2009;280:70¢12.



Carbetocin is associated with significaldhger
time to additional interventionersus oxytocir{

p<0.001

140

120

100 Extra 109 minutes
before additional
80 | treatment required
with carbetocin
60 versus oxytocin

Time to additional intervention
(min)

:

Oxytocin Carbetocin

With carbetocin; time to additional oxytocic intervention was
TEN times longer than oxytocin

Dansereau, et al. Am QbstetGynecom pppTmMy nYcTnbcTcC



Carbetocin Vs Oxytocin
Carbetocins associated with better/ longer period of uterine
contractility versus Oxytocin

P=0.002
80 -

70
60 -
50 -
40 -

30 -
20 - P=0.03

m Carbetocin (n= 90)

% Patient

m Oxytocin (n=90)

~=0.04

e

Major Primary  Additional Utcs. Blood Trns.
PPH

10

A Carbetacinis more effectivethan a continuous infusion of oxytocifig
maintaining adequate.uterine tone;andinpreventing- postpartumsbleeding.

M. M. El Behery et allMatern Fetal Neonatal Med, 2015 Early Onling4 1



Carbetocin Vs Oxytocin & ergometrine combination

Carbetocinis associated with highly significéntver incidence of
primary PPRO2 YLJ- NBR A UK ahEeuz20AY 39 9 N

190 I P=<0.001 —
-

S

o 10% -

g

S 8% -

[}

I

E 6% -

g

2 4% -

o

>

S 2% -

£

0% - !
Combination Oxytocin & Carbetocin

Ergometnne World Health Organization (WHO) defines

primary postpartum hemorrhage (PPH) as
0f22R t2aa 2F xmnnn Yt F2fft26Ay3a 0Sa

A. M. Maged et al. J Matern Fetal Neonatal Med, 2016, Early Online: 1i 5



Carbetocmpatlents reqwre S|gn|f|cantlbessadd|t|onal
2E@G20A0 OZ))(yILdblmc‘B_ gongelrineK @
O2YOAYIF GA2VE

20% - I P=<0.001

18% -
16% -
14% -
12% -
10% -
8% -
6% -
4% -
2% -
0% -

Need for Additional Oxytocic (%)

.

Combination Oxytocin & Carbetocin
Ergometrine

Carnbetocirs an effective uterotonic in prevention of PPH after cesarean delivery, with better tolerance, less
hemodynamic changes; that could be routinely used.

A. M. Maged et al. J Matern Fetal Neonatal Med, 2016, Early Online: 1i 5



CarbetocinPatients require significantlgssadditional
dz SN2 U2y AOa O2YLJ] NBR gAUK al
ONHZ2YSUNAYS OZ2YO0OAYIUAZ2YE

1996 - ,7 P=0.002 —
10% -
8% -
6% -

4% -

Need for additional Uterotonics (%)

2% -

. e

Combination Oxytocin & Carbetocin
Ergometrine

0% -

Samimi et. al, Iranian Red Crescent Medical Journal. 2013 August; 15(9): 817-22.



Carbetocin significantly less mean fallhmemoglobin
concentration at 24 hours after delivery versus Oxytocin
& ergometrine combination

P=0.0001

(P

0.8 4
0.6 |
04 -
0.2 4

Haemoglobin Drop (g/dl)

Oxytocin + Ergometrine

AskarAA, et al. ArcleynecolObstetH n MM THYy nYMop b MocCp



Carbetocin T Safety- Carbetocin & Oxytocin have
comparable safety profiles (caesarean section)©

B Carbetocim = 317)
B Oxytocin (n = 318)

AN
o

o
S 30
(0p)
-
(-
D 20
"
©
al
i I I
o I II ll
\.\(b Q‘b\Q ’b&(\z {&& @% N \\Qq ‘
Q \(\q @z
QQ-

Carbetocin combines the safety of oxytocin with the longer duration
of action; and has the potential to become the drug of choice in the
prevention of postpartum uterine atony.

10. Dansereau J et al. Am J Obstet Gynecol. 1999;180(3 Pt 1):670-676.



Carbetocin & Oxytocin have the same
haemodyanmieffect?

