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Efficacy of Multidisciplinary Clinical Path-
way for the Management of Postpartum
Hemorrhage

Objective: To evaluate the efficacy of the clinical pathway known as the best linkage for expeditious
expert decision (BLEED) system that we newly developed for the effective management of postpartum
bleeding.

Methods: This study was designed as a retrospective analysis. From January 2015 to May 2019, 155
patients who were treated for postpartum hemorrhage were included in our study. The non-BLEED
group included 86 patients who admit with postpartum hemorrhage before the introduction of
BLEED system, and the BLEED group included 69 patients who were applied with BLEED system. We
compared the outcomes between two groups including duration of hospital stay and amount of
transfusion.

Results: Duration of hospital stay was shorter in BLEED group than in non-BLEED group (4.0+1.9 vs.
4.7+2.7 days, P<0.05). Amount of red blood cell transfusion was less in BLEED group than in non-
BLEED group (4.7+3.3 vs. 6.4+5.4 units, £<0.05). There were no difference in clinical characteristics,
initial laboratory value, time to get a blood transfusion between the two groups. There were no
difference between the two groups in terms of management techniques, such as uterotonics, intrau-
terine balloon tamponade, pelvic artery embolization and cesarean hysterectomy.

Conclusion: BLEED system can be helpful method for the management of patients with postpartum
hemorrhage.

Key Words: Postpartum hemorrhage, Critical pathways
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Patient Information

Hypovolemia Mild Moderate Severe

Heart rate (bpm) O <100 O 100~120 O >120

systolic BP (mmHg) [0 <100 O 80~100 O< 80

Urine output(mL/h) | O 20-30 as5-15 O anuria
O anxiety,

Mental status O alert, anxiety O lethargy, stupor

confusion

Name / Age / BW / Ht /
Address
Registration parity - - -

number

P/l

Mode of delivery acs o vD NPO time

Delivery date Neonatal BW

P/Hx Op Hx

BP PR Hb ABO
;’::jmsion IV fluid amount

Oxytocin Duratocin Methergine Misoprostol
Vaginal packing Etc

Transfer from Time to arrival I

Fig. 1. Patient information check list. BP, blood pressure; BW, body
weight; Ht, height; P/l, present illness; CS, caesarean section; VD,
vaginal delivery; NPO, nothing by mouth; P/Hx, past history; PR, pulse
rate; Hb, hemoglobin; ABO, ABO blood type.
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Yes

Send alarm massage
to BLEED team

Prescribe the set
order

No
Anesthesiologist prepare to
secure central line at OB unit

Patient arrives

Perinatology

Secure IV route

,_
—

Get ER transfusion
permission

Get blood sample
with BLEED tube

Send blood sample and ER transfusion
permission to lab & blood bank

No

Yes

Check Anesthesiology
/ Radiology schedule

ry—

——

Start ion / ]
procedure |

Fig. 2. (A) Initial protocol when patient occurred. (B) Protocol when BLEED system activation after patient arrival. OB, obstetrics and
gynecology; BLEED, best linkage for expeditious expert decision; IV, intra-venous; ER, emergency.

A Before arrival Checklist B Initial Checklist

Duty Act Mild M;:" Severe Act F | Chief | R2 |assist| R1 '":'
RI 2% Chief. Fellow, Prof 2115}7| o [m] o Check the V/S, U/O, bleeding. AC q Smin a o m}
RI B assist, inten T3 5}7| o o o BLEED activation o
R2 X AUH A ATHERS| o o o IV line (x2) 2257 o o o
RZ BLEED alarm 6t7| o o o Central line ¥2}317] o
RI ANES, RD S 07l T2t A5t o ABG sampling o o o
RI A2 A5 o SampleZALEH Y X blood EEFH 27 o
RI Central line 2 2 $12}5}7| o o Fluid ! blood order 7] o
R2 BLEED order 02| Lj7] u] u] o S3TYEAM u]
RI TR 012 FHE7| u] o o Lab ZAQIFH7| u] u] u]
Rl 2SFYUEAM 012 EY o o Central line 22 {24317 u]
Chief 2E FH AR B u] o o Fluid management (pressure bag. etc.) o o o
Check the V//S, U/O, bleeding q 5min o o
OBGY US check
V/s stable S T EH| o o o
Check EKG, OR o

Fig. 3. (A) Before arrival check list. (B) Initial check list. BLEED, best linkage for expeditious expert
decision; ANES, anesthesiology; RD, radiology; F, fellow; V/S, vital sign; U/O, urine output; AC,
abdominal circumference; IV, intra-venous; ABG, arterial blood gas; OBGY, obstetrics and gynecology;
US, ultrasonography; EKG, electrocardiography; CXR, chest x-ray.

