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Prescription Pattern Analysis for Patients with abdominal pain in Emergency Department
Using Clinical Pathway Assistant Program
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Abstract : This study was applied to analyse medical records for patients with abdominal pain
who were visited Emergency Department and find out the differences of treatments according to
the diagnosis using CPA (clinical pathway assistant) program. Subjects were medical records for
patients with abdominal pain who visited emergency department from July 2006 to June 2007.
Procedure was done with the following steps: making patients, lists according to chief complaint
or diagnosis, data analysis by using CPA program, expert validity test, and confirmation of final
clinical pathway. Total 1,870 people had visited emergency department with abdominal pain and
1,113 people (60%) were admitted. Acute appendicitis, cholangitis, cholecystitis, pancreatitis,
stomach cancer, intestinal obstruction, CAPD (continuous ambulatory peritoneal dialysis)
peritonitis were most common cases among the admitted patients. Questionnaire was used to
confirm the treatment for patients with abdominal pain in emergency department. This study
could save time and effort in analysis of medical records for patients with abdominal pain by
using CPA program and this results are expected to be used for development of algorithm related
to diagnosis and treatment for patients who visit emergency department with abdominal pain.

Key Words : Abdominal pain, Clinical pathway assistant program, Medical records analysis
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A} B7re} AAPE E Qs

g B X ATl A= o]v critical
pathway (CP) 7} B gty o S AolA T FAol
& CPE /date] ARE-star gloH, 7ol =eel
O] AHEE dAsta ok 29y et A

S CEEEECIEERETE SR e
SECELIELEEDERRIE R R LD
WA B ge A3

o & 3 S wet o
woll, S Aol A
goju A E el whet 2
o] AWk thekdt CPE 2HA i}, o] o AAE&
AAAE FEZZ 1 (Clinical Pathway
Assistant program, MD—CPA™, MDware Co.,
Daegu, Korea) & AH&-3sto] {80 = S W
At Expol Al ezl Ak A4S FAske]
o] W CPY ztold AFatal S/dolu zetke]
e o573 CPE /st aal Al =sk3lth.

AN B

Mz AL

A= dazk(glel sl e F dAE =
Z2IRE AHEEIGIT. o] ZEI|E CPE /e
sk B ollAl Ao F7] 5 (electronic medical
record, EMR) 225 H 7]% HolEE 252
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Death 4 (0%) Others 147 (8%)

Special infectious & helminthic disease s 23 ‘
Neoplasm 1%
Disease of circulatory system | 93 ‘
Disease of digestive system 621
Admission Disease of genitourinary system 88
1113 (60%) Discha Pregnancy, childbirth & the puerperium = 41
564 (30%) Special other results of injury, intoxication and exogenous fact or ‘ 107
QOthers = 59

0100 200 300 400 500 600 700
Number of patients

Fig. 1. Result of processing of patients with  Fig. 2. Analysis of admission diagnosis patients with
abdominal pain in Emergency Department. abdominal pain in Emergency Department.

Hernia: 7 (1%)

Disease of liver: 32 (5%)

\

Noninfective gastroenteritis and colitis:
20 (3%)

Disease of peritoneum: 22 (4%)

Other diseases of intestine: 71

(11%) Disease of appendix: 203 (33%)

Other diseases of digestive system:
36 (6%)

./ 4

Disorder of gallbladder, biliary tract &
pancreas: 195 (31%)

Disease of esophagus, stomach &
duodenum: 35 (6%)

Fig. 3. Analysis of the causes of abdominal pain in the digestive system.

(103%), A=A (539), AFLE69), HAYL(34 partial thromboplastin time, aPTT), 8% A3l
d), HEHEA HE (429) 0] it A (serum electrolytes), JAgAt tfst 7]
AAF(routine admission), 12/ % A% (elec—

3. 2E SX0M £7| XS 95 XH F trocardiography, ECG), ©&+F XA &9

(simple chest radiography) 7} 90% ©]7+2] 32t
o] %7] AZEo SolA AREHT HA GO0 2= 90% o3

[eJhan Bp § INe)
5o A U
= )
3L .

A 80% ©o]72l =& Wl e = A AR, SAfel A A E7t SREGY, dEF o gt
AAE AA 9 g 5o F9elA A Aol AE K] 93%E AHA 8kt (Table 1).