380 women Randomised
to Carbetocin 100mcg
or Oxytocin 51U

120 Systolic BP

— Carhetocin
- --Oxytocin

100

Deliveries (%)
it

Diastolic BP

Carbetocin & Oxytocin treatment groups showed similar levels of cardiac output, stroke
volume and systemic vascular resistante

1-Su LL et al. Cochrane Database of Systematic Reviews 2012, Issue 2. Art. No.: CD005457
2- RosselandlA, et alAnesthesiologg A Mo TMMpYpnMmbppmd



Carbetocin significantly reduces perceived fupsrative pain compared with
oxytocin

7 p<0.001 M Carbetocin

6 l Oxytocin
5 5.7
p<0.001
3.98 |
3.5

1.91

Postoperative pain (VAS score)
D

Day of surgery 3 days post-surgery

A Carbetocinimproved quality of life byeducing pain
perception postoperatively, and alsceducedthe useof
post-surgeryanalgesia

DeBonisM, et al. Matern FetalNeonatal Med 2012;25:73235



Carbetocin use is associated with significantly lower antidiuresis
compared with oxytocin 2122

2,000
|
e
3,000

1,500
2,500

2,000

Diuresis
1,000
Diuresis

1,500

1,000

500

A carbetocina syntocnon B carbetocina syntocnon

* statistically significant, p=0.01 A) Diuresis at 2 and B) 12 hours after caesarean section.

A Despite carbetocin is a synthetic oxytocin analogue, the small difference in the
molecular structure could determine the difference in the biologic function as the
absence of antidiuretic effect, which is an important resdft

21.FerringPharmaceuticals. Data on filtonacteneSummary of Product Characteristics
22. G Larcipreteet al. Journal of Prenatal Medicine 16 2013; 7 (1)182



Carbetocin IS associated with favorable safety profile
compared with Oxytocin & ergometrine combination

B Carbetocin Oxytocin & ergometrine combination

30 -
p<0.001

25 1 p=0.002
p<0.001

20 -
p=0.01

15 -
p=0.002

p=0.02

% of Patients

10 -

5_
0_Illl.

Nausea Vomiting Tremor Sweating Retching Uterine Pain

Carbetocin has significantly lower rates of nausea, vomiting, tremor, sweating,
retching, and uterine pain compared with Oxytocin & ergometrine combination

Su LL, et al. BJOG 2009; 116: 14611 1466.



DBP (mmHg)

Carbetocin versus Oxytocin & ergometrine;
hemodynamic changes

140
130
120

B 110
E 100
% 90
) -o-Gl -=-Gll
80
70
100
-Gl -=Gll 60
20 Basic 1 min 5 min 30 min 60 min 24 hrs
80
70
» I Carbetocin
50 ] ]
0 B Oxytocin &ergometrine
30
Basic 1 min 5 min 30 min 60 min 24 hrs

Women in oxytocin group showed a statistically significant lower systolic and
diastolic blood pressure at 1, 5 and 30 min; than women in carbetocin group.

A. M. Maged et al. J Matern Fetal Neonatal Med, 2016, Early Online: 11 5



Nowoman inCarbetocingroup hadraised blood pressurg
and the difference was statistically significant compared
with Oxytocin & ergometrine combination

m Carbetocin ® Syntometrine
12 -

** p=0.006
10 - * p=0.014
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Nausea Vomiting Immediately 30 min after delivery 60 min after delivery

\ J
|

Hypertension Increase in BP: BP >140/90
mmHg

Askar AA et al. Arch Gynecol Obstet. 2011;284(6):1359-1365. doi: 10.1007/s00404-011-1851-8
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/1\\\74 @\l Carbetocin in the prevention and management of post partum
haemorrhage: A review of current evidence for obstetric anaesthesia

i AUSTRALIAN AND NEW ZEALAND
COLLEGE OF ANAESTHETISTS

A CONCLUSION of the review:

A Carbetocirt Pabalrepresents a legitimatalternative to traditional
uterotoinc agents in the prevention of poftartum hemorrhage.

A The hemodynamic effect @arbetocin Pabaland syntocinonwere
Carbetocimng found to be comparable with peak effects occurring at 40 seconds

: : post drug administration. Parameters returned to baseline within 8
Anesthesiologists minutes

A Uterine intervention such as th@se of additionaluterotonicsor
uterine massage is required le$quently withcarbetocin’ Pabal

A Carbetocirt Pabalis associated withess mean blood loss and
lower incidence of side effectsompared with combination of
Oxytocin Ergometrine

A Practicing Obstetric Anesthetists vélppreciate the practical
advantagesf carbetocin’ Pabal which include thevoidance of
error prone infusiongnd areduced need for uterine intervention.

