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Purpose: Since 2012, acetaminophen can be accessed easily not only at pharmacies but also at convenience stores. The rela-
tionship between the easy access of acetaminophen and the risk of poisoning has been controversial. Several studies also report-
ed different results regarding the risk of acetaminophen poisoning after access to acetaminophen was relaxed. This study exam-
ined the long-term effects on the risk of acetaminophen poisoning after easy access to acetaminophen was implemented.
Methods: This was a retrospective analysis of an emergency department (ED)-based in-depth Injury Surveillance Cohort by the
Korea Center for Disease Control and prevention from 2011 to 2018. Poisoning cases were selected from the Cohort, and the inci-
dence of acetaminophen poisoning and the characteristics of the cases of acetaminophen poisoning were analyzed. The pur-
chase path and the amount of ingestion in acetaminophen poisoning were sub-analyzed from data of six EDs.

Results: Of 57,326 poisoning cases, 4.0% (2,272 cases) were acetaminophen poisoning. Of 2,272 cases of acetaminophen poi-
soning, 42.8% (974 cases) required in-patient care after ED management. Two hundred and sixty-four of these 964 cases
required intensive care. The rates of cases that required in-patient treatment and the rates of cases that required intensive care
increased from 29.4% in 2011 to 48.1% in 2018, and from 3.1% in 2011 to 15.2% in 2018, respectively (p<0.001, p<0.001). In the
poisoning group with in-depth toxic surveillance (n=15,908), the incidence and proportion of acetaminophen (AAP) poisoning
increased from 55 cases per year to 187 cases per year and 4.9% to 6.1%, respectively (p=0.009, p<0.001, respectively). The
most common age group of acetaminophen poisoning was teenagers, which is different from the most common age group of
other pharmaceutical agents: the middle age group of 40-49 years (p<0.001). Of 15,908 in-depth toxic surveillance patients, 693
patients had AAP poisoning, of whom 377 cases (54.2%) purchased acetaminophen from a non-pharmacy. The proportions of the
purchase path from non-pharmacy were 41.4% at 2011-12 and 56.4% (2013-18) (p=0.004). The amount of acetaminophen inges-
tion was 13.5+£14.3 g at 2011-12 and 13.9£15.1 g at 2013-18 (p=0.794).

Conclusion: Although the incidence of acetaminophen poisoning did not increase remarkably in the short term after the implemen-
tation of the new regulation, the incidence of acetaminophen poisoning has increased slightly during the study period of 2017-18. In
addition, the proportion of the purchase path from non-pharmacies has increased since the emergence of new regulations for the
easy access of acetaminophen in 2012. The incidence of acetaminophen poisoning might have been affected after the increasing
accessibility of acetaminophen in convenience stores. Continuous control of acetaminophen poisoning is required. Furthermore, the
prevention of acetaminophen poisoning should be focused on teenagers with specialized school education programs.
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Acetaminophen poisoning (n=2,277)

Poisoning group with in-depth toxic surveillance (n=15,908)

Acetaminophen poisoning: In-depth poisoning Surveillance (n=693)

Fig. 1. The selection of the study population who had acetaminophen poison from emergency department based In-depth Injury
Surveillance Cohort that is managed by Korea Center for Disease Control in period of 2011-2018. Pharmaceutical agents are

most common substance of poisoning.
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Table 1. The characteristics of study patients with acetaminophen poisoning

AAP Poisoning in common
surveillance group (n=2,277)

AAP poisoning in in-depth
toxic surveillance (n=693)

Age (years)

Male, n (%)

Female, n (%)

Cause of poisoning
Unintention, n (%)
Intention, n (%)
Unknown, n (%)

Disposition at ED
GW admission, n (%)

ICU admission, n (%)
Transfer out, n (%)
Discharge to home, n (%)
Death, n (%)

Others or unknown, n (%)

25+14.8 25+14.9
488 (21.4) 151 (21.8)
1,789 (78.6) 542 (78.2)
359 (15.8) 85 (12.3)
1,899 (83.4) 605 (87.3)
19 (0.8) 3(0.4)
711 (31.2) 216 (31.2)
263 (11.6) 95 (13.7)
75 (3.3) 19 (2.7)
1,220 (53.6) 360 (51.9)
1 0
7(0.3) 3(0.9)

AAP: acetaminophen, GW: general ward, ICU: intensive care unit

59



JKSCT 2020;18(2):57-65

(2011d5H 201871A) 52t 2v] QA HA A7 F7)et
ATH(p(0.001, Eol 3| HREA]). SFAE aT 2%k ofA|
Eolu|edl $5 HAAFE AF7IRE St AA 2
w3l Al HE S 2ok (Fig. 2).

