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Effect of fast track on prognosis in patients with common bile duct
obstruction with cholangitis in emergency department

Sang Yong Lee!, Sung lll Jang?, Sung Phil Chung*, Hye Sun Lee? Soyoung Jeon?,
Je Sung You!, Tae Young Kong?, Jin Ho Beom*, Dong Ryul Ko*

Department of Emergency Medicine, Yonsei University College of Medicine, Seoul,
?Department of Internal Medicine, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul,
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Objective: Biliary decompression through bile drainage is a key treatment for common bile duct obstruction with cholan-
gitis. However, the effectiveness of early interventions has not been studied sufficiently in Korea. This study investigated
the effectiveness of fast-track biliary decompression.

Methods: A group of patients diagnosed with common bile duct obstruction with cholangitis between January 1, 2014,
and December 31, 2019, was reviewed retrospectively. We divided them into two groups: before and after the implemen-
tation of fast-track biliary decompression. The following items were analyzed in the two groups: time to intervention, num-
ber of hospital days, length of stay in the emergency department, and intensive care unit (ICU) admission.

Results: Between January 1, 2014, and December 31, 2019, 418 patients were admitted for common bile duct obstruc-
tion, and a total of 369 patients were included in this study. Of these, 168 patients visited the hospital prior to implementa-
tion of the treatment, and 201 patients visited after implementation. The time to intervention was 6.1 (4.2-11.0) hours in
the fast-track group, which was about 9 hours shorter than the other group (P<0.001). There was no statistical difference
in the number of hospital days, emergency department length of stay, and ICU admissions (P=0.535, P=0.034, P=0.322).
Conclusion: The time to intervention was shortened significantly in the fast-track group. However, we did not observe a
significant improvement in patient prognosis. It may be possible that the procedure time may need to be shortened for a
better prognosis. This should be investigated in future studies.
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Capsule Summary

What is already known in the previous study
Biliary decompression through bile drainage is a key
treatment for common bile duct obstruction with
cholangitis. However, the effectiveness of early inter-
ventions has not been studied sufficiently in Korea.

What is new in the current study

We verified that the introduction of fast-track interven-
tion helps to shorten the intervention time in patients
with a common bile duct obstruction. However, the
prognosis did not improve. We presented the cutoff
value for the appropriate intervention time to improve
the prognosis.
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418 Patients common bile duct obstruction

25 Time to ERCP > 72 hr

+ 10 Follow up loss d/t transfer out
8 Coagulation abnormality
6 DNAR

369 Patients common bile duct obstruction

168 Patients before
fast tract

201 Patients after
fast tract

Fig. 1. Patients' enrollment. ERCP, endoscopic retrograde cholangiopancreatography; DNAR, do not resuscitation.
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Table 1. Baseline characteristics

(6.4-20.9), 6.1 (4.2-11.00A17+2.2 T 2 715 2F 9
A7V EE5E A SS F18HITH(P=0.048) (Table
D). 28y 72 o $ Az AAst AY7IzE o)zt o F
AAZ ARt SHA AYAZE, A JA o oA
A %ﬁ]@”iﬁfﬁ Aol & EO]X] 2 okth(Table 3).