GrahamLangeralet al. Australasiadnaesthesi2013; 95101



Some guidelines* recognise the benefits of carbetocin
for preventing PPH

Society of Obstetricians and
Gynaecologists of Canada (2018)3

Chinese Society of Obstetrics
and Gynecology (2014)®

Guidelines Program of the German, Austrian and Swiss
Mexican National Center for Health & Societies for Gynaecology and Obstetrics (2016)°
Technology Excellence (2018)3

World Health Organization (2018)!

New South Wales Public Health Organisations (2017)°

Federation of Latin American Societies Queensland Maternity and Neonatal Clinical
of Obstetrics and Gynaecology (2016)? Guidelines Program (2019)*©

*llustrative examples of some international and national recommendations or guidelines, and is not intended to be an exhaustive list. Please refer to your local guidelines.
List of references in the slide notes.



SOGC Guidelines 2009

Society of Obstetricians and Gynaecologists of Canada
(SOGC) Clinical Practice Guideline.

Active Management of the Third Stage of Labour (AMTSL):

Prevention and Treatment of Postpartum Haemorrhage.

No. 235 October 2009

e Active Management of the Third Stage of Labour (AMTSL) reduces

the risk of PPH and should be offered and recom

mended to all women.

e Ergonovine for the prevention of PPH should be considered second
choice to oxytocin owing to the greater risk of maternal adverse effects

and of the need for manual removal of a retaine

is contraindicated in patients with hypertension.

d placenta. Ergonov ine

should be used instead

l therapeutic ULETOLONICS -

« Carbetocin 2 abal®) , 100 mcg given as an v

of continuous oxytocin infusion
in CJS section for the prevention of PPH and to decrease th

bolus over one minute,

e need for

e For women delivering v

choice, it decreases the

(c:ginally with one risk factor for
PPH, carbetocin (Pabal®) 100 mcg IMist

need for uterine massage to prevent PPH when
compared with continuous infusion of oxytocin.

he drug of

W



THE COCHRANE COLLABORATION 2012
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e 11 randomised controlled trials involving 2635 women.

« Carbetocin is more effective than Oxytocin for
preventing PPH in women undergoing ¢/s deliveries.

« Carbetocin is associated with less blood loss compared

to Syntometrine inthe prevention of PPH for women who have
vaginal deliveries.

w"'

« Carbetocin is significantly associated with fewer adverse

« Incidence of h?pertension At 30 and 60 minutes post delivery
y lower with Carbetocin.




The NEW ENGLAND JOUERENAL of MEDICINE

ORIGINAL ARTICLE

Published online on 27 June 2018
Heat-Stable Carbetocin versus Oxytocin
to Prevent Hemorrhage after Vaginal Birth

BACKGROUND
Postpartum hemorrhage is the most common cause of maternal death. Oxytocin is
the standard therapy for the prevention of postpartum hemorrhage, but it requires
cold storage, which is not available in many countries. In a large trial, we compared
a novel formulation of heat-stable carbetocin with oxytocin.

METHODS
We enrolled women across 23 sites in 10 countries in a randomized, double-blind,
noninferiority trial comparing intramuscular injections of heat-stable carbetocin
(at a dose of 100 pg) with oxytocin (at a dose of 10 IU) administered immediately
after vaginal birth. Both drugs were kept in cold storage (2 to 8°C) to maintain
double-blinding.




