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Usefulness of critical pathway for variceal upper gastrointestinal bleeding
in the emergency department for the treatment and prognosis of patients

Jaehwan Lee!, Je Sung You?, Go Eun Park? Ju-young Park?,
Sung Phil Chung?, Tae Young Kong*, Jin Ho Beom*, Dong Ryul Ko*

‘Department of Emergency Medicine, 2Department of Research Affairs, Biostatistics Collaboration Unit,
Yonsei University College of Medicine, Seoul, Korea

Objective: Endoscopic hemostasis is a key treatment for variceal upper gastrointestinal bleeding. However, the effects of
early endoscopy in variceal upper gastrointestinal bleeding have not been sufficiently studied. This study investigated the
effects of the use of the critical pathway (CP) for upper gastrointestinal bleeding.

Methods: The study was designed as a ‘before and after’ study. A group of patients diagnosed with variceal upper gas-
trointestinal bleeding from January 1, 2011, to December 31, 2014, and CP activated patients from January 1, 2015, to
December 31, 2018, were reviewed retrospectively. The study endpoints included an analysis of the following in the two
groups: time from emergency department (ED) arrival to endoscopy, number of blood transfusions, hospitalization period,

intensive care unit (ICU) admission, 30-day mortality.

Results: From January 1, 2011, to December 31, 2018, 207 patients were admitted with variceal upper gastrointestinal
bleeding, and 137 patients with a Blatchford score of 7 or higher were included in the study. Of these, 88 patients visited
before the implementation of CP and 49 patients visited thereafter. The time from ED arrival to endoscopy was 218.1+
201.7 minutes in the CP activated group, which was about 200 minutes shorter (P=0.046) than the non-CP group. There
was no statistical difference in 30-day mortality, transfusion, emergency room hospitalization time, number of ICU admis-
sions, and hospitalization days (P=0.348, P=0.394, P=0.651, P=0.164, and P=0.069).

Conclusion: After CP, the time to endoscopy was significantly shortened, but it did not reduce mortality.

Keywords: Gastrointestinal hemorrhage; Esophageal varices; Gastric varices; Endoscopy; Hemostasis; Critical pathways
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Capsule Summary

What is already known in the previous study

It has been reported that there is no difference in mor-
tality if endoscopy is performed within 24 hours of
upper gastrointestinal bleeding. However, most studies
were conducted in patients without varicose veins and
the effects of early endoscopy in variceal upper gas-
trointestinal bleeding have not been studied sufficiently.

What is new in the current study

After applying the critical pathway for upper gastroin-
testinal bleeding, the time to endoscopy was significant-
ly shortened, but it did not reduce mortality in patients
with variceal upper gastrointestinal bleeding.

N
=

oz
mE oo > > U

4 o T 1o 42
=

ol
o

Qo=

W oo
o, g
N

Al

ol

1=)
==

o du

F1r okl 4o

et il

¥ 2
o jﬁw -
o2 9 Hu

ol &

o K

ox
4
do
M 30 o Mo N oY

1o

. H
M2 e e
B oo o

EN
~

o> o wad
o2,

O U O
kd
_O|L
=l
pac
o

1o
lut
¢
e
ol
e
=
>
ek
i

O:

it
'_>“4'“
o
e 12 o oM off

Bt o X e o

b st
fF

(

&

ok
e
Ao
o
>,
il oM
N
]

4o

i

gt

-,

)

>

)

il

o

ox
2
-0,
.