Variable Total (n=369) Before fast track (n=168)  After fast track (n=201)  P-value
Male sex 215 (58.3) 100 (59.5) 115 (57.2) 0.654
Age (yr) 69 (55-78) 71.5 (56-80) 68 (54-77) 0.048*
Comorbidities
Hypertension 179 (48.5) 91 (54.1) 88 (43.8) 0.047*
Diabetes mellitus 132 (35.8) 63 (37.5) 69 (34.3) 0.527
Hepatitis 27 (7.3) 11 (6.6) 16 (8.0 0.604
Pulmonary Thc 16 (4.3) 5(3.0) 11(5.5) 0.241
Chronic kidney disease 15(4.1) 5(3.0) 10(5.0) 0.333
Malignancy 31 (8.4) 14 (8.3) 17 (8.5) 0.966
Vital sign
Body temperature ("C) 37.4(36.9-38.2) 37.5(36.9-38.2) 37.4(36.9-38.1) 0.665
Septic shock (ED admission) 37 (10.0) 14 (8.3) 23 (11.4) 0.322
Laboratory data
White blood cell (xL) 8.7 (7.4-9.5) 8.9 (7.7-9.6) 8.56 (7.2-9.4) 0.007*
Hemoglobin (g/dL) 13.6 (12.2-14.8) 13.6 (12.3-14.7) 13.5(12-14.9) 0.966
Platelets (X 10%uL) 233 (177-289) 232 (174.5-291) 233 (177-286) 0.874
Prothrombin time (INR) 1.085(1-1.2) 11(1.0-1.2) 1.065 (1.0-1.2) 0.022*
Aspartate aminotransferase 81 (60-98) 78 (55-157.5) 86 (66-97) 0.264
Alanine aminotransferase 93 (75-365) 92 (72-239) 94 (77-422) 0.128
Total bilirubin (mg/dL) 3.6(2.1-5.7) 3.2(2-5.2) 3.8(2.3-6.3) 0.039*
Albumin (g/dL) 4.1 (3.8-4.4) 4(3.8-4.4) 4.1 (3.8-4.4) 0.709
Gamma glutamyl transferase 389.5(158.5-632)  360.5 (126.5-628.5) 401.5 (163.5-646) 0.627
Blood urea nitrogen (mg/dL) 16.5(9.5-24.5) 17.8 (9.8-26.3) 15.4 (9.4-23) 0.048*
Creatinine (mg/dL) 0.87 (0.69-1.1) 0.87 (0.7-1.2) 0.86 (0.7-1.1) 0.932
Procalcitonin (ng/mL) 1.36 (0.3-7.3) 1.62 (0.6-6.2) 0.97 (0.3-7.6) 0.210
C-reactive protein (mg/dL) 59.4 (8.5-85.3) 59.2 (12.6-84.8) 59.4 (7.9-85.6) 0.441
Intervention 0.110
ERCP 337 (91.3) 159 (94.6) 178 (88.6)
PTBD 32(8.7) 9(5.4) 23 (11.4)
Cholangitis severity? 0.314
Mild 236 (64.0) 112 (66.7) 124 (61.7)
Moderate 38 (10.3) 19 (11.3) 19(9.5)
Severe 95 (25.8) 37 (22.0) 58 (28.9)
SOFA (ED admission) 2(2-9) 2(2-35) 2 (2-9) 0.725
SOFA (after intervention) 2(2-3) 2(2-3) 2(2-3) 0.615
Time from arrival to intervention (hr) 9.1(4.8-18.3) 15.1 (6.4-20.9) 6.1(4.2-11.0) <0.001

Values are presented as number (%) or median (Q1-Q3).

Thc, tuberculosis; ED, emergency department; INR, international normalized ratio; ERCP, enodoscopic retrograde cholan-
giopancreatography; PTBD, percuteneous transhepatic bile drainage; SOFA, Sequential Organ Failure Assessment score.

* P<0.05.

3 Severity assessment criteriafor acute cholangitisin 2018 Tokyo guideline.
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Table 2. Univariable model and multivariable model for hospital day

Univariable model Multivariable model
Variable
B (SE) P-value B (SE) P-value

Fast track 0.377 (0.526) 0.474 0.303 (0.449) 0.500
Male sex -0.375 (0.531) 0.481 - -
Age (yr) 0.065 (0.016) <0.001* 0.033(0.014) 0.023
Hypertension -0.143 (0.524) 0.785 - -
Diabetes mellitus 0.530 (0.546) 0.332 - -
Hepatitis -0.324 (1.006) 0.748 - -
Pulmonary Thc -0.551 (1.286) 0.669 - -
Chronic kidney disease 0.676 (1.326) 0.611 - -
Malignancy 0.785 (0.944) 0.406 - -
Body temperature ("C) 0.099 (0.287) 0.731 - -
Septic shock (ED admission) 4.217 (0.844) <0.001* 2.847 (1.184) 0.018
White blood cell (1L) 0.278 (0.101) 0.006* - -
Hemoglobin (g/dL) -0.493 (0.114) <0.001* - -
Platelets (< 10%/xL) 0.011 (0.002) <0.001* 0.019 (0.002) <0.001*
Prothrombin time (INR) 5.028 (0.665) <0.001* 3.673 (0.670) <0.001*
Aspartate aminotransferase (IU/L) -0.002 (0.001) 0.070 - -
Alanine aminotransferase (IU/L) -0.004 (0.001) <0.001* - -
Total bilirubin (mg/dL) 0.034 (0.088) 0.697 - -
Albumin (g/dL) -2.711 (0.510) <0.001* - -
Gamma glutamyl transferase (IU/L) -0.004 (0.001) <0.001* -0.003 (0.001) 0.000*
Blood urea nitrogen (mg/dL) 0.062 (0.018) 0.001* - -
Creatinine (mg/dL) 1.460 (0.301) <0.001* - -
Procalcitonin (ng/mL) -0.003 (0.011) 0.789 - -
C-reactive protein (mg/dL) 0.008 (0.006) 0.172 - -
Cholangitis severity?