The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Heat-Stable Carbetocin versus Oxytocin
to Prevent Hemorrhage after Vaginal Birth

A 29,645 randomized 100 ug carbetocin or 1id oxytocin IM after vaginal birth

Heat stable carbetocir Oxytocin RR (95% CI)
. ft22R f2aa
0) 0
additional uterotonics 14.5% 14.4%  1.01 (Cl 0.941.06)
.t 22R f 2343 1.51% 1.45%  1.04 (Cl 0.871.25)

A Additional uterotonics, intervention to stop bleeding & adverse effects did not

differ between the two groups
Funded by Merck for Mothers

Real world evidence studies are needed to confirm the results of RCT



The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Heat-Stable Carbetocin versus Oxytocin
to Prevent Hemorrhage after Vaginal Birth

A 29,645 randomized 100 ug carbetocin or 1 oxytocin IM after vaginal birth

Heat stable carbetocir Oxytocin RR (95% CI)

. f22R f2aa
additional uterotonics

. f22R f2aa

A Additional uterotonics, intervention to stop bleeding & adverse effects did not

differ between the two groups
Funded by Merck for Mothers

Real world evidence studies are needed to confirm the results of RCT



Champion Study

A29,645 Women IM after vaginal birth

AHeat stable carbetocin vs Syntocingg

APPH >500 mls
A Carbetocin 14.5%

ASyntocinon  14.4%

APPH >1000 mls
A Carbetocin 1.5%

ASyntocinon  1.45%

Heat-stable carbetocin
was noninferior to oxytocin

Prevention of blood loss
2500 ml or
the use of additional
uterotonic agents

Heat-Stable Carbetocin versus Oxytocin
to Prevent Hemorrhage after Vaginal Birth



New findings on uterotonics for PPH prevention

2. Uterotonics for PPH prevention

A Cochrane systematic review and
network metaanalysis compared
uterotonic options with no uterotonic
and other uterotonic options

Misoprostol

196 trials (135 559 women)
across 53 countries

AAny trial comparing a uterotonic vs
placebo, no uterotonic or another
uterotonic

ASingle agents (oxytocin, carbetocin,
misoprostol, ergometrine) or

.Ergumetrine

Ergometrine plus Oxytocin

s
=

Misoprostol plus Oxytocin

_ Injectable
/| prostaglandins

@ Carbetocin

Placebo or no treatment

combination agents (m-plus Galloset al. Uterotonic agents for preventing

ergometrine, oxytocin plus misoprostol)

postpartum haemorrhage a network metaanalysis.

Cochrane DatabasesystRev. CD011689



Ergometrine plus Oxytocin

Misoprostol

2
%
i

Misoprostol plus Oxytocin

Ergometrine

& 5o
e i
o
2/598 Injectable
o prostaglandins

2

4,

/J""?.Ig

///

211,605
1/46

@ cCarbetocin

Placebo or no treatment

Oxytocin



Cochrane Network MetAnalysis

APrevention of PPH \\“B>500mlis & >1000mls

A3 drugs more effective than oxytocin
AErgometrine 4Syntocinon RR 0.69

A Carbetocin RR 0.72
AMisoprostol +SyntocinonQual) RR 0.73

ABased on these results
A10.5% women given oxytocin experience PPH #8830

A7.2% given ergometrine plus oxytocin
A7.6% givertarbetocin
A7.7% given misoprostol plus oxytocin



Cochrane Network MetAnalysis

ASide Effects compared wiyntocinong vomiting,
hypertension & fever

AErgometrine 4Syntocinon RR 3.10
AMisoprostol +Syntocinon RR 3.18
A Carbetocin RR 1.0

ACarbetocirhad the most favourable sid8 ¥ ¥ S O i
amongst the top three options

LINR U f



Carbetocin is now amongst the uterotonics recommended by
the WHO for the prevention of PPH

Recommendation I'he use of an effective uterotonic for the prevention of PPH
during the third stage adabouris recommended for all birtho effectively
prevent PPH, onlgneof the following uterotonics should be uséd:
WHO rec.ommendatlons 1. Oxytocin
® Uterotonics for the
prevention of postpartum
haemorrhage

2. Carbetocin

3. Misoprostol

4. Ergometrinemethylergometrine

5. Oxytocin and ergometrine fixedose combination

Recommendation 1.I'he use of oxytocin (10 1U, IM/IV) is recommended for the
prevention of PPH for all births

Recommendation 1.Z'he use of carbetocin (100 mcg, IM/IV) is recommended for
the prevention of PPH for all birtiis contexts where its cost is comparable to other
effective uterotonics

s A For PPH preventioonly

% Organization

1. World Health Organization. WHO Recommendations. Uterotonics for the Prevention of Postpartum Haemorrhage. 2018.



Heatstable carbetocin is included in the WHO Essential
Medicines List of uterotonics for the prevention of PPH