HE ARt A1) g2 o= A& Al digh 8-S T}
A] BLEED systemol] 335 7} 3}o] 2] ng= 2] ool A &
A A A &2 AS531A] ¥ 2L, BLEED systemS 23814 # T},
B o Fo] = BLEED system®] &84S ¢olr 7] 95t
BLEED system & A3} 7@ $-9] $x}pt9] 543 X5
HAES W74 A9 AL 8% A 713 55 vl st
Stk A #2498 IBM SPSS statistics version 20 (IBM Co.,
Armonk, NY, USA)& AH&-8F31IL, X0.065 &A14 0.2 2v]

Q= A 0.5 s,
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Table 1. Dermographic and Clinical Characteristics

Variable BLEED group Non-BLEED group  P-

(n=69) (n=86) value

Age 339437 335437 0539
Gestational age” 382439 38.8+2.0 0.219
Parity (primigravida) 36 (42.9) 48 (57.1) 0.077
Placenta previa 3(3.5) 2(29) 0.836
Previous cesarean section 7(10.1) 12(14.0) 0472
Preeclampsia 229 4(4.7) 0.564
LGA 1(14) 9(105) 0.024
Mode of delivery 0.748
Vaginal delivery 41(594) 56 (65.1)

Elective cesarean section 16(23.2) 18 (20.9)

Emergency cesarean section 12(17.4) 12(14.0)

Etiology of PPH 0.834
Uterine atony 40 (58.0) 56 (65.1)

Cervix or vaginal laceration 9(13.0) 10(11.6)

Placenta previa and accreta, 11(15.9) 11(12.8)

retained placenta

Others 9(13.0) 9(10.5)

Initial mental state 0.836
Alert 67 (96.3) 83(96.5)

Drowsy state 229 335

Comatose state 0(0) 0(0)

Initial vital signs

Systolic blood pressure (mmHg) ~ 108.3+£24.0 105.7£209 0478
Diastolic blood pressure (mmHg) ~ 68.1+17.0 65.6+15.5 0335
Pulse rate (/min) 96.0+17.4 98.9+19.8 0.349
Initial lab values

Hb (g/dL) 9.8+2.0 9.6+2.0 0512
Hct (%) 293464 289458 0616
PLT 166.3+84.0 157.9469.2 049
PT (INR) 30+14 14408 0291
PTT (seconds) 4374294 52.3+499 0207
Fibrin 191.6+£110.6 185.8+£107.2 0.741
FDP 179.6+245.9 147.6+220.7 0397
D-dimer 19.7£13.2 19.4£14.0 0.865

Values are presented as mean-standard deviation or number (%).

Abbreviations: BLEED, best linkage for expeditious expert decision; LGA, large for
gestational age; PPH, postpartum hemorrhage; Hb, hemoglobin; Hct, hematocrit;
PLT, platelet; PT, prothrombin time; INR, international normalized ratio; PTT, partial
thromboplastin time; FDP, fibrin degradation product.

“Use the decimal system.

www.e-kjp.org
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Table 2. Comparison of Management and Outcomes between the
Two Groups

BLEED group Non-BLEEDgroup  P-

Variable (n=69) (n=86) value
Management 0.241
Uterotonics only 23(333) 40 (46.5)
Intrauterine balloon tamponade 12(17.4) 7(8.1)
Pelvic arterial embolization 37 (53.6) 34(39.5)
Cesarean hysterectomy 4(5.8) 7(8.1)
Others’ 5(7.2) 8(9.3)

Values are presented as number (%).
Abbreviation: BLEED, best linkage for expeditious expert decision.
“Repair of vaginal laceration, manual removal of retained placenta.