A gl it A stk AP elA =

945 (vital sign) F54°] 90% ©]/de A& 4. 55 SN 2 = X 22 MY 7Y

< UERSIT AAr o= A8 HAAHCBC

& differential count), Y¥F4 AW HAA(routine Z7] AdHY & AX Aol YH gt of
urinalysis), Z2E&H Al7H(prothrombin time, gt Ao AdEo] 10% o4 A2 A

PT), 843l ¥+ EFHE2AE ARt (activated q, AAE AA, Tk & 59 d9olA bgstA
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Table 1. Frequency of initial clinical processing for diagnosis of patient with abdominal pain in Emergency
Department (n=1,648)

Category Intervention N (%)
Assessment Vital sign 1,551 (94.1)
Test CBC & diff. count” 1,557 (94.4)
Routine urinalysis(random urine) 1,544 (94.2)
PT' 1,549 (93.9)
aPTT' 1,548 (93.9)
Serum electrolytes (Na*, K*, CI) 1,564 (94.9)
Routine test for admission 1,540 (93.4)
Amylase 1,464 (88.8)
Lipase 1,443 (87.5)
ECG* 1,518 (92.1)
Chest' (PA) 1,564 (94.9)
Abdomen" (erect, supine) 1,319 (80.0)
Treatment IV* start 1,589 (96.4)
Activity Ambulation 1,539 (93.3)

“Common blood cell count & differential count; "Prothrombin time; " Activated partial thromboplastin
time; ‘Electrocardiography; 'Simple chest radiography; *Simple abdominal radiography; “Intravenous.

UERETH(Table 2 & 3). 50% o) dellAl A= Sk

ARGl BEAF SH S GHd, Fdd, AAGdelA FH9, B, A3, A, &
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o, TAo] T o] HYdt dxf LFoA 85% © AE 0.9% AEAAF 52 5% -4
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= A2 gl < 0.9% BG4S 50 mL7t F2 AWE

A Ao A A2 Aghe]| wpe} 2ol 5 Kol G A 28%004 WAE 98 AdEE =
TAEd By 9 wAAEE BE koA B, 18%NA WA 93 g s L &
AAE Ao oY wA T Zu A AAAZ} AAER A, gD Ak 22%014] 1]

A 85% olde E& AwEs U ko] AUEH ST sk &R 20% 1A B Sl

o &
=
¥Q
il
(@]
T

MB9} troponin [& FAko] 34y At gkap o] AU, 11%9] A A A ZYE 7} Al
E Agst e Ao A 10% o) AW E AA TEHAT. HuEA Hud gz s K-

3t

7
£l o] 954 WA AGSES LS A Gambrosol trio® (st H 2) =& Perisis®
A Qe BE Aol A 10% oA A HA 1.5% (& A1°F) 1,500 mLE A3k ButExo
RIS 66% SHArell Al AEE AT, Tl TH ] F

x O
s

4z

2

Ui
=

rdo,



BB K BIES 85274 15% 2008

Table 2. Analysis of doctor’s orders according to diagnosis [

Cholangitis Cholecystitis Pancreatitis Stomach Ca'.

Category Intervention N (%) N (%) N (%) N (%)

Assessment Vital sign 43(100) 103 (100) 35(97.2) 32(%94.1)