Published July 2019
22. MEDICINES FOR REPRODUCTIVE HEALTH AND PERINATAL CARE

22.3 Uterotonics

carbetocin Injection (heat stable): 100 micrograms/mL

O ergometrine Injection: 200 micrograms (hydrogen maleate) in 1- mL

World Health Organization ampoule.
Model List of Essential Medicines mifepristone — misoprostol Tablet 200 mg — tablet 200 micrograms.
als Rt Where permitted under national law and Co-package containing:
where culturally acceptable. mifepristone 200 mg tablet [1] and misoprostol 200 microgram
tablet [4]

Tablet: 200 micrograms.
— Management of incomplete abortion and miscarriage;
— Prevention and treatment of postpartum haemorrhage
where oxytocin is not available or cannot be safely used

misoprostol
Vaginal tablet: 25 micrograms.”
* Only for use for induction of labour where appropriate facilities
are available.

oxytocin Injection: 10 [U in 1- mL.

g) World Health
Organization

1. World Health Organization model list of essential medicine${i212019.



International Consensus 2019

Anaesthesia 2019 doi:10.1111/anae. 14757

3 Oxytocin has significant adverse effects when given Guidelines
as a rapid high-dose bolus. It should therefore be
International consensus statement on the use of uterotonic

given slowly to reduce these effects. A small initial
dose followed by a controlled infusion is the

optimum approach. Suggested doses are given in
Box 1.

Infusion regimens for oxytocin are highly variable,
but large total oxytocin doses should be avoided
to minimise the antidiuretic effect. Administration
of a concentrated solution using a syringe pump
may be required for women who require fluid
restriction.

Carbetocin is a longer-acting analogue of oxytocin,
with a similar mechanism of action and adverse effects
profile. The increased duration of action of carbetocin
compared with oxytocin eliminates the requirement for
an infusion after the initial dose. It may, therefore,
become the preferred first-line drug, rather than
oxytocin.

agents during caesarean section

M. Heesen,'B. Carvalho,” J.C. A, Carvalho,’ J. ). Duvekot, R A. Dyer,” D. N, Lucas,’
N.McDonnell,’S. Orbach-Zinger’ and S, M. Kinsella’

1 Professor, Chairman, Department of Anaesthesia, Kantonsspital Baden, Switzerland

2 Professor, Department of Anesthesiology, Stanford University School of Medicine, Stanford, CA, USA

3Professor, Department of Anaesthesia and Department of Obstetrics and Gynaecology, University of Toronto, ON,
Canada

4 Consultant, Department of Obstetrics and Gynecology, Erasmus Medical Centre Rotterdam, Rotterdam, the
Netherlands

5 Professor Emeritus, Department of Anaesthesia and Peri-operative Medicine, University of Cape Town, Cape Town,
South Africa

6 Consultant, Department of Anaesthesia, Northwick Park Hospital, Harrow, UK

7 Clinical Associate Professor, Department of Anaesthesia and Pain Medicine, King Edward Memorial Hospital for
Women, Subiaco, WA, Australia

8 Clinical Associate Professor, Department of Anaesthesia, Beilinson Hospital, Petach Tikvah, and Sackler Medical
School, Tel Aviv University, Tel Aviv, lsrael

9 Consultant, Department of Anaesthesia, StMichael's Hospital, Bristol, UK



"\ - CLINICAL
Mﬂ TRIALS

BEA o

Effect of early tranexamic acid administration on mortality, @ @
hysterectomy, and other morbidities in women with

post-partum haemorrhage (WOMAN): an international,

randomised, double-blind, placebo-controlled trial

WOMAN Trial Collaborators* m

Summary
Background Post-partum haemorrhage is the leading cause of maternal death worldwide. Early administration of published online
tranexamic acid reduces deaths due to bleeding in trauma patients. We aimed to assess the effects of early administration April 26, 2017

.. . . i httpy//dx.doi.org/10.1016/
of tranexamic acid on death, hysterectomy, and other relevant outcomes in women with post-partum haemorrhage. S0L40-6736(17130638-4

[ BN | i | PR S |

World Maternal Antifibrinolytic Trial
WOMAN Trial Collaborators




Inhibition offibrinolysisby TXA

Tranexamic AcIc

Lysine Binding Si

Tranexamic acid (TXA) is a synthetic derivative of the amino acid
It has a very high affinity for the lysine binding sites of plasminoge