Table 3. Comparison of Amount of Transfusion and Hospital Day bet-
ween the Two Group

ogue Wnaibaw b
Duration of hospital stay (days) 40+19 47427 0.047
Duration of ICU stay (days) 3.0+1.0 (n=3) 18+0.5(n=4) 0078
Amount of transfusion 59 68

RBC units 47433 64454 0.035
FFP units 33£35 3740 0.520
CRYO units 6.3£7.5 9.24+9.8 0.069
Platelet units 6.1483 52+7.1 0529

Values are presented as mean=standard deviation or number.
Abbreviations: BLEED, best linkage for expeditious expert decision; ICU, intensive
care unit; RBC, red blood cell; FFP, fresh frozen plasma; CRYO, cryoprecipitate.

Aol A non-BLEED #HAbHth ZQItH4.0£1.9Y vs.
4.7£2.7%, FX0.05) (Table 3). 88 ¥h-2 3215 A B 7
A 69 2] BLEED $FA}ol| 4 599 2] $hx}9] 85%2] Bkx}ol| A 4=
S okl 86™ 9] non-BLEED $kjol| A 6821 79%2] 3
A7 8E Wt} Rk 3hato] S8E) WS v asi
™ BLEED $+A}+©] non-BLEED $Ab Bt} 28 28-S 4
Al WEAL(4.743.3 vs. 6.4+5.4, PX0.05), 1 & oAM= 2}
o] 7F §IATHTable 3). 78 AA| T AA| 8 & 7| 7h4] A7t
S w78 % wak AlE A & A FHo A 7 7]
zpo] 74 SAATE. A RE 27} W Yol e 9 2w A
zo] AAE a1 AAZ AN MAEE A 27| 71K
299 A7 v EkS uf BLEED $-2kol| 4 non-BLEED
SAptol| u T A A 02 ol st & ShrH99.4+57.54 vs.
153.6£129.1%, FX0.05) (Table 4). 573} ozF A|7bee] &
I35 B187] Yste] =3k Ak oz A|ZES: 7R v] st
% tHTable 5). 827} Eof] =261 S o A|7HS 7|50 7

I
S 8AFH o5 6410 =7 B9 FReR, 0% 64 5-H
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Table 4. Comparison of Management Course between the Two Groups

Perinatology

Variable BLEED group (n=69) Non-BLEED group (n=86) P-value
Duration between ordering and transfusion of Rh-O (min) 284+134 237475 0.183
Duration between ordering and transfusion of cross-matched RBCs (min) 97.3£53.9 10341115 0.763
Duration between ordering and performance of cath (min) 59.2+57.0 35.5428.1 0.054
Duration between arrival of hospital and start of embolization (min) 99.4+57.5 153.6%129.1 0.020
Duration of embolization (min) 62.9+213 5294226 0.056
Values are presented as mean+ standard deviation.

Abbreviations: BLEED, best linkage for expeditious expert decision; Rh-O, O-negative; RBCs, red blood cells; cath, central venous catheterization.

Table 5. Comparison of Daytime and Nighttime Difference to Embolization Duration between the Two Groups

Variable BLEED group (n=19) Non-BLEED group (n=13) P-value
Duration between arrival of hospital and start of embolization (min) (day) 123.8+62.2 163311384 0.296
Duration of embolization (day) 54.8+15.6 50.8+24.6 0.600
Duration between arrival of hospital and start of embolization (min) (night) 79.3+46.9 147.7+130.0 0.038
Duration of embolization (night) 684+24.7 55.8+21.2 0.097

Values are presented as mean+standard deviation.

