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Background/Aims: Several factors contribute to the greater propensity for adverse drug reactions (ADRs) in the elderly, including
the use of multiple drugs and pharmacokinetic and pharmacodynamic alterations due to aging. We evaluated the characteristics of
ADRs in elderly versus younger adults.

Methods: ADRs were collected from a spontaneous reporting system at Seoul National University Hospital from February 2010 to
September 2013. We analyzed causative drugs, clinical manifestations, and the severity of ADRs.

Results: In total, 15,541 ADRs were reported in patients 18 years of age or older. Common causative drug categories included nerv-
ous system, anti-neoplastics, and anti-infectives. The prevalence of ADRs due to respiratory drugs and cardiovascular drugs was
higher in the elderly group (> 60 years) than in other groups. The most common clinical types were gastrointestinal and skin and ap-
pendage issues. The elderly group had a tendency to show a higher proportion of psychiatric, cardiovascular, hematological, and
genitourinary symptoms. The proportions of severe ADRs were higher in the elderly groups and in male patients.

Conclusions: Elderly patients were susceptible to ADRs related to respiratory and cardiovascular drugs. Psychiatric, car-
diovascular, hematological, and genitourinary disorders account for a higher proportion of ADR symptoms in the elderly than in
other age groups. Further efforts to understand, manage, and prevent ADRSs in the elderly are required.
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Table 1. Baseline characteristics of the study population
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ATC ZEZ EFel /Y A= rolitsS oud=

AlaE ADR $1¢l oHHE ATC m=wa HEsig
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387 A FE(ATC code R), AEHA 2FE(ATC code C)0]
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MEsiom HE3 GEosfHS §ol ks

HEPS 712os Y0l obER Huy oFRES Aun
Qkeh(Table 3). AA| ARl Folq 7P WsA B el
OFEO fentanyl2 1,7887(11.5%)0] RIE|Qich o] Hlo

Total > 60 years 40-59 years 18-39 years
(n=15,541) (n=5,906) (n=5,668) (n=3,967)
Age, yr 52.6 +£16.5 69.4+6.5 50.8+£54 30.2+59

Male/Female 6,296/9,245 2,778/3,128 2,331/3,337 1,187/2,780
Routes of administration  Oral 4,135 1,687 1,349 1,099
Injection 11,016 4,029 4,191 2,796
Other routes 370 179 127 64
NA 20 5 7 8

Values are presented as mean + standard deviation or number.
NA, not accessed.
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Table 2. Percentages of cases according to causative drugs, categorized by ATC code

Total

> 60 years 40-59 years 18-39 years

ATC code (n=15541)  (n=5906) (n=5,668) m=3967) P value
A: alimentary tract and metabolism 692 (4.5) 253 (4.3) 199 (3.5) 240 (6.0) <0.001
B: blood and blood forming organs 474 (3.0) 114 (1.9) 78 (1.4) 282 (7.1) <0.001
C: cardiovascular system 345 (2.2) 183 (3.1) 120 (2.1) 42 (1.1) <0.001
D: dermatologicals 32(0.2) 8(0.1) 16 (0.3) 8(0.2) 0.369
G: genitourinary system and sex hormone 731 (4.7) 36 (4.9) 32 (4.4) 663 (16.7)  <0.001
H: systemic hormonal preparations 202 (1.3) 45 (0.8) 102 (1.8) 55(1.4) 0.002
J: antiinfectives 3,185 (20.5) 1,251 (21.2) 1,056 (18.6) 878 (22.1) 0.538
L: antineoplastic and immunomodulating agents 3,490 (22.5) 1,397 (23.7) 1,654 (29.2) 439 (11.1)  <0.001
M: musculo-skeletal system 455 (2.9) 173 (2.9) 171 (3.0) 111 (2.8) 0.752
N: nervous system 4,696 (30.2) 1,824 (30.9) 1,762 (31.1) 1,110 (28.0) 0.004
P: anti-parasitic products 21(0.1) 8(0.1) 11(0.2) 2 (0.1) 0.348
R: respiratory system 645 (4.2) 363 (6.1) 216 (3.8) 66 (1.7) <0.001
S: sensory organs 21(0.1) 7(0.1) 13(0.2) 1(<0.1) 0.348
V: various 551 (3.5) 244 (4.1) 237 (4.2) 70 (1.8) <0.001

Values are presented as number (%).
ATC, Anatomical Therapeutic Chemical Classification System.