Test Blood typing & screen 12 (27.9) 71 (68.9) 15(41.6) 12(35.2)
(ABO, Rh, Ab screen)
Cross matching 12(279) 71(68.9) 15(41.6) 12(35.2)
Blood gas analysis 17(39.5) 44427 13(36.1) 12(35.2)
CRP' 33(76.7)  39(37.8)  19(52.7) 9(26.4)
7-GT* 12(279) 22(21.3) 8(22.2) 5(14.7)
Ammonia 10(23.2) 17 (16.5) 6 (16.6) 6(17.6)
CK-MB? (serum) 9(20.9)  31(30.0) 4(11.1) 6(17.6)
Troponin I 9(20.9)  31(30.0) 4(11.1) 6(17.6)
CK' 8(18.6) 27(26.2) 4(11.1) 5(14.7)
LDH* 8(18.6) 27(26.2) 5(13.8) 6(17.6)
Ca* ionized (pH 7.4) 15(34.8) 18(17.4) 9(25.0) 10(294)
ESR* 32(744) 36(349) 19(52.7) 8(23.5)
PB smear™ 32(744) 30(29.1) 18(50.0) 12(35.2)
Fibrinogen 31(72.0)  30(29.1) 18(50.0) 9(26.4)
CA 19-9""(EIATT) 24 (55.8) 24(23.3) 16(444) 6(17.6)
CEA® (EIA) 1534.8) 20(194) 13 (36.1) 7(20.5)
a-Fetoprotein 23(53.4) 19(184) 15(41.6) -
Anti-HBs' "(EIA) 1944.1) 19(184) 13(36.1) -
HBs Ag""(EIA) 1944.1) 19(184) 13(36.1) -
Anti-HBc*, total (EIA) 18 (41.8) 15(14.5) 12(33.3) -
Anti-HCV™ (EIA) 18 (41.8) 16(15.5) 13(36.1) -
Anti-HAV' " (IgM™77) (ETA) 16(37.2)  14(13.5)  11(30.5) -
Anti-HBc (IgM) (EIA) 8 (18.6) - - 6 (16.6)
Anti-mycoplasma - - - 4 (11.7)
Iron - - - 4(11.7)
TIBC* - - - 4(11.7)
BUN''"" (serum) - - - 4 (11.7)
Creatinine (serum) - - - 4(11.7)
Na* (urine) - - 6 (16.6) 6(17.6)
Creatinine (urine) - - 5(13.8) 6 (17.6)
AFB stain"*" (urine) - - 6 (16.6) -
Gram stain (urine) - - 6 (16.6) -
Legionella Ag test (urine, random) 5(11.6) - - -
S.pneumoniae Ag test (urine, random) 5(11.6) - - -
Legionella Ag test (urine, catheter) - - - 4 (11.7)
S. pneumoniae Ag test (urine, catheter) - - - 4 (11.7)
AFB stain (sputum) - - - 5(14.7)
Gram stain (sputum) - - - 5(14.7)
Antibiotics sensitivity (urine) 8 (18.6) 13 (12.6) 8(22.2) -

Antibiotics sensitivity (sputum) - - 4(11.1) _
Antibiotics sensitivity (blood) - 41(39.8)  19(52.7) 9(26.4)




o
ox
oM,
ll
i
o
1=
ll
.
o
o
o
ofo
o
olo
z
>
Jjz
oft
ot
>
1o
R
ol
o
ofl
e
1

Table 2. Analysis of doctor's orders according to diagnosis I (continued)

Cholangitis Cholecystitis Pancreatitis Stomach Ca’.

Category  Intervention N (%) N (%) N (%) N (%)

Test Simple abdomen (supine) - - - 5(14.7)
CT**, dynamic (abdomen & pelvic) 24 (55.8) 67 (65.0) 17 (47.2) 12 (35.2)
CT, dynamic (abdomen) 8 (18.6) 11 (10.6) 7(19.4) -
Treatment Fluid -0.9% N/S 1L 20 (46.5) - 19 (52.7)
5% D/IS1L - 57 (55.3) - 13 (38.2)
NG tube™ - - 8(22.2) 7(20.5)
ECG' """ monitoring (electrode) - - - 4(11.7)
ERCP' 11 12 (27.9) - - -
ERCP & EST®® & stone remove 8 (18.6) - - -
Medication Isepacin® 21 (48.8) 30(29.1) 8(22.2) 5(14.7)
Ceftriaxon® 14 (32.5) 19 (18.4) - -
Triaxone® 10(23.2) 12(11.6) 6 (16.6) -
Ceradoran® 8 (18.6) - - -
Pacetin® - 41 (39.8) - -
Amikin® - 32 (31.0) - -
Epocelin® - - - 5(14.7)
Ranitidin® 21 (48.8)  65(63.1) 18 (50.0) 11 (32.3)
Pantoloc® - - - 4(11.7)
Pethidine® 19@44.1)  2928.1)  17(47.2) i
Dicknol® - 13 (12.6) - -
Liveract® 16 (37.2) 18(17.4) 12 (33.3) -
Algiron® 13(30.2) 15(14.5) - -
Trizele® 7(16.2) 29 (28.1) - -
Ursa® 9(20.9) - - -
Ulcermin® - - - 4(11.7)
Ciprofloxacin® 7(16.2) - - -
Foy® 5(11.6) 12 (11.6) 8(22.2) -
Futhan® - - 22 (61.1) -
Novolin-R® 6(13.9) - 5(13.8) 4(11.7)
Macperan® 5(11.6) - - -
Mvh® - - 6 (16.6) 8(23.5)
Thiamine® - - 6 (16.6) -
Activity  Absolute bed rest 43(100)  103(100) 35(97.2) 32 (94.1)

Initial treatment was removed from data. Cholangitis n=43, Cholecystitis n=103, Pancreatitis n=36,
Stomach Ca. n=34.