Table 6. Comparison of Amount of Transfusion and Hospital Day bet-
ween the Two Groups

Variable BLE(EE%?UF) Non—B(rI;E:E1D3)group Pvalue
Embolization 37 34
Hospital days 44+19 56+3.0 0.043
RBC units 50£39 73£55 0.041
FFP units 39+4.0 4.8+4.0 0.367
CRYO units 7.7£85 11.9£9.6 0.052
Platelet units 6.9£9.0 6.747.3 0912
Non-embolization 32 52
Hospital days 42413 54+4.1 0475
RBC units 45424 54459 0.639
FFP units 35427 36440 0921
CRYO units 7.1£48 84+9.2 0.642
Platelet units 5.0£55 56437 0.683

Values are presented as mean+standard deviation or number.
Abbreviations: BLEED, best linkage for expeditious expert decision; RBC, red
blood cell; FFP, fresh frozen plasma; CRYO, cryoprecipitate.

Fare =

U o 84 doll =23 dx15 OPJQE
]_

FAizel] fo] 7t Aholiz Mol A kil ofzk Azt Eﬂé}oﬁ
AR Al ?;177}%] 2 92% A7 BLEED systemo] A|e§= a1
Al 7u

] A7
F2 8} tH79.34+46.9% vs. 147.7+130.0
|

Al 3 E Qx}:ﬂ 7d-%- BLEED £hA}stol
non-BLEED ﬂx}:ﬂéﬂ} AT +8& AA 2%a(5.0+£3.9

218  https://doi.org/10.14734/PN.2019.30.4.214

vs. 7.315.5, [X0.05), AL 713H= O AATH4.4£1.9 vs.
5.6%3.0, /X0.05) (Table 6). AFg=FA| 22| & Wk $kapo} 2}
U F=A 718 A & <= (intrauterine balloon tamponade)
A A8 Wl B2} AlF AEES Al Pure sha} 7H2HS v wa)
Re W FEFI AL 717 B FAS 02 o3 2fol &
Kol x| ek},

ik

A5 Edel ofF B AP A o eke] W o= 3HAs)
A b I A AbEe] T2 7 A9 F sholtt, -2yt
o A= Bare] wpew 1t AT A 3t AR - 8t
bl B Aok o g ®atel] mhEd v)= gl A, @
Edde]ol, #4 SollA H S 2d B s SUkeka
QATE M o 2] gk AbS F o] T} ARl o R Bk A Al9A
7 HlEo] S7hek 97 Rt o] o] SHE o] srobA|aL A, Ay
n|nke] Z7ke} A A 9] 427 7&—% E}_ A 7= SR G

g Al vlEo] S7Fetr] miel

g

A EEE A5 27k 0}04 Bl S FA AlEekaL
CheRE A7) vl - T 8.8k, 12 an w2 AL ol 91915
ko] A gk Zlo] dlfoll & M SAEA 5o A
TrEEAE A 2 @.—C’* sta dHTE =L dov
a7t s A5 } A /\}*"er A A FAA 7 E
A& AR Z}%LLH SHehe U A e A < Al
= NAL 92 o= Qo] Ak &&= Wl=r} has)

www.e-kjp.org



Perinatology

At} 53] @AY EE S sHAHEL A1) $1xe]
=Y o}F ARl o= ulFE o] FHLEHA AEH
I Atk FHAHEE FEH A 2ol nlste] A}g-& HESH
AAl TES FAE = oL, E o Yelo] == S AAs)
o S5 &3S AT ez AEF AdS AT, A
5491 A o] o] FoIHE=A S FA] Felet 4= 9Jrh P B At
A 2k &9 hxle] A A v]&-S A R 20159 F-E 2017

[e)

1=
=
rN
>

497} 2) ©] non-BLEED groupol| A] &2 4 <=8 A] ko 3}
A= A A 867 9] $HA} 5 347 o & A A A1) 39.5%% 0.1,
2017d 5955 2019 59744 2] BLEED groupol| A= %14
698 9] 2} & 37 9 AT} s A S Aot om o]
= 53.6%% YeRlt F471E ] A 8<% non-BLEED
groupl A 8.1%, BLEED groupol| A 17.4%% <7} A& B

N

oAt} o9 AAG AgaF A Wgo] Q= A9l &
H A} F2 A YAYAT Aol AF e HESD )