N Nervous system L 311

L i lastic and i lulating agents /1‘\ 2 7 18.2%
1 Anti-infectives

G Genitourinary system and sex hormone Z

A Alimentary tract and metabolis:
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EE 11

Wz 60years #440-59years #18-39years

Figure 1. Comparison of causative drugs (by ATC code) among 3
age groups.
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Table 3. Number of ADR reports by medication ingredients

Total (n = 15,541) > 60 years (n = 5,906) 40-59 years (n = 5,668) 18-39 years (n = 3,967)

Fentanyl 1,788 (11.5)  Fentanyl 776 (13.1) Fentanyl 682 (12.0) Ritodrine 583 (14.7)
Morphine 985 (6.3) Oxaliplatin 358 (6.1) Morphine 465 (8.2) Fentanyl 330 (8.3)
Oxaliplatin 799 (5.1) Morphine 334 (5.7) Oxaliplatin 393 (6.9) Maglrflesium 243 (6.1)
sulfate
Ritodrine 593 (3.8) Irinotecan 232 (3.9) Irinotecan 217 (3.8) Morphine 186 (4.7)
Irinotecan 496 (3.0) Vancomycin 175 (3.0) Docetaxel 140 (2.5) Mag%esium 112 (2.8)
oxide
Vancomycin 396 (2.5) Piperacillin 135(2.3) Vancomycin 133 (2.3) Cefotetan 104 (2.6)
/tazobactam
Cefazolin 276 (1.8) Cefazolin 125 (2.1) lopromide 92 (1.6) Vancomycin 88 (2.2)
Magesium 252 (1.6) Fluorouracil 87 (1.5) Cefazolin 87(1.5) Ceftriaxone 67 (1.7)
sulfate
Piperacillin 245 (1.6) Cisplatin 75 (1.3) Fluorouracil 87(1.5) Cefazolin 64 (1.6)
/tazobactam
Docetaxel 222 (1.4) Iopromide 75 (1.3) Paclitaxel 87 (1.5) Metronidazole 53(1.3)
Values are presented as number (%).
ADR, adverse drug reaction.
Table 4. Clinical manifestations of adverse events, classified by system-organ classes
a Total > 60 years 40-59 years 18-39 years
WHO-ART SOC (n=15,541) (n=5,906) (n=5,668) (m=3067) PVl
100 Skin and appendages disorders 3,747 (24.1) 1,494 (25.3) 1,522 (26.9) 731 (18.4) <0.001
200 Musculoskeletal system disorders 88 (0.6) 28 (0.5) 45 (0.8) 15(0.4) 0.784
300 Collagen disorders 3(<0.1) 2(<0.1) 0(0) 1(<0.1) 0.646
410 CNS & PNS disorders 2,327 (15.0) 760 (12.9) 789 (13.9) 778 (19.6) <0.001
420 Autonomic nervous system disorders 6(<0.1) 3(0.1) 2(<0.1) 1(<0.1) 0.516
431 Vision disorders 42 (0.3) 13(0.2) 22 (0.4) 7(0.2) 0.881
432 Hearing and vestibular disorders 17 (0.1) 7(0.1) 9(0.2) 1(<0.1) 0.232
433 Special senses other, disorders 5(<0.1) 2(<0.1) 2(<0.1) 1(<0.1) 0.831
500 Psychiatric disorders 610 (3.9) 318 (5.4) 186 (3.3) 106 (2.7) <0.001
600 Gastro-intestinal system disorders 3,961 (25.5) 1,550 (26.2) 1,422 (25.1) 989 (24.9) 0.118
700 Liver and biliary system disorders 770 (5.0) 258 (4.4) 320 (5.6) 192 (4.8) 0.158
800 Metabolic and nutritional disorders 124 (0.8) 44 (0.7) 46 (0.8) 34(0.9) 0.531
900 Endocrine disorders 7(<0.1) 3(0.1) 4(0.1) 0(0) 0.307
1010 Cardiovascular disorders, general 195 (1.3) 113 (1.9) 61(1.1) 21 (0.5) <0.001
1020 Myo-, endo-, pericardial & valve disorders 1(<0.1) 0(0) 1(<0.1) 0 (0%) 0.874
1030 Heart rate and rhythm disorders 490 (3.2) 62 (1.0) 53(0.9) 375 (9.5) <0.001
1040 Vascular (extracardiac) disorders 43(0.3) 21(0.4) 12(0.2) 10 (0.3) 0.274
1100 Respiratory system disorders 324 (2.1) 127 (2.2) 104 (1.8) 93 (2.3) 0.647
1210 Red blood cell disorders 37(0.2) 15(0.3) 13(0.2) 9(0.2) 0.772
1220 White cell and RES disorders 287 (1.8) 145 (2.5) 86 (1.5) 56 (1.4) <0.001
1230 Platelet, bleeding & clotting disorders 177 (1.1) 108 (1.8) 40 (0.7) 29 (0.7) <0.001
1300 Urinary system disorders 288 (1.9) 150 (2.5) 89 (1.6) 49 (1.2) <0.001
1420 Reproductive disorders, female 14 (0.1) 0(0) 3(0.1) 11 (0.3) <0.001
1810 Body as a whole - general disorders 1,816 (11.7) 635 (10.8) 757 (13.4) 424 (10.7) 0.621
1820 Application site disorders 139 (0.9) 39(0.7) 67 (1.2) 33(0.8) 0.220
1830 Resistance mechanism disorders 4(<0.1) 1(<0.1) 2(<0.1) 1(<0.1) 0.751
2000 Secondary terms — events 19 (0.1) 8(0.1) 11(0.2) 0(0) 0.101