Moderate -0.312 (0.870) 0.720 - -

Severe 1.751 (0.605) 0.004* - -
SOFA (ED admission) 0.516 (0.103) <0.001* 0.553(0.108) <0.001*
SOFA (after intervention) 0.428 (0.096) <0.001* - -
Time from arrival to intervention 0.008 (0.025) 0.768 - -

SE, standard error; Thc, tuberculsosis, ED, emergency department; INR, international normalized ratio; SOFA, Sequential

Organ Failure Assessment score.
* P<0.05.

3 Severity assessment criteriafor acute cholangitisin 2018 Tokyo guideline.
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Algzo] AlgYE Zlo] Gol gl ACE welth EF IK < I FAEN S A 9ok ol Ae Bekety] §
0 ES ARE A7) At E O A ASATe B AN YR Bo# AT 1R E A0F w8
b AT 4+ Ak WA B ATAES 4 A A w2 AYRSIE Brekn $F A A
B7h e dal 2 d3E A AT s AkE 8 AL 9 S8 JAES FAg AR F
2t7] 9late] #H A 9] A% A (optimal cutoff value) & 74 A5 2] okoktt, B3] S Al A EA A 07 3}
SRStk APEEo] e Als HA o] AL 48147 o7t 010‘% AEARY B9 F FU 5olvs FAE
S 80% (95% confidence interval [CI], 64.32— Holed A&A Y ol #x 168 T o754 MY
95.68), 5°l% 25.87% (95% CI, 21.24-30.5), =4 Fo 13?* B4 759, JH F AE 93H O R 44%9] g
Table 3. Results of fast track implementation according to cholangitis severity classification
Variable Total (n=369) Before fast track (n=168)  After fast track (n=201)  P-value
Severity (al)
Timeto intervention 9.1(4.8-18.3) 15.1 (6.4-20.9) 6.1(4.2-11.0) <0.001*
Hospital day 6 (4-9) 6 (4-8) 6 (4-9) 0.535
LOSin ED (hr) 8.0(5.1-18.8) 6.9 (5.1-13.4) 9.0 (5.2-21.8) 0.034
ICU admission 25 (6.8) 9(5.4) 16 (8.0 0.322
Severity (mild)
Timeto intervention 9.2 (4.7-18.7) 14.9 (6.8-20.6) 6.0 (4.1-12.0) <0.001*
Hospital day 6 (4-8) 6 (4-8) 6 (3-8) 0.684
LOSin ED (hr) 8.2 (5.1-20.1) 7.0(5.1-16.2) 9.6 (5.1-22.9) 0.160
ICU admission 0 0 0 >0.999
Severity (moderate)
Timeto intervention 14.0 (4.3-20.7) 17.1(12.0-23.3) 5.2(3.8-14.2) 0.009*
Hospital day 6 (4-9) 5(3-8) 8 (5-9) 0.113
LOSin ED (hr) 9.3(5.9-17.2) 9.2 (5.1-11.5) 9.5(5.9-22.0) 0.683
ICU admission 0 0 0 >0.999
Severity (severe)
Timeto intervention 7.9 (4.8-16.6) 14.6 (6.1-21.0) 7.0 (4.4-10.7) 0.005*
Hospital day 7 (5-11) 7 (5-11) 7 (4-12) 0.460
LOSin ED (hr) 7.4 (5.2-15.4) 6.5 (5.0-11.7) 8.5(5.8-19.1) 0.062
ICU admission 25 (26.3) 9(24.3) 16 (27.6) 0.725

Values are presented as median (Q1-Q3) or number (%).

LOS, length of stay; ED, emergency department; ICU, intensive care unit.

* P<0.05.
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