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Adverse drug reactions reported over 5 years in a regional university hospital by Jaechun Lee', Daehong Cho', Cheol-
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Abstract Adverse drug reactions (ADRs) are closely associated with increased Received: August 59, 2024
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healthcare costs. This study aimed to estimate the incidence, clinical features,
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reporting source, severity, related management, and recurrence rate were
assessed. Among 1,112 patients, 1,375 ADR events were collected, an estimated
0.06% of the total number of patient visits. Diagnostic contrast agents (46.4%)
were the most common culprit drugs, followed by antibiotics (22.0%), nonsteroidal
anti-inflammatory drugs (9.9%), and opioids (4.5%). Skin reactions (67.5%) such as
rashes and hives were the most frequent manifestations. Additional ADR-related
medical attention was necessary in two thirds of cases. One hundred eighty ADR
events (13.1%) were categorized as severe, and 19 patients (1.4%) experienced
re-exposure to the culprit drugs. Four patients (0.3%) experienced fatal ADRs.
Physicians were the most frequent ADR reporters in the in-hospital ADR reporting
system. In conclusion, many ADR events may be overlooked, and re-exposure to
causative drugs commonly occurs. Continuous education and maintenance of a
reporting system may be important for preventing recurrent ADRs.

Key words: Drug-related side effects and adverse reactions, Adverse drug
reactions reporting system, Drug hypersensitivity, Drug eruptions
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2009¥15E 201397H4] 5¥7E & 1,375712] ADR Aol %
A5tk ADR ARl Bgoke= AdES 7H 84193 ADR 4l
I A28 2 1136004 1,213 ADR ARdo] 5250 51,6108
9] Aol AIA 1,658712] ADR ARre] Z3E|Qlct 85 10074
< A5l EMRO] B 7150] gof A F2 26782 A st
Fk AT A1F A1 o]-9] ADR ARl 26174 A5ty &
A T EEkg AA F3 S 2ol A WAYSH] ¢ ADR At
A 22742 At 2oz 134189 FApo)A 1,3754
9] ADR AHd< £4519t o] F 1,11271(80.9%)] ADR AR
2 ADR A1 A|AEo] E25]0] 911 263 A(19.1%)S Aty
ko 2 A= ADR AFAol ek (Fig. 1).

ADR A1 20099 140710] "HAYSHL o] % 2104, 3127,
34571, 3687102 wid F7Foloict. Bt AR 52+29AI(F S
L 1 9L 1000901, FAH45.4%) Eet A7H(54.6%)°1A4 &
HFoFlt. ADR AR A $He] 7|2 gko 2= AEdA A%
o] 22.9%= 7P T oH FiH(8.8%), TH71HEH3.3%), A%
H3H2.5%), L =7143H2.4%) <=°011ch. ADR A9l #d <F
AL B Z40] 675%F 7HE T oH of A AL 3.8%,

%2 1R G543 (severe cutaneous adverse reaction,
SCAR)Z 2.1%AtHTable 1).

ADR AR e o & el e} & vl HE 9 1
£ T 0.06%011A4 LASFAIL 0.05%2] AFo] ADR AL A&

gof] SEEAT. A DA 9 0.1%014 ADR ARzdo] A5}

Adverse drug reactions

At A 717t B9 FATH R on] Q= S HolA ¢
¥tH(Table 2).

g o & 23]E ADR A 5 ADR 411l A|AR0] Al 11%|o]
U A= 80.9%3AtE AT 717F Bt AHFo 2 £3]H ADR
15 5 ADR A3 AAH0] A1E H&2 A3} S7fet= &
A& EAtH(Table 2). Y W ADR AR Al12k9] 2o 2=
A9](58.8%)7F 7HE Ekon H50)/4#9(22.3%), 1A
(18.9%) 52 <=0l
S 542 HR ADR AR A ADR AF9] 13.1%%H 2
o F 4 2] 0.02%%ch ADR AFATE A3 AFg2 & 44
o2 F U &A 0.004%AH(Table 3). ADR ARl St 2]
25 64.7%°1A4 711 o A 571 Fastglon 6.5%0M4=
ADR AR 2 Qlsto] 9l A =3 3irt.

ARl FEE= PAAE o83t At F29] 2JA7} 6384
(46.4%) 2= 7 Y} 2YA th2 0 2= FtAI(22.0%)7F 7+
e om AEAaAA(9.9%), uheFAl FAI(4.5%), A7A A
(3.8%) <=1t A FollAl= Het=EA FHA7E M &
Fom Iz, FEHA 5ol ;K Table 4). WHO-UMC ¢
/g Hrto A= 937d0] B4, 658710] 45| &4, 610710] 7t
solen 13742 7+ A (unlikely) 5ol tHFig. 2).

