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Optimal Operational Definition of Patient with Peptic Ulcer Bleeding for Big Data Analysis
Using Combination of Clinical Characteristics in a Secondary General Hospital
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Background/Aims: Peptic ulcer bleeding (PUB) is the most common cause of upper gastrointestinal bleeding in Korea but
there has been no research done using big data. This study evaluates the optimal operational definition (OD) for big data
research by analyzing clinical characteristics of PUB.

Methods: We reviewed the clinical characteristics of 92 patients with PUB confirmed on endoscopy in Wonkwang University
Sanbon Hospital (January 2013 to December 2014). We calculated sensitivity and positive predictive value (PPV) to detect
confirmed PUB patients using ODs developed by combining clinical features of patients with PUB.

Results: The mean patient age was 63 years. Men had higher prevalence of PUB than women. Bleeding gastric ulcer was
proportionately common in the age range of 40s to 60s in men, while a significantly higher rate of bleeding occurred in
women older than 70s. The rate of drug-induced ulcer was 28.2%, whereas the prevalence of Helicobacter pylori was 47.8%.
Among the hospitalized patients with diagnostic code of PUB, we ruled out patients with endoscopic removal of gastric adenoma
or peritonitis, and selected patients who had been administered intravenous proton pump inhibitor. The sensitivity in this
setting was 82.6%, and PPV was 88.4%.

Conclusions: PUB was more common in older patients, and there was a clear gender difference in gastric ulcer bleeding
by age. With a proper OD using PUB diagnostic codes, we can identify true patients with sufficiently high sensitivity and
PPV. (Korean J Gastroenterol 2016;68:77-86)
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Table 1. Diagnostic Codes for Peptic Ulcer Disease Used in This Study

79

Code® Disease
Diagnostic codes for peptic ulcer disease including hemorrhage

K25.0 Acute gastric ulcer with hemorrhage

K25.2 Acute gastric ulcer with both hemorrhage and perforation

K25.4 Chronic or unspecified gastric ulcer with hemorrhage

K25.6 Chronic or unspecified gastric ulcer with both hemorrhage and perforation

K26.0 Acute duodenal ulcer with hemorrhage

K26.2 Acute duodenal ulcer with both hemorrhage and perforation

K26.4 Chronic or unspecified duodenal ulcer with hemorrhage

K26.6 Chronic or unspecified duodenal ulcer with both hemorrhage and perforation

K27.0 Acute peptic ulcer, site unspecified with hemorrhage

K27.2 Acute peptic ulcer, site unspecified with both hemorrhage and perforation

K27.4 Chronic or unspecified peptic ulcer, site unspecified with hemorrhage

K27.6 Chronic or unspecified peptic ulcer, site unspecified with both hemorrhage and perforation
Diagnostic codes for peptic ulcer disease without complication

K25 Gastric ulcer

K25.3 Acute gastric ulcer without hemorrhage or perforation

K25.7 Chronic gastric ulcer without hemorrhage or perforation

K25.9 Unspecified as acute or chronic gastric ulcer without hemorrhage or perforation

K26 Duodenal ulcer

K26.3 Acute duodenal ulcer without hemorrhage or perforation

K26.7 Chronic duodenal ulcer without hemorrhage or perforation

K26.9 Unspecified as acute or chronic duodenal ulcer without hemorrhage or perforation

K27 Peptic ulcer, site unspecified

K27.3 Acute peptic ulcer, site unspecified without hemorrhage or perforation

K27.7 Chronic peptic ulcer, site unspecified without hemorrhage or perforation

K27.9 Unspecified as acute or chronic peptic ulcer, site unspecified without hemorrhage or perforation

“Korean Standard Classification of Disease 6th revision (KCD-6).
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Table 2. Demographic Data of Patients with Bleeding Peptic Ulcer Disease