TEASZARENA AA 5 BF F oM Eor| = F
Eo] Aot HEL dxdF ou] 9JE AJo]E Byon
(p€0.001, FHolAlFEA]), ¥ tf A3 A B2 ollA] ol E
of| gl F=o] MAIE-L dAxo we F7lshs AR B
THp=0.009, A3 of A3 A £4)(Fig. 3). ot Eo}H| =3l
5 AAFE Fold AR oA AT7I7H2011ERE
2018 A7) et <ju| A B A7 Z7HsE AT (p<0.001,
Folg 3|ARA). SHAH AT Azt ol Eotu| el F
= AT E A SAASe] WslgT fAk dElS 2o
thFig. 3).

3. OMECHI=H S5 = SEHNMY PHE R S
xtd EE, =& 3

opAECh = F5 F ¢34 AR F 4% B4 w1

£ 2011 29 4%0l|A] 2018\ 48 1% % A|&2] 7} AL B
AL, FEAAZ QJAgh Bt vE mEgk 2011 3.1%014]
2018 152%2 Z7Fst9rh@rz p0.001, p<0.001, 7oA
FHAR) (Fig. 4). A8 o) A3 3A B4 A 2v] IA S7Fst
= %S B AtH(p<0.001).

oA Eolr| sl F5o] 7P &3 A= 10t e, 1
the-& 20t) ek (Fig. 5). oA Eolm|=dl-S A 23 1 9] 27
oFEo o3t F52] 7P &3 A% 7} 40, 30t Q1 A3t H|
walo] o] 9l fo] S B AH(p0.001) (Fig. 5).

4. S=0| ALZE OMM|IEOID[:HIO| EX9t &2 &=
HEZAE S OMEOH|=H = 69332| MFEA

FERA ATYFRA Fold o) SRAE e AT,
B4 35 FERATY opEotv| el FEA0%

oA Eotr]inglle] A2 H| o] AFA|l HlEo] 2011-
21, 41.4% Q9 A Wl wsf 2013-18, 56.4%= oJv] QA =
$k31(p=0.005) (Table 2), A= ops|Eotr| =gl 9] Z4] 9|

cases
600 r 25
1 total cases of AAP =0 cases/year/center = &= proportion of AAP (%)
500
r 20
400
r 15
300
r 10
200
52 52
ol -4 L
100 kT Eevdd O 37 33 371 -7 °
Ta====pF&1 28 dad=---r~
~ - - -
. 289 249 245 236 198 260 314 486 [
2011 2012 2013 2014 2015 2016 2017 2018

Fig. 2. In total poisoning group with common surveillance (n=57,326), the changes of the incidence and proportion of acetaminophen
(AAP) poisoning through the study years. During study period, AAP poisoning had different proportion in total poisoning
according to the years (p<0.001 by chi square test), however, there was no tendency of increasing or decreasing in the propor-
tion of the AAP poisoning (p=0.853 by linear by linear association test). The cases of AAP poisoning increased during study
period (p<0.001 by poisson regression test). The number of emergency departments (ED) that participated in this cohort were
20 EDs at 2011-14, 22 EDs at 2015-16, and 23 EDs at 2017-18, respectively.
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Fig. 3. In poisoning group with in-depth toxic surveillance (n=15,908), the changes of the incidence and proportion of acetaminophen
(AAP) poisoning through the study years, During study period, AAP poisoning had different proportion in total poisoning
according to the years (p<0.001 by chi square test), in addition, there was tendency of increasing in the proportion of the AAP
poisoning (p=0.009 by linear by linear association test). The cases of AAP poisoning increased during study period (p<0.001 by
poisson regression test). The 6 same emergency departments (ED) participated in this cohort from 2011 to 2018.
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Fig. 4. The rate of hospital admission and the rate of ICU admission were increasing during study period (p<0.001, p<0.001, respec-
tively). The rate of hospital admission was proportion of the patients who admitted to general ward and admitted to ICU in
patients who presented emergency department following over-ingestion of acetaminophen.
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Fig. 5. The distribution of age between acetaminophen poisoning and other pharmaceutical agents poisoning. The acetaminophen
poisoning showed higher proportion in teenage and age of twenties than other pharmaceutical agents poisoning (p<0.001).

Table 2. Comparison of the purchased site and the amount of ingestion before and after the start of new regulation in poisoning group
with in-depth toxic surveillance

2011-2012 (n=111) 2013-2018 (n=582) p-value
Non-pharmacy, n (%) 46 (41.4) 328 (56.4) 0.005
Amount of ingestion* (g) 13.5+14.3 13.9+15.1 0.794
In teenage (9) 10.2+10.4 11.7+8.4 0.264
Hepatotoxic ingestion*, n (%) 43 (38.7) 260 (45.5) 0.211

*n=111 at 2011-12, n=571 at 2013-18.
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Fig. 6. Purchase path of acetaminophen according to the years among 695 patients who had in-depth poisoning surveillance. The
composition of non-pharmacy was increasing during study period (p<0.001 by linear to linear association analysis).
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