Aol A& AR 95to] AL mhE £EH 43
bol ol stalsl kel 0 QAL F R sl

i

Hom A 5 9l w5E A AR WET} Hol ), o = At
=
=
o

o

W2 B do o
rd
-y
rlr
=)
A
off
of\
o
Lo
i)
fo
o

( rz‘
1B
ol
ot
=)
=
2
i)Y
>
Og(:t"
tlo
Ho
ol

o2

S AEE7] 744 2] AlZFe] BLEED system Aol 15
4] BLEED system©¢] 7+ %1 W & 99 4802
gle = Ak 53] oRgE ARt 147.7
= frolsiAl haskalth o
7] AAE o & Al
a1 3kxo] A x|el st AA 7| 7bA] o] A
o] B BLEED systeme]] AH%213} 2 g} o)
Ae-S Ggstal AEsHA Fegate] wE 7]

%7] wjFEoln o]= $-2]7} BLEED system< %
o] 2155k ol A g gsiA

A
A e

ML
9,
o2

~

>,
M

> rlo
M ot
Y
N
N
o%
o
=2

X
o
S
P
lo
i)
o

>~
>

woh
>,
o2,

)
> 2

1_41
ol
L
)
o 3o o b ot 2

o~
1
nokd

oll
»
2 gm
|
o
X

il
>,
0%
ol
ol

N
=

offt XN pC e mi ox T S

i
=
Ny

2
p
S
!
>
o,
av
He
2

_1

°

4 i

zo

o
fru
=2

LR
(i e ¥

4y ot
p I T )

ot fo,
N
b

23

=R N u A e A o =

o
=

Ac)

>

N -z
ro

_\3

i)

olo

ol

o

ﬂd
_\|:_Il
Y
(-
H
N

9
N
-

©

T AFAT BLEED system©] 7+
o A Ztzpe] A ek et <2
aho] gkt W Al 7] A7} A
55k BLEED system 7%= 9138t 4

I
k
2
o
e e
X
_>J‘_|‘

e

[ e

)
o,
o3 m
>
b

]’7ﬂ o].?_ = T

49l 919

0

IBone et
-
A

.
_—)&l

N
¥

@

)

O

2
o
it

www.e-kjp.org

2019 December;30(4):214-220

3k 22 ¢] F Aol 3t AR E el & o7 AE-EHA
= el 4k Zd g8l o] F =7} S8kl AL, BLEED
system?] & O 2 ALS &9 Shxjo] =y} §h] x| LA o7

o] Wag B

A 9.

Qgeistatslel A0 AAF Soto] AT AN b

AAUA FANAES W BAL FAPA AL S10L
oel

o)
-
o
w}
)
<
%)
T
8
-u
Hy
_1
El
o
_oer
X
o
B
o

FolTh 1 & A5
Al A2E WA AU 7 E A "E A&, Ak
AEams A sbxto] =873 A 717 Bl Al &7
A o' {1olg Apol& HolA| kot xvh4 o & BLEED
system - & 74 A5 eI BLEED system= T+
At F Ae B A F A 73 3EA Foll A A W
37} 9l¢l o o] BLEED system 78 2.2 $kx}9] %7] A
A D e A5 Ao A& AA o] 7hsEelaL, A 28y

.
=~
BT T BASEA AL 71709 P ekt Ao

2 Zrole] Fof 7} x| 215 ofo} 5
&2 Flsfof shAI tiF o
. o] so9] Folurt Fashtt o
ZF 48 X2 EZ(massive transfusion protocol)®] A &8
3 JAZICEY e A 28 sdel A o)
Sdo] WA N3 o] F g sitt, B Aol A
. A)ZHe fre]8k Zfoli= I3k BLEED

@
il
)
o>

=<

3}, o Bge|shahiro 2 o] slo] 9laL, 58 L Hshe] 5
o}
=g

&t BLEED systemell #4d¢] € = ==
A|&2Q1 =27} H g8t o]of] Bh= A Ae] 7] (electronic
medical record) A1 %= A& sl oF & A 0 =2 BRIt