“Cancer; 'C-reactive protein; "Gamma glutamyl transferase; *Creatine kinase MB fraction; 'Creatine
kinase; 'Lactate dehydrogenase; “Erythrocyte sedimentation rate; “Peripheral blood smear; '
Carbohydrate antigen 19-9; T"Enzyme immuno-assay; *Carcino-embryonic antigen; ' ' Antibody to
hepatitis B surface antigen; ' 'Hepatitis Bs-antigen; *Antibody to hepatitis B core antigen; “*Antibodies
against hepatitis C virus; "' " Antibodies to hepatitis A virus; ** TImmunoglobulin M; *Total iron-binding
capacity; ' ' 'Blood urea nitrogen; *"YAcid fast bacilli stain; **Computed tomography; “*“Naso-gastric
tube; "' TElectrocardiography; ***"Eendoscopic retrograde cholangiopancreatography; **Endoscopic
sphincterectomy.
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Table 3. Analysis of doctor's orders according to diagnosis 11

Appendicitis  Intestinal CAPD’ Discharge

Category Intervention obstruction  peritonitis
N (%) N (%) N (%) N (%)
Assessment  Vital Sign 186 (98.4) 53 (100) 40(95.2)  450(85.3)
Test Blood typing & screen 164 (86.7) 46 (86.7) 26 (61.9)  179(33.9)
(ABO, Rh, Ab screen)
Cross matching 164 (86.7) 46 (86.7) 26 (61.9)  179(33.9)
CK-MB' (serum) 20 (10.5) 7(13.2) 17 (40.4) -
Troponin I 20 (10.5) 7(13.2) 17 (40.4) -
CK' - 6 (11.3) 16 (38.0) -
LDH’ - 6 (11.3) 16 (38.0) -
CRP' 31(16.4) - 19 (45.2) -
ESR! 19 (10.0) - 19 (45.2) -
Fibrinogen - - 19 (45.2) -
PB smear* - - 19 (45.2) -
HCG" (quantitative) 43 (22.7) - - -
Blood gas analysis - 7(13.2) 38(90.4)  110(20.8)
BUN' ' (serum) - - 16 (38.0) -
Creatinine (serum) - - 16 (38.0) -
ALT*? - - 12 (28.5) -
AST® - - 12 (28.5) -
Bilirubin, total (serum) - - 12 (28.5) -
Glucose (serum) - - 12 (28.5) -
Creatinine (urine) - - 37 (88.0) -
Na (urine) - - 37 (88.0) -
Antibiotics sensitivity (blood) 22 (11.6) - - -
Gram stain (other, body fluid) - - 28 (66.6) -
KOH mount' ' (other, body fluid) - - 25 (59.5) -
Cell & diff. count ! (dialysis fluid) - - 35(83.3) -
AFB stain* (other, body fluid) - - 28 (66.6) -
Antibiotics sensitivity (blood, site: dalysis) - - 21 (50.0) -
Antibiotics sensitivity - - 15 (35.7) -

(acitic, site; dialysis; CAPD)
Antibiotics sensitivity (scitic, site: dialys) - - 9(21.4) -
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Table 3. Analysis of doctor's orders according to diagnosis II (continued)