It blocks these sites and prevents binding of activated plasminoge
the fibrin surface, thus exerting igntifibrinolytic effect




Death

Cause of death N;rféésa Pl\lliggesbso Riskratio P value
n (%) n (%) (95% Cl)
Bleeding 155 (1.5) 191 (1.9) 0.81 (0.651.00) 0.045
Pulmonary embolist 10 (0.1) 11(0.1) 0.90 (0.382.13) 0.82
Organ failure 25 (0.3) 18 (0.2) 1.38 (0.7§2.53) 0.29
Sepsis 15 (0.2) 8 (0.2) 1.87 (0.794.40) 0.15
Eclampsia 2 (0.02) 8 (0.1) 0.25(0.081.17) 0.06
Other 20 (0.2) 20 (0.2) 0.99 (0.541.85) 0.99
All causes 227 (2.3) 256 (2.6) 0.88 (0.741.05) 0.16

A Maternal deaths following PPH were due to a number of reasons;
equal in placebo and TXA arms
A But deaths due to bleeding was significantly reduced in TXA arm



Effect of TXA on death due to bleeding: Subgroups

Time since delivery RR (95% CI)

KM K 2 dzNJ 0.80 (0.551.16)
>1¢3 hours = : 0.60 (0.4%0.88)
> 3 hours ' = 1.07 (0.71.51)
Type of delivery

Vaginal 0.82 (0.641.05)
Caesarean section 0.80 (0.541.18)

Cause of haemorrhage

Uterineatony
Other / unknown

0.74 (0.5%0.99)
0.90 (0.661.21)

L |

All patients
2-sided p=0.045

0.81 (0.6%1.00)

I |
4 5 6 7 .8 9 1 1.1 1.3 15
TXA better TXA worse

Deaths were reduced but TXA should be given <3 hours
of bleeding for maximal benefit



Thromboembolic events

TXA

Placebo

(N=10033) (N=9985) F({é%‘ézﬂc'g) Pvalue
n (%) n (%)
Any event 30 (0.3) 34 (0.3)  0.88(0.541.43) 0.60
Venous events (DVT, PE) 20 (0.2) 25 (0.3) 0.80 (0.441.43) 0.45
Deep vein thrombosis 3 (0.03) 7 (0.1) 0.43 (0.1x1.65) 0.20
Pulmonaryembolism 17 (0.2) 20 (0.2) 0.85(0.441.61) 0.61
Arterial events (M, stroke 10 (0.1) 9(0.1) 1.11 (0.452.72) 0.83
Myocardialinfarction 2 (0.02) 3 (0.03) 0.66 (0.1£3.97) 0.65
Stroke 8 (0.1) 6 (0.1) 1.33 (0.463.82)  0.60

Similar in both groups



Systemic complications

TXA Placebo Riskratio
(N=10033) (N=9985) P-value
(95% CI)
n (%) n (%)
Renal failure 129 (1.3) 118 (1.2) 1.09 (0.851.39) 0.51
Cardiac failure 110 (1.1) 115 (1.2) 0.95(0.781.23) 0.71
Respiratory failure 108 (1.1) 124 (1.2) 0.87 (0.6¢1.12) 0.27
Hepatic failure 29 (0.3) 30 (0.3) 0.96 (0.581.60) 0.88
Sepsis 180 (1.8) 185 (1.9) 0.97 (0.791.19) 0.76
Seizure 33 (0.3) 43 (0.4) 0.76 (0.491.20) 0.24

Similar in both groups



Death due to bleeding

9FNXf & UNBFGYSYld o0Xo KNRO RR (95% CI)
PPH O 0.69 (0.580.90)
Trauma H 0.72 (0.680.83)
Overall ‘ 0.72 (0.640.81)
Late treatment (>3 hrs)

PPH O 1.07 (0.761.51)
Trauma B—> 144 (1.121.84)
Overall e 127 (0.961.69)

I [ [ [ [ [ I I I [

I
.5 .60 T .8 9 1 111213141516
TXA better TXA worse

Consistent findings from the CRASH Il study (n=20,000) and the WOMAN
trial (20,000 womeng to be of benefit, TXA should be given <3 hours