Values are presented as number (%) or number.

WHO-ART, World Health Organization Adverse Reactions Terminology; SOC, system-organ classes; CNS, central nervous system;
PNS, peripheral nervous system; RES, reticuloendothelial system.

*Adverse events classified according to the WHO-ART.
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Table 5. Detected signals in each age group by proportional reporting ratio

Age group WHO-ART SOC No. of events PRR (95% CI)
> 60 years 1230 Platelet, bleeding & clotting disorders 108 2.55 (1.89,3.45)
1010 Cardiovascular disorders, general 113 2.25 (1.69, 2.98)
500 Psychiatric disorders 318 1.78 (1.52,2.08)
1300 Urinary system disorders 150 1.77 (1.41,2.23)
1220 White cell and RES disorders 145 1.67 (1.32,2.09)
100 Skin and appendages disorders 1,494 1.08 (1.02, 1.15)
40-59 years 431 Vision disorders 22 1.92 (1.05, 3.51)
200 Musculoskeletal system disorders 45 1.82 (1.20, 2.77)
1820 Application site disorders 67 1.62 (1.16, 2.26)
700 Liver and biliary system disorders 320 1.24 (1.08, 1.42)
1810 Body as a whole - general disorders 727 1.20 (1.09, 1.31)
100 Skin and appendages disorders 1,522 1.19 (1.13, 1.26)
18-39 years 1420 Reproductive disorders, female 11 10.7 (2.99, 38.33)
1030 Heart rate and rhythm disorders 375 9.51 (7.74,11.69)
410 CNS & PNS disorders 778 1.47 (1.36, 1.58)

WHO-ART, World Health Organization Adverse Reactions Terminology; SOC, system-organ classes; PRR, proportional reporting ra-
tio; CI, confidence interval; RES, reticuloendothelial system; CNS, central nervous system; PNS, peripheral nervous system.