Total Male Female p-value®
Number of patients 92 (100) 60 (65.2) 32 (34.8)
Age (yr) 63+16.7 58+14.7 73+15.7 <0.001¢
Location of ulcer NS°®
GU 64 (69.6) 38" (63.3) 26 (81.3)
DU 19 (20.7) 6 (26.7) 3 (9.4)
GU+DU 9 (9.8) 6 (10.0) 3 (9.4)
Bleeding site NS'
GU 67 (72.8) 40 (66.7) 27 (84.4)
DU 25 (27.2) 20 (33.3) 5 (15.6)
Stage of ulcer NS'
Al 32 (34.8) 4 (40.0) 8 (25.0)
A2 46 (50.0) 30 (50.0) 16 (50.0)
H1 12 (13.0) 5 (8.3) 7 (21.9)
H2 2 (2.2) 1 (1.7) 1 (3.1)
Forrest classification <o0.01
IA 5 (5.4) 4 (8.7) 1 (3.1)
1B 5 (5.4) 5 (8.3) 0 (0.0)
1A 16 (17.4) 4 (23.3) 2 (6.3)
15] 6 (6.5) 4 (6.7) 2 (6.3)
IIC 40 (43.5) 26 (43.3) 14 (43.8)
1]l 20 (21.7) 7 (11.7) 13 (40.6)
Drug history” 26 (28.2) 17 (28.3) 9 (28.1) NS'
NSAIDS 15 (16.3) 10 (16.7) 5 (15.6)
Aspirin 5 (5.4) 2 (3.3) 3 (9.4)
Steroid 5 (5.4) 2 (3.3) 3 (9.4)
Anti-platelet agent 9 (9.8) 7 (11.7) 2 (6.3)

Values are presented as n (%) or meanzSD.
GU, gastric ulcer; DU, duodenal ulcer.

“0One male patient who had two separate ulcer bleeding events at 2013 and 2014 was counted as two cases; ®Some patients were

exposed to multiple drugs.

“Male vs. female; dIndependent samples t-test; echi—square test; ‘Fisher's exact test.

Fofat Zoli= ¢lolthFig. 1B, C). okAT R, H|AH]
o] AA, 2 2o EL dAT A4l T AY
12 283t F$7F JAF 177(28.3%), oA} 9(28.1%)2

Z 260]Q o o] £ H|AHRo|E AQA 7} 15O T
71 ‘egtzku}. SFAlell 1=l $hAbe] Bt ol i 47} 59
TSl oARf 2R} Lol 7t Bkt <0.01).

of w2
e
=l

=
=
=

o b
Y

32 A *WHMJ_ OMLﬂ a Z%M —% o2t Al

842 g ol o

o W

2319 tHTable 3).

o

3. H pylori ZEE

=84 ASAAY =2 GHd

oA H. pylori AA7F A= A] Q %’l
gt AARE AlEE BAl= 672
SRIEo] FAES 47.8%= UrE‘r‘;,}E‘r(Table 4). 67949 H.
pyloris AARIE 22} F o) vlg2 g 77t 267t 67
o7 JAol|A] GOl WkOLK59.1% vs. 26.1%, p<0.05),
THE A= Bt vol= ‘éhﬂ 217+ 56.14|9F 60.84 &
Apol7b Glelet.

H. pylori Y3} oFA] Z2of wpet dAts HREE
92" % H. pylori 7YV AW A9 229, AY +2
A e AAE A= 16%, H. pylori 7‘%% HF &
oM Lol FAlol ANE A= 10709, F 7HA ¢

A7} HE QId A7t 447 o)Lt

929 5 27.2%9] &+
o, H pylori ZX¥9]
] = 32tﬂo] Ok/d o7

T

o Ak 1o r&

The Korean Journal of Gastroenterology



Lee JW, et al. Clinical Characteristics and Operational Definition of Peptic Ulcer Bleeding 81

257 [ Total GU
Hl Total DU
20 A - —
€ 15
1S
Ko
& 10
5 -
O_
20-29 30-39 40-49 50-59 60-69 70-79 =80
C Age (yr)
157 ] DU male
13 Hl DU female
11

9_

Patient (n)
~
1

5_

n [N ﬂﬂﬁﬁ

20-29 30-39 40-49 50-59 60-69 70-79 >80
Age (yr)

Table 3. Hemostasis Method

Hemostasis method n (%)
Epinephrine injection 8 (8.7)
Endoclip 4 (4.3)
Coagrasper 2 (2.2)
Epinephrine injection+Endoclip 11 (12.0)
Epinephrine injection+Cosagrasper 4 (4.3)
Epinephrine injection+Endoclip+Cosagrasper 1(1.1)
Epinephrine injection+APC 1(11)
Coagrasper+APC 1 (1.1)
None 60 (65.2)

APC, argon plasma coagulation.