N
2,
N >,
2 o2 I [
e

s Mo r|f

ko
P
4z i [o o> mo
S

o N

—_ -

i

N e

SR

i

1% o |o

L O

=2

M= 1241 el WAl
em, o= A 7HA AelA

o
o dm Ao
ol

o,

=
M Ao T
=

IR
¢}
o,

5

jus]
-

L e ANt mpe oo )y
e
rlo
R
o,

zo o
=

Jeong 5'*0] Al& gk Aol A 24 A7k o] €] 27 AN
A7 YA Al 24417 o] Fof A E -9
WAE Aleg wstlar, 72Hzhe] Sabtel A 2.8% 9
6.4%° AEE(ZHIHA G AHAE S [relative
risk], 2.30; 95% confidence interval, 1.20—4.42;
P=0.012)& ®o AAE AHAIAE A delA AlgE] F
7vete A3 B3 S AT 2 JeVtE 2
7] 1WA Bl A frelml el @ s = A B
o ey H2 AYE R Z3E AFNAM T 6417
ojufe]] o] Folzl -9 WA G o] AbgEe] Ao
Ao A7 B HATEY 28y o]y st Aol A
A Fol gt AR AT £ Ao|ae g Fo F
s A7 o] FolA A FSh E AT T HelA = AT
A7 29 kAo £ A8 A3 (critical pathway for
upper gastrointestinal bleeding, CP) & E=93to] (1)
o A A3 9 o =] AR dE (2) wE A
dHAATAGA WA NS A2 A FESA

AT AU 2EE uAHE 28l vla AMEE

M b

o] &3 @A) ol $FAR GlolH o 10 A
7 Bgsh AT 27 Aol AR YU
29 vX 5 Gael] Ua AFE $EE AAolth X
FEARAIR 2Y B4 F PUFE R nABES
stel A A AV BAFAY A LS
wEaha olzlo] 4 AU, £EF, FHAY A9
o7, ARES HE A0 ST B 4TS Fetol
CPYl E8J0] 4948 JUF 28 BTN o9
L v A 2A ol sl Pobuz Hh

A AR FEY EHo] W, ) NS4 e &
vz

i
( .{01

(&g, g, (D 497 AA9, 6) WA Al
g T g FHol A= CP @73k A3y,
CP @737k Ade 45 4402 2373t g9zl
7b o] oA, kAL S atol A = E ol

Hap 7 ol dist F0lE ek w3 A3 vl A=

25 UIA7 A8 o] -5 A7 sto] Algdsit),

CP7F AN&E7] A9l 2011 1€ 19HH 20149 12
4 3197449 713wt SEXIEAgHe EY, A,
WS FAE dsto] AT AT o] Add
A 23S Al Tl 20159 1€ 1LHE 2018
W 12€9 314704 9] 717 52 CP7F A g F A5
g A 29 AAE ORItk w55 A
< dste] 9% £ SApolA SA A= e 9 A
FAEE 2o QA AE A5 F e AFAAY
The Glasgow—Blatchford score®Z 7|02 &to] 74
o]l FAE o R gFT|FES AT AT
T AR dAEd A7 93]9) IRB 95 Wk

th, S84 #EATE A= HAHAH(FIM S 3-
2020-0158). 97715 a8 I8 AAAES

sto] ZAbskdTh: (1) AW, (2) vol, (3) IAH (S5
2715 4 A7 FelA e FE F5), () FeY,
(5) Ay, (6) g, (7) @yl (8) hemoglobin,
(9) hematocrit, (10) platelets, (11) blood urea
nitrogen, (12) creatinine, (13) prothrombin time,

2 of



388/ 0ITHE 2|

(14) activated partial thromboplastin time, (15)
aspartate aminotransferase, (16) alanine amino—
transferase, (17) WHFH 59183 HAIA7H2 A4
A1ZF, (18) bleeding 991, (19) +3%, (20) w4 A
4717, (21) Y4717, (22) intensive care unit (ICU)
e o5, (23) ICU 944 717, (24) 30 AFE of 7.
Ax} F7F FEE 309 A oAF-E skglon, £E o

o 71w
B, FEE, AR WA A ARE S5 A
b A QA o, TR ALV, T AL

7 Hlol"HE F4ak a9 2
Tste] w7)8k ik MY
$ Ftol Al 27 (chi—squared test) E+ A
5} 717 (Fisher exact test) Z o]-g3alo] nlwalgict 4
EHFE 59 o]RE t—7 4 (independent 2—sample t

test) & o]&3to] n w3t CP A3 FoAv= ohd
& Z2A2E 3 AEA (multivariable logistic regres—
sion) & o]g3te] Hlws Tk FAEA 2 IBM SPSS