3kxe] o] 5 ¥ BLEED system©] 7% WA 1 @&
FAEo] o 2 d$E Hol= AS & vk HeE4 A
A& Apgg BEst] A2l 7]5S FASH ® 2k non-
BLEED group®] 869 & 799 o =& A $x}e] 91.9%°]1,
BLEED group®ll A& % 6994 % 65 2.2 94.2% 31t} $4}<]
A9 71748 A B non-BLEED groupoll A= B4t 4.7 0]
i1, BLEED groupol| A1+ 1t 4,04 2 A2 02 §2]3k x}
0|2 w9l o]i= BLEED system 73802 A& g4}
Z7] A7} o] Fol A il X5 Al gl o] M x o, A g 24|

https://doi.org/10.14734/PN.2019.30.4.214 219



Kim AM, et al. Efficacy of multidisciplinary clinical pathway for the management of postpartum hemorrhage

7} o] ol ol wEl A5 EH 2 Qste] WA e P s
&4, 9 AR U] a1, AR, R AR EEE S
2o FYT A L FoEWUA A 71k EAR U
Ao 2 ®elt) BLEED systemE A &8 312} 2 x| &
23 DA o e AErHede] 11UF AAE A
a7 sta o] gxlo] Eele] ks HEsiA Aoz 4t
T 29 IAE GEHOR AXstY o Fo] P Bos F
F A AR Alm AT

References

1) Khan KS, Wojdyla D, Say L, Gllmezoglu AM, Van Look PF. WHO analysis
of causes of maternal death: a systematic review. Lancet 2006;367:1066-
74.

2) Dildy GA 3rd. Postpartum hemorrhage: new management options. Clin
Obstet Gynecol 2002;45:330-44.

3) Higgins S. Obstetric haemorrhage. Emerg Med (Fremantle) 2003;15:
227-31.

4) Pahlavan P, Nezhat C, Nezhat C. Hemorrhage in obstetrics andgyneco-
logy. Curr Opin Obstet Gynecol 2001;13:419-24.

5) Mason BA. Postpartum hemorrhage and arterial embolization. Curr Opin
Obstet Gynecol 1998;10:475-9.

6) Wise A, Clark V. Challenges of major obstetric haemorrhage. Best Pract
Res Clin Obstet Gynaecol 2010;24:353-65.

220  https://doi.org/10.14734/PN.2019.30.4.214

Perinatology

7) Cameron CA, Roberts CL, Bell J, Fischer W. Getting an evidence-based
post-partum haemorrhage policy into practice. Aust N Z J Obstet
Gynaecol 2007;47:169-75.

8) Deneux-Tharaux C, Dupont C, Colin C, Rabilloud M, Touzet S, Lansac J, et
al. Multifaceted intervention to decrease the rate of severe postpartum
haemorrhage: the PITHAGOREG6 cluster-randomised controlled trial.
BJOG 2010;117:1278-87.

9) Cho HY,Na S, Kim MD, Park |, Kim HO, Kim YH, et al. Implementation of a
multidisciplinary clinical pathway for the management of postpartum
hemorrhage: a retrospective study. Int J Qual Health Care 2015;27:459-
65.

10) Seo K, Park MI, Kim SY, Park JS, Han YJ. Changes of maternal mortality
ratio and the causes of death in Korea during 1995-2000. Korean J
Obstet Gynecol 2004;47:2345-50.

11) Callaghan WM, Kuklina EV, Berg CJ. Trends in postpartum hemorrhage:
United States, 1994-2006. Am J Obstet Gynecol 2010,202:353.e1-6.

12) Knight M, Callaghan WM, Berg C, Alexander S, Bouvier-Colle MH, Ford
JB, etal. Trends in postpartum hemorrhagein high resource countries: a
review and recommendations from the International Postpartum He-
morrhage Collaborative Group. BMC Pregnancy Childbirth 2009;9:55.

13) Kang CS, Park SY, Lee JY, Oh JY, Ju WD, Kim SK; et al. Applicable indica-
tions and effectiveness of the selective arterial embolization in the ma-
nagement of obstetrical hemorrhage. Korean J Obstet Gynecol 2004;
47:51-9.

14) Gutierrez MC, Goodnough LT, Druzin M, Butwick AJ. Postpartum he-
morrhage treated with a massive transfusion protocol at a tertiary
obstetric center: a retrospective study. Int J Obstet Anesth 2012;21:230-
5.

www.e-kjp.org