B

15 7 [ GU male
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114
9

7_

Patient (n)

5_
3_
ol | 1
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Fig. 1. Distribution by age and sex. (A) Patients with peptic ulcer
bleeding were evenly distributed over the forties age decade. (B) In
gender analysis of gastric ulcer (GU) bleeding, the proportions of
patients with bleeding gastric ulcer was high in the age range of 40s
to 60s in men, while higher rate of bleeding occurred at age older than
70s in female (p<0.001, Fisher’s exact test). (C) There was no
significant gender difference in duodenal ulcer (DU) bleeding.

Table 4. Infection Rate and Diagnostic Method for Helicobacter pylori

Variable Total Positive Negative  Untested
Total patients 92 32 (34.8) 35 (38.0) 25 (27.2)
Tested patients 67 32 (47.8) 35 (52.2)
Sex (male:female) 44:23 26:6 18:17

(59.1:26.1) (40.9:73.9)
Diagnostic method

Rapid urease test 42 19 (45.2) 23 (54.8)
Rapid urease test+ 1 0 (0) 1 (100)
Giemsa

Giemsa 8 3 (37.5) 5 (62.5)
Urea breath test 3 3 (100) 0 (0)
Serology 13 7 (53.8) 6 (46.2)
Not done 25

Values are presented as n only or n (%).
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Table 5. Operational Definition Combinations

Combinations Total Confirmed Not Sensitivity’ PPV
patients (n) (n) confirmed (n) (%) (%)
Combination A (operational definition used in previous studyu)
1. All PUD code AND [Hemostasis code or EGD with Ltube insertion code] 61 37 24 40.2 60.7
2. All PUD code AND [Hemostasis code or EGD with Ltube insertion code] AND IV PPI 59 37 22 40.2 62.7
Combination B (coding during admission period only for new onset and recurrent cases)
1. PUD code including hemorrhage 99 65 34 70.7 65.7
2. PUD code including hemorrhage AND Exclusion of EMR/ESD/peritonitis code 88 65 23 70.7 73.9
3. PUD code including hemorrhage AND Exclusion of EMR/ESD/peritonitis code AND IV PPI 75 65 10 70.7 86.7
Combination C (coding during admission period and within 1 month after dischargeID for new onset and recurrent cases)
1. PUD code including hemorrhage 107 73 34 79.3 68.2
2. PUD code including hemorrhage AND Exclusion of EMR/ESD/peritonitis code 96 73 23 79.3 76.0
3. PUD code including hemorrhage AND Exclusion of EMR/ESD/peritonitis code AND IV PPI 83 73 10 79.3 88.0

Combination D (coding before, during admission period, and within 1 month after discharge for new onset and recurrent cases)

1. PUD code including hemorrhage 117 76 41 82.6 65.0
2. PUD code including hemorrhage AND Exclusion of EMR/ESD/peritonitis code 105 76 29 82.6 72.4
3. PUD code including hemorrhage AND Exclusion of EMR/ESD/peritonitis code AND IV PPI 86 76 10 82.6 88.4
Combination E (add combinations using codes of PUD without complication to combination D for new onset and recurrent cases)
1. Combination D-3+[PUD code without complication AND Hemostasis code AND Exclusion of 89 78 11 84.8 87.6
EMR/ESD code]
2. Combination D-3+[PUD code without complication AND Hemostasis code with Exclusion of 94 79 15 85.9 84.0

EMR/ESD code]+[PUD code without complication AND EGD with Ltube insertion/IV PPI]
Combination F (coding during admission period and within 1month after discharge for new onset cases only)
1. PUD code including hemorrhage AND Exclusion of EMR/ESD/peritonitis code AND IV PPI 83 73 10 82.0 88.0
2. Combination F-1+[PUD code without complication AND Hemostasis code AND Exclusion of 86 75 11 84.3 87.2

EMR/ESD code]

3. Combination F-1+[PUD code without complication AND Hemostasis code with Exclusion of 91 76 15 85.4 83.5
EMR/ESD code]+[PUD code without complication AND EGD with L-tube insertion/IV PPI]

PUD, peptic ulcer disease; EGD, esophagogastroduodenoscopy; IV, intravenous; PPI, proton pump inhibitor; PPV, positive predictive value;
EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection.

Validation is on the basis of a cohort of 92 true patients with bleeding PUD who were confirmed by upper endoscopy in Wonkwang
University Sanbon Hospital during 2013-2014. For sensitivity calculation, the number of true patients was 92 for new onset and recurrent
bleeding PUD cases and 89 for new onset bleeding PUD cases only; lucoding for bleeding PUD was completed until 11 days after discharge

in patients with bleeding PUD code.
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(Table 5, Combination E-2).
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