Statistics ver. 21.0 (IBM Corp., Armonk, NY, USA) &
0] 23t 01 Pgto] 0.05 ©]dtolH EA A o7 §ojst
AL A3l

2

2011 19 1458 20184 129 3194704 A9 7
7 RSS9 A= F 4338 0 E UEsh
T 713E F CP o]x 9 &7 o] F 272%0l%loH, C

rR ru1m

o] A7} 16102 &l
ato] AR AT AT FH =9 = F 207
2o, o] F Blatchford scoreZ} 78 o]z <
¥3hE b= T 13790tk o] & CP o] dof st
3217} 881, o] 3o W13t $kx}7} 491 0]t} (Fig. 1).

rtol

1. e &=

Am

g

O Sx59] A9 Hd 60.2111.840]%12H, CP
A o] % FA= 63.6112.84], o] d A= 58.3+110.8
A2 Ydebes EA84<l 2o]E B TH(P<0.011)
(Table 1). | ik ApolE Hotrr] sl Al
Sequential Organ Failure Assessment score % The
Glasgow—Blatchford score ¥ oA EAEA o] =
Hol#A ¢tk (P=0.0709, P=0.1049) (Table 1). 1 9]
sk P, A9, B7s, B, AEW 2, 2sug
59 712 BAAE BT EARD Aol nolA Bk
th thul ukA AR 3kxb7F CP Al o] W 37
oA 8% (16.3%) 2= 1 o] st A2 31
(3.4%) Bt wokom FAS A zolE HAH
(P=0.017). &xt P HAPGelA = HE 57 CP Al
gAptel A 11,010.615,321.002 =& 2718 Bt
(P=0.0005). gxtsle-Adrtol| A= Aol d-E CP A8
o]F welA 1.3+0.98 %9th(P=0.0062). 1 9]l
EF(133.67£5.30 vs. 137.56+5.05, p<0.001) 3} o}
W o]=(51.04£25.60 vs. 74.73£75.67, p<0.010) 5
27k CP A8 A wollA Eekont A9l qholl 23159l
th 294 A3 Al Ad} wdo] Sl oS A
Mo 843 37 EER Sg94d AJZto] 41511812
CP A A FollA =2 2d8E BH(P<0.001).

=z=Z= 1=
5o -

433 Patient upper Gl bleeding with varix

207 Patients upper Gl bleeding by varix

l

137 Patients with Blatchford score of 7 or higher

88 Patients previous CP period

49 Patients within CP period

Fig. 1. Patient group selection before and after critical pathway (CP). Gl, gastrointestinal.
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69 (12.2%), 69 (6.8%)Fon o= EATZC xjo]=
Holx| &k9kth(P=0.348) (Table 2). ©|&} H7} AGEo

T

il

el A Ed FdS 2 Sk CP A § Skl A
4878 (97.96%), o] W&ol = 857 (96.59%)
2R S 8-S wston FAAR Aol B
ojA sttt s A 47 4.612.6, 5.4%8.4719
A AAE Loy o= FAA kel 7} Il

(P=0.394) (Table 2).