EARLY TREATMENT IS ESSENTIAL

Impact of treatment delay for severe bleeding

Tranexamic acid must be given urgently to save lives

treatment 15 minute

Immediate For evegl After
elay 3 hours

70% 10% No benefit

improvement decrease in
w@nan CRASHZ.

in survival survival benefit
Find out more at TXAcentral.org

Source: The Lancet (2017). Analysis of data for 40,000 trauma
patients and women with severe bleeding after childbirth

Credit: Rebeccah Robinson/LSHTM



EARLY TREATMENT IS ESSENTIAL

Survival benefit decreased by 10% for every 15 min delay until 3 h, after which there was no
benefit

2-4-
2.2
>0 Tl
1.8

1.6+

(95% Cl)

T4 -

1.2+

Odds ratio

1.0+

0-8

0 1|0 2|0 3|0 4|0 5|0 6|O 7IO 8|O 9|O lCI}O 12{_0 12|O 13|0|14|10 15|O 1é0 17|0 1é!} lSlJfO 2(|}O 2:|LO 2£O 2é0 24|O
135

Treatment delay (min)




WOMAN TRIAL RESULTS

A Early use of intravenous TXA
WHO recommendation (within 3 hoursof birth)

s on tranexamic acid
2 for the treatment of
8 postpartum haemorrhage

A Most deathsoccurwithin the first

two to three hoursafter birth, it is

} } } criticalthat TXAIs givenassoonas
possibleto savelives

Organization




Tranexamiacid in PPH

Reduces death due to bleeding overall by one

Reduces death due to bleeding within 3 hours

about one third

Reduces laparotomy for bleeding by over 35%

No effect on other causes of death g,“ﬁﬁrfgf%“?fgﬂ?;f”
or the treatment o

Did not reduce hysterectomy postpartum haemorrhage
No evidence of adverse effects

g@@@ World Health
WE*Y Organization



Aortic Compression

If bleeding is severe and if initial measures are not
successful, then external aortic compression should be
considered. Successful aortic compression, is achieved
when the femoral pulse ceases and when blood pressure
in the lower limit is unrecordable; it may be of benefit as
a temporary measure in the management of postpartum
hemorrhage whilst resuscitation and other management
plans are made.

Internal aortic
compression can also
be used as a temporary
measure to control
severe postpartum
hemorrhage due to
placenta percreta
during cesarean
section.

MNB. To view a video
demonstrating how to apply aortic compression visit
www.glowm.com



Bimanual Compression

PRINCIPLE BEHIND THE NEED FOR SUSTAINED
CONTRACTIONS OR PRESSUREGanBiLites
SUFFICIENT TIMEQ A = \/E

Balance between clotting and fibrinolysis
At times fibrinolysis is greateg stabiliseclots

© Copyright B-Lynch'0O5

Figure 1 lllustration showing bi-manual compression 78
of the uterus.



Isotonic solution bag
_~"direct infusion port (vaginal)
Isotonic solution bag
direct infusion port (uterine)

_ “Uterine balloon
Adjustment port ..

(uterine) -..\laginal balloon

...-..,_'. Vagma| balloon
distanco adusiment
Dra'nage ..........._-y-.-fi\'.l-"“""‘47

* Traction triangle
lumen



Global Health: Procedures and Instruments

Control of Postpartum Hemorrhage Using
Vacuum-Induced Uterine Tamponade

Yuditiya Purwosunu, Mp, Widyastuti Sarkoen, mMD, Sabaratnam Arulkumaran, MD, PiD,
and Jan Segnitz, MD

InPress Device

... Distal loop
with pores

Valve for inflating
Occlusion Balloon
N

. Occlusion
Balloon

Vacuum Port
\

| ——



An occlusion balloon, built into the device shaft, was inflated at the level of
the external cervicads, to create a uterine seal. The distal end of the device
was attached by standard suction tubing to a regulated suction source with
a oneliter collection canister, and set at-ndmHg vacuum.

ResultsThe suction created an immediate seal at the cerasal

50-250 ml of residual blood was evacuated from the uterine cavity into the
vacuum canister, the uterus collapsed and regained tone within minutes,
and hemorrhaging stopped in all cases. The device remained in place while
vaginal andoerineallacerations were easily repaired. The device was left in
place for a minimum of one hour, and in our study, up to 6.5 hours.