AR ZGA = A B29] computed tomography (CT)ell
A 7HE E5HA A5 2 (0.9%) A= FA49 transfemoral
cerebral angiography (TFCA) (0.7%), coronary angiography
(CAG) (0.5%), At A 9] magnetic resonance imaging

(MR]) (0.4%) 50| F1E ©]tH(Table 5).
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841 patients diagnosed with ADR

1136/1213 patients/events registered

in reporting system

— Exclusion>

1610 patients/1658 events

- Overlap : 100 patients
- No information in EMR : 267 patients

- Exclusion>

- Old ® or lack of information : 247/261 patients/events

1341 Patients/ 1375 events

- Misdiagnosed ADR(ex> AST (+))
: 22/22 patients/events

!

l

No reporting : 263 events Reporting : 1112 events

Figure 1. Study design. "Old reported after 2009 but occurred before 2009. ADR: adverse drug reaction, EMR: electromic medical record, AST:

aspartate transaminase.
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Table 1. Demographics of patients with ADRs reported at Jeju National University Hospital

2009 2010 2011 2012 2013 Total
Age (years) 52+15.10 53+19.71 54+17.71 50+21.66 52+19.79 52429.15
Minimum 5 5 3 1 1 1
Maximum 95 92 93 94 100 100
Sex
Male 53 (38.1) 91 (44.4) 139 (45.9) 153 (45.7) 173 (48.2) 609 (45.4)
Female 86 (61.9) 114 (55.6) 164 (54.1) 182 (54.3) 186 (51.8) 732 (54.6)
Underlying disease*
No disease 69 (42.3) 93 (36.8) 139 (35.4) 138 (32.8) 142 (31.8) 581 (34.7)
DM 10 (6.1) 21(8.3) 33 (8.4) 44 (10.5) 39 (8.7) 147 (8.8)
Heart disease 30 (18.0) 57 (22.5) 97 (25.0) 89 (21.1) 111 (24.9) 384 (22.9)
Respiratory disease 1(0.6) 5(2.0) 12 (3.1) 19 (4.5) 18 (4.0) 55(3.3)
Renal disease 6(3.7) 4(1.6) 9(2.3) 10 (2.4) 12 (2.7) 41 (2.5)
Allergic disease 7(4.3) 4 (1.6) 5(1.3) 11 (2.6) 13 (2.9) 40 (2.4)
Others’ 40 (24.5) 69 (27.3) 98 (24.9) 110 (26.1) 111 (24.9) 428 (25.5)

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

ADR: adverse drug reaction, DM: diabetics mellitus.

*One or more underlying diseases can appear in one patient.

"Others include malignancy, connective tissue disease, cerebral disease, and etc.

Table 2. Percentage of ADRs reported overall and by type and method

2009 2010 2011 2012 2013 Total
Incidence rate of ADR (/T-vis)* 0.04 0.05 0.07 0.07 0.07 0.06
Reporting rate of ADR (/T-vis)' 0.02 0.04 0.06 0.06 0.06 0.05
Admission rate of ADR (/T-adm)* 0.15 0.1 0.07 0.13 0.07 0.1
Number of Total ADR 140 210 312 345 368 1375
Number of ADR reporting® 96 (68.7) 166 (79.1) 256 (82.1) 274 (79.4) 320 (87.0) 1,112 (80.9)

Values are presented as number (%) unless it defined.

ADR: adverse drug reaction.

*Incidence rate of ADR (/T-vis) and 'reporting rate of ADR (/T-vis) presented as the percentage of total ADR events and Number of ADR reporting
per total patient-visit.

Admission rate of ADR (/T-adm) presented as the percentage of admission due to ADR per total admission.

*Number of ADR reporting presented as the number of ADRs reported in ADR reporting system.

Table 3. ADR-related severe symptoms and mortality

2009 2010 2011 2012 2013 Total
Number of severe symptom 27 (19.3) 20 (9.5) 41 (13.1) 55(15.9) 37 (10.1) 180 (13.1)
Severe symptom rate of ADR (/T-adm)* 0.23 0.12 0.22 0.26 0.17 0.2
Number of death 1(0.7) 0(0.0) 2(0.6) 1(0.3) 0(0.0) 4(0.3)
Death rate of ADR (/T-adm)" 0.01 0 0.01 0 0 0.004

Values are presented as number (%) unless it defined.

ADR: adverse drug reaction.