Intestinal CAPD

Category Intervention Appendicitis obstruction  peritonitis Discharge
N (%) N (%) N (%) N (%)
Test Anaerobic culture (ascitic, site: dialysis) - - 20 (47.6) -
Fungal culture (ascitic, site: dialysis) - - 20 (47.6) -
Abdomen (KUB*™) - - 36 (85.7) -
Abdomen (Lat -Right) - - 14 (33.3) -
CT'"", dynamic (abdomen & pelvic) 129 (68.2) - 6(142)  150(28.4)
US* 't (abdomen, others) 39 (20.6) - 8 (19.0) -
Treatment Fluid-5% D/S1L 131 (69.3)  42(79.2) - -
-0.9% N/S 50 mL - - 20 (47.6) -
Peritoneal dialysis
-K-gambrosol trio® - - 16 (38.0) -
-Perisis 1.5%" - - 12 (28.5) -
Fleet enema - - - 58 (11.0)
Medication Isepacin® 88 (46.5) - - -
Refosporen® 22 (11.6) - - -
Gentamicin® 20 (10.5) - - -
Ceftriaxon® 20 (10.5) - - -
Ampibactam® 102 (53.9) 7(13.2) - -
Amikin® 34 (17.9) 7(13.2) 30 (71.4) -
Epocelin® - 6 (11.3) - -
Ranitidin® 111 (58.7)  31(584) - 101 (19.1)
TRIZELE® 53 (28.0) ; ; -
Tabinul® 56 (29.6) - - -
Ceradoran® - - 31 (73.8) -
Heparin® - - 31(73.8) -
Pethidine® - - 7 (16.6) -
Activity  Absolute Bed Rest 185(97.8)  52(98.1) 40 (95.2) -
Ambulation - - - 446 (84.6)

Initial treatment was removed from data. Appendicitis n=189, Intestinal obstruction n=53, CAPD
peritonitis n=42, Discharge n=527.

“Continuous ambulatory peritoneal dialysis; "Creatine kinase MB fraction; "Creatine kinase; *Lactate
dehydrogenase; 'C-reactive protein; Erythrocyte sedimentation rate; "Peripheral blood smear; “Human
chorionic gonadotropin; ' 'Blood urea nitrogen; ' Alanine transaminase; *Aspartate transaminase;
' 'Potassium hydroxide mount; * *Differential count; #Acid fast bacilli stain; ““Kidney, ureter & bladder;
""Computed tomography; ' TUltrasonography.
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Table 4. Initial clinical pathway for patients with abdominal pain in Emergency Department

Category

Intervention

Assessment e Vital sign

* History taking
-Site of pain onset / site of pain at present / radiation of pain
-Pain (Constant /Intermittent), severity (Moderate /Severe), previous similar pain (Yes /No), duration of
pain, progression of pain (Better /Same /Worse)
-Aggravating factors (Movement /Coughing /Respiration /Food /Other /None)
-Reliving factors (Lying still /Vomiting /Antacids /Food /Others /None)
-Nausea /vomiting /anorexia /indigestion /jaundice (Yes /No)
-Bowels (Normal /Constipation /Diarrhea /Blood /Mucus)
-Micturition (Normal /Frequency /Dysuria /Dark /Hematuria)
-Drugs for abdominal pain (Yes /No), on medications (Antibiotics /Steroids /Others), CAD"(Yes /No),
previous abdominal surgery (Yes/ No)
-PMH" of: cancer /diverticulosis /pancreatitis /kidney failure /gallstones, other significant PMH (Yes/ No)
-Female: pregnant (Yes /No), vaginal. discharge (Yes /No), dizzy/faint (Yes /No)
* Physical Examination
-Degree of pain (Low 1--2--3--4--5--6--7--8-9--10 High)
-Mood (Normal /Upset /Anxious)
-Color (Normal /Pale /Flushed /Jaundice /Cyanosis), Scars (Yes /No)
-Rebound (Yes /No), guarding (Yes /No), rigidity (Yes /No), mass (Yes /No)
-Murphy's sign present (Yes /No)
-Bowel sounds (Normal /Absent /Increased)
-Intestinal movement (Normal /Poor/ Nil /Peristalsis)
-Rectal-vaginal tenderness (Left /Right /General /Mass /None)

-Location of tenderness

Test CBC & diff. count™, Routine urinalysis (random urine), Serum electrolytes (Na*, K*, Cl'), Routine test for
admission, Amylase, ECG', Chest' (PA), Abdomen" (erect, supine)

Treatment  [V*start

Activity Bed rest

Explanation Orientation about general treatment in emergency department

¢ Clinical pathway of patient with abdominal pain

"Coronary artery disease; "Past medical history; "Common blood cell count & differential count;
SElectrocardiography; 'Simple chest radiography; "Simple abdominal radiography; “Intravenous.
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