Table 1. Baseline characteristics

FEEE WAdE AlE

A AL ICU 48 o, Aol M= 2fol & BolA

CP %7} 54
ato, B FEA S AA A
of wheh =8 F7F fEEo] STASA R Ao]E HolA
23kt (Table 3).
A &2 T T = FALE WA

A U AFE WA A A7HA] A
0] 218.1£201.7% 2
YERETH(P=0.0455). T3 oF FoA BT 2t

Ao Z YEtth &5 4

ok 2009 %]

o

124]

o By

t}(Table 2). & F7M45S 492 39S 1
[e:

07

==

ol JFo] =A Lotrr] 9

izt g

. Total CcP Pre-CP
Variable (n=137) (n=49) (n=88) P-value
Male sex 111 (81.02) 41 (83.67) 70 (79.55) 0.555
Age (yr) 60.2£11.8 63.61+12.8 58.3+10.8 0.011*
Hypertension 36 (26.28) 14 (28.57) 22 (25.00) 0.649
Diabetes mellitus 48 (35.04) 17 (34.69) 31(35.23) 0.950
Cardiovascular disease 8(5.84) 2(4.08) 6 (6.82) 0.711
Cerebrovascular disease 3(2.19) 1(2.04) 2(2.27) 1.000
Hepatitis 46 (33.58) 15 (30.61) 31(35.23) 0.584
Chronic kidney disease 11 (8.03) 8(16.33) 3341 0.017*
Liver cirrhosis 131 (95.62) 46 (93.88) 85 (96.59) 0.666
Hepatocellular carcinoma 45 (32.85) 18 (36.73) 27 (30.68) 0.470
Systolic blood pressure (mmHg) 100.17+22.45 99.08+22.42 100.77+22.58 0.674
Diastolic blood pressure (mmHg) 61.66+15.47 58.74+15.50 63.30+15.30 0.098
Pulse rate (beats/min) 92.50£22.26 95.31+£22.46 90.93£22.12 0.272
White blood cell (1L) 8,976.861+4,721.98 11,010.61£5,321.00 7,844.43£3,950.64 0.001*
Hemoglobin (g/dL) 8.28+1.89 8.41+2.03 821181 0.554
Hematocrit (%) 25.42+£5.38 25.87£5.98 25.17+£5.03 0.467
Platelets (< 10%/xL) 122.60£74.38 136.25+100.67 115.00£53.80 0.175
Activated partial thromboplastin time (sec) 37.02+16.19 28.95+6.99 41.51+18.05 <0.001*
Prothrombin time (INR) 153*0.53 1.49+0.41 155059 0.494
Aspartate aminotransferase (IU/L) 64.80+67.35 70.80+86.41 61.47+54.22 0.496
Alanine aminotransferase (IU/L) 30.02+23.24 28.92+24.21 30.64+22.80 0.680
Total bilirubin (mg/dL) 1.88+2.28 2.281+3.09 1.66+1.64 0.193
Albumin (g/dL) 2.85+£0.55 2.77£0.53 2.90£0.57 0.197
Blood urea nitrogen (mg/dL) 36.22+19.07 38.60*£21.51 34.90+17.56 0.278
Creatinine (mg/dL) 1.09%+0.68 1.35+0.95 0.94£0.40 0.006*
Sodium (mmol/L) 136.17£5.45 133.67£5.30 137.56£5.05 <0.001*
Potassium (mmol/L) 459+0.74 456*0.77 4.61*£0.73 0.767
Amylase (U/L) 66.41+63.69 51.04+25.60 74.73+75.67 0.010*
Lipase (U/L) 61.30£60.52 48.20£53.70 68.3963.08 0.068
Previous upper Gl bleeding 78 (56.93) 25 (51.02) 53 (60.23) 0.297
Risk medication 10 (7.30) 5(10.20) 5(5.68) 0.330
SOFA score 299+t1.84 341£217 2.76+1.59 0.071
Blatchford score 13.28+2.24 13.69+2.38 13.05+2.14 0.105

Values are presented as number (%) or mean=SD.
CP, critical pathway for upper gastrointestinal bleeding; INR, international normalized ratio; Gl, gastrointestinal; SOFA,

Sequential Organ Failure Assessment score; Mean, statistical average; SD, standard deviation.