Table 6. Severity of adverse drug reactions: according to age group

2

Severity Total (n=15,541) > 60 years (n =5,906)  40-59 years (n=5,668) 18-39 years (n=3,967) X p value
Severe 775 (5.0) 358 (6.1) 299 (5.3) 118 (3.0) 88.03 <0.001
Moderate 4,703 (30.3) 1,883 (31.9) 1,774 (31.3) 1,046 (26.4)
Mild 10,025 (64.5) 3,650 (61.8) 3,578 (63.1) 2,797 (70.5)
NA 38(0.2) 15 (0.3) 17 (0.3) 6(0.2)

Values are presented as number (%) or number. xz-test of linear by linear association.
NA, not assessed.

Table 7. Severity of adverse drug reactions: according to gender inl =b
Severity Male Female xz p value
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Table 8. Severity of adverse drug reactions: according to WHO-ART SOC

WHO-ART SOC Severe (n=775)  Moderate (n=4,703) Mild (n=10,025) NA (n=38)
1810 Body as a whole - general disorders 265 (114:151) 745 (310:435) 799 (272:527) 7(4:3)
100 Skin and appendages disorders 154 (72:82) 1,424 (684:740) 2,161 (1,093:1,068) 8 (4:4)
700 Liver and biliary system disorders 76 (36:40) 426 (257:169) 262 (136:126) 6 (6:0)
1010 Cardiovascular disorders, general 62 (33:29) 82 (46:36) 51(21:30) 0

1100 Respiratory system disorders 51(29:22) 128 (54:74) 144 (56:88) 1(1:0)
1220 White cell and RES* disorders 40 (23:17) 185 (108:77) 61 (31:30) 1(1:0)
1230 Platelet, bleeding & clotting disorders 38 (22:16) 118 (66:52) 21 (7:14) 0

410 CNS & PNS disorders 27 (12:15) 356 (141:215) 1,942 (638:1,304) 2(1:1)
600 Gastro-intestinal system disorders 17 (11:6) 608 (255:353) 3,326 (1,001:2,325) 10 (1:9)
Others 45 (29:16) 631 (323:308) 1,258 (398:860) 3(0:3)

Values are presented as number (male:female) or number.

WHO-ART, World Health Organization Adverse Reactions Terminology; SOC, system-organ classes; NA, not assessed; CNS, central

nervous system; PNS, peripheral nervous system.

Table 9. Severity of adverse drug reactions: ATC codes of drugs responsible for severe reaction

ATC code Total (n="775) > 60 years (n=358) 40-59 years (n=299) 18-39 years (n=118)
A: alimentary tract and metabolism 212.7) 11(3.1) 7(2.3) 3(2.5)
B: blood and blood forming organs 15(1.9) 7 (2.0) 72.3) 1(0.8)
C: cardiovascular system 28 (3.6) 19 (5.3) 9(3.0) 0(0)

D: dermatologicals 0(0) 0(0) 0(0) 0(0)

G: genitourinary system and sex hormone 2(0.3) 0(0) 2(0.7) 0(0)

H: systemic hormonal preparations 13 (1.7) 3(0.8) 5(1.7) 54.2)
J: antiinfectives 221 (28.5) 94 (26.3) 94 (31.4) 33(28.0)
L: antineoplastic and immunomodulating agents 185 (23.9) 91 (25.4) 69 (23.1) 25(21.2)
M: musculo-skeletal system 74 (9.5) 34 (9.5) 27 (9.0) 13 (11.0)
N: nervous system 148 (19.1) 72 (20.1) 45 (15.1) 31 (26.3)
P: anti-parasitic products 2(0.3) 1(0.3) 1(0.3) 0(0)

R: respiratory system 6 (0.8) 1(0.3) 5(1.7) 0(0)

S: sensory organs 4(0.5) 1(0.3) 3(1.0) 0(0)
V: various 56 (7.2) 24 (6.7) 25(8.4) 7(5.9)

Values are presented as number (%).
ATC, anatomical therapeutic chemical.
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