*Severe symptom rate of ADR (/T-adm) and "death rate of ADR (/T-adm) presented as the percentage of severe symptoms and death due to ADR per
total admission.
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Table 4. ADR-related culprit drugs

Adverse drug reactions

2009 2010 2011 2012 2013 Total
Contrast 60 (4.4) 97 (7.1) 167 (12.1) 136 (9.9) 178 (12.9) 638 (46.4)
Antibiotics 22 (1.6) 36 (2.6) 61 (4.4) 94 (6.8) 89 (6.5) 302 (22.0)
Penicillin 5 8 11 25 23 72
Cephalosporin 9 9 20 32 26 96
Quinolone 1 2 5 8 11 27
Macrolide 1 1 2 0 2 6
Antituberculotic 0 7 3 10 6 26
Antiviral 1 1 1 3 2 8
Antifungal 0 0 2 1 0 3
Others 5 5 15 14 14 53
Unknown 0 3 2 1 5 11
NSAIDs 14 (1.0) 27(2.0) 30(2.2) 38(2.8) 27 (2.0) 136 (9.9)
Non-selective 9 16 21 30 17 93
Selective 3 8 6 5 8 30
Unknown 2 3 3 3 2 13
CNS drug 8(0.6) 12 (0.9) 8(0.6) 13 (0.9) 10 (0.7) 52(3.8)
Antidepressant 0 3 0 2 1 6
Anticonvulsant 8 8 8 11 9 44
Unknown 0 1 0 0 0 1
Opioid 7(0.5) 7(0.5) 10 (0.7) 22 (1.6) 16 (1.2) 62 (4.5)
Immunomodulatory 2 (0.1) 0(0.0) 1(0.1) 2 (0.1) 3(0.2) 8 (0.6)
Chemotherapeutic 3(0.2) 4(0.3) 8 (0.6) 10 (0.7) 6(0.4) 31(2.3)
Cardiovascular 4(0.3) 3(0.2) 11 (0.8) 3(0.2) 4(0.3) 25(1.8)
Respiratory 1(0.0) 4(0.3) 1(0.1) 4(0.3) 6(0.4) 16 (1.2)
Others” 19 (1.4) 19 (1.4) 14 (1.0) 23 (1.7) 30(2.2) 105 (7.6)
Total 140 (10.2) 210 (15.3) 311 (22.6) 345 (25.1) 369 (26.8) 1,375 (100.0)

Values are presented as number (%). It is classified into action mechanism and site.

ADR: adverse drug reaction, NSAIDs: nonsteroidal anti-inflammatory drug, CNS: central nervous system.

"Others include allopurinol, blood components, vaccination, diabetes medication, etc.

ADR AHo] HFE-2 0 2 2y
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Figure 2. Causality assessment of adverse drug reactions (ADRs).
Table 5. Incidence and reporting rate of ADRs due to contrast agents
2009 2010 2011 2012 2013 Total
Number of CT ADR (/T-image) 57(0.6) 89(0.8) 129(1.2) 113(0.8) 158(1.1) 546(0.9)
Number of MRI ADR (/T-image) 2(0.1) 6(0.2) 25(0.7) 15(0.4) 11(0.3) 59(0.4)
Number of intervention ADR (/T-image) 1(0.2) 1(0.2) 10(0.9) 7(0.5) 8(0.6) 27(0.5)
CAG 1(0.3) 1(0.2) 7(0.8) 5(0.4) 5(0.5) 19(0.5)
TFCA 0(0) 0(0) 3(1.0) 2(0.6) 3(0.9) 8(0.7)
Number of CT ADR reported (/T-image) 55(0.6) 89(0.8) 129(1.2) 112(0.8) 158(1.1) 543(0.9)
Number of MRI ADR Reported (/T-image) 2(0.1) 6(0.2) 25(0.7) 15(0.4) 9(0.3) 57(0.4)
Number of intervention ADR reported (/T-image) 0(0) 1(0.2) 7(0.6) 7(0.5) 7(0.5) 22(0.4)
CAG 0(0) 1(0.2) 4(0.5) 5(0.4) 5(0.5) 15(0.4)
TFCA 0(0) 0(0) 3(1.0) 2(0.6) 2(0.6) 7(0.6)

Values are presented as number (%).

ADR: adverse drug reaction, CT: computed tomography, MRI: magnetic resonance imaging, CAG: coronary angiography, TFCA: transfemoral

cerebral angiography.

Table 6. Recurrent ADRs

2009 2010 2011 2012 2013 Total

Recurrent ADR in hospital 0(0.0) 5(2.4) 12(3.9) 16 (4.6) 7(1.9) 40 (2.9)
After reporting* 0(0.0) 1(0.5) 5(1.6) 9(2.6) 4(11) 19 (1.4)
Before reporting’ 0(0.0) 4(1.9) 7(2.2) 7(2.0) 3(0.8) 21 (1.5)

Values are presented as number (%).
ADR: adverse drug reaction.

* After reporting presented as reoccurred ADRs after reporting in ADR reporting system.

"Before reporting presented as reoccurred ADRs before ADR reporting.
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