* P<0.05.
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Table 2. Outcomes of before and after CP

Total CP Pre-CP
Outcome (n=137) (n=49) (n=88) P-value
Primary outcome
Death from any cause within 30 days 12 (8.8) 6 (12.2) 6 (6.8) 0.348
Secondary outcomes
Red-cell transfusion 133 (96.08) 48 (97.96) 85 (96.59) 1.000
Units of red cells received by transfusion 5.15+6.93 461261 5.441+8.42 0.39%4
Admission to EGD (min) 347.12+£728.67 218.12+201.74 418.96*890.49 0.046*
ED stay 829.72£897.44 783.06£833.25 855.711934.91 0.651
ICU admission 43 (31.39) 19 (38.78) 24 (27.27) 0.164
ICU stay 1.24+2.92 159*1.62 1.05£3.43 0.209
Hospita stay 9.65+5.92 11.06*=7.58 8.8614.62 0.069

Values are presented as number (%) or mean= SD.

CP, critical pathway for upper gastrointestinal bleeding; EGD, esophagogastroduodenoscopy; ED, emergency department;
ICU, intensive care unit; Mean, statistical average; SD, standard deviation.

* P<0.05.

Table 3. Logistic regression of before and after CP (for main outcomes)

Variable

Primary outcome
Death from any cause within 30 days
Secondary outcomes
Red-cell transfusion
Units of red cells received by transfusion
Admission to EGD (min)
ICU admission

Univariable Multivariable
OR (95% ClI) P-value OR (95% ClI) P-value
3.954 (0.943-16.580) 0.0602 2.699 (0.566-12.878) 0.213
0.183 (0.683) 0.7897 0.231(0.453) 0.61
0.183(0.683) 0.7897 0.231(0.453) 0.61
1.000 (1.000-1.001) 0.1144 1.000 (1.000-1.001) 0.568
1.907 (0.580-6.270) 0.2878 1.727 (0.508-5.877) 0.382

CP, critical pathway for upper gastrointestinal bleeding; OR, odds ratio; Cl, confidence interval; EGD, esophagogastroduo-

denoscopy; ICU, intensive care unit.

Table 4. Outcomes of subgroup analysis for shock patients
Total CP Pre-CP
Outcome (n=23) (n=8) (n=15) P-value
Primary outcome
Death from any cause within 30 days 4(17.39) 0 4 (26.67) 0.257
Secondary outcomes
Red-cell transfusion 21 (91.30) 8 (100) 13 (86.67) 0.526
Units of red cells received by transfusion 10.043+15.408 5.38+2.07 12.53+18.76 0.165
Admission to EGD (min) 481.441+164224  12550£62.27 671.271£2,031.04 0.316
ED stay 608.30*705.01 426.38+£536.22 705.33£779.94 0.378
ICU admission 17 (73.91) 8 (100) 9 (60.00) 0.058
ICU stay 3.57£6.07 2.88*£1.46 393*£751 0.605
Hospital stay 11.74£6.13 12.13+4.67 11.53£6.93 0.831

Values are presented as number (%) or mean= SD.

CP, critical pathway for upper gastrointestinal bleeding; EGD, esophagogastroduodenoscopy; ED, emergency department;
ICU, intensive care unit; Mean, statistical average; SD, standard deviation.
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Table 5. Cutoff point that makes the biggest difference in patient stay time

ED arrival to EGD

Variable cutoff point < Cutoff point >Cutoff point Difference t-value P-vaue
ED stay (min) 190 606.811+676.49 (82) 1,162.07+1,074.25 (55) 555.27+858.01 3.407  0.001
ICU stay 190 1.63=3.05(82) 0.66*=2.63 (55) -0.981+2.89 -1.947  0.054
Hospital stay 107 13.57+9.50 (21) 8.94£4.74 (116) -4.63%£5.70 -2.187  0.040

Values are presented as mean= SD (number).

ED, emergency department; EGD, esophagogastroduodenoscopy; ICU, intensive care unit; Mean, statistical average; SD,

standard deviation.
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