L))

Check for
updates

Korean Journal of Anesthesiology

Clinical Research Article

Korean J Anesthesiol 2022;75(5):391-396
https://doi.org/10.4097/kja.21507
pISSN 2005-6419 ® elSSN 2005-7563

Received: December 1, 2021
Revised: February 12, 2022
Accepted: March 13, 2022

Corresponding author:
Ho-Jin Lee, M.D., Ph.D
Department of Anesthesiology and Pain

Medicine, Seoul National University College of

Medicine, 101 Daehak-ro, Jongno-gu, Seoul
03080, Korea

Tel: +82-2-2072-2467

Fax: +82-2-747-8363

Email: 65957@snuh.org

ORCID: https://orcid.org/0000-0002-7134-5044

© The Korean Society of Anesthesiologists, 2022

© This is an open-access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.
org/licenses/by-nc/4.0f), which permits unrestricth
ed non-commercial use, distribution, and repro-
duction in any medium, provided the original work
is properly cited.

Online access in http://ekja.org

Propofol abuse among healthcare
workers: an analysis of criminal cases
using the database of the Supreme
Court of South Korea’s judgments

Hye-Yeon Cho', Yoonbin Hwang', SuHwan Shin’, Susie Yoon'”,
Ho-Jin Lee"’

'Department of Anesthesiology and Pain Medicine, Seoul National University Hospital,
*Department of Medical Law and Ethics, Graduate School, Yonsei University, °Department of
Anesthesiology and Pain Medicine, Seoul National University College of Medicine, Seoul,
Korea

Background: Due to its abuse potential, propofol has been classified as a controlled sub-
stance since February 2011 in South Korea. Healthcare workers are exposed to propofol
abuse considering their easy access to this substance in hospitals. Therefore, we aimed to
investigate propofol abuse among healthcare workers through the database of the Supreme
Court in South Korea.

Methods: We retrospectively analyzed adjudicated criminal cases related to propofol abuse
among healthcare workers from January 1, 2013, to December 31, 2020, using the database
of the Supreme Court of South Korea’s judgments. We collected the clinical characteristics
and punishment-related information of healthcare workers who abused propofol.

Results: Of the 194 cases collected using the search term ‘propofol; 20 were included in
the final analysis. The most common healthcare workers who abused propofol were nurs-
ing aides (n = 15). Among them, 40% (n = 8) of the defendants had previously been pun-
ished for substance abuse, and 35% (n = 7) had a history of psychological disease. Of the
defendants, 65% (n = 13) self-administered propofol more than twice, and the median
number of self-administrations was three. Except for two, the defendants were sentenced
to imprisonment, including suspended sentences, and the median values of their duration
of prison and probation were 9 months and 24 months.

Conclusions: Despite propofol being strongly regulated as a controlled substance in South
Korea, its abuse among healthcare workers remains. Healthcare workers should be vigilant
against its abuse among themselves.

Keywords: Criminals; Health personnel; Illicit drugs; Intravenous administration; Legisla-
tion and jurisprudence; Propofol; Psychotropic drugs; Substance-related disorders.

Introduction

Propofol has been the most widely used intravenous hypnotic agent for general anes-
thesia and sedation; however, it has a risk of abuse [1]. It is known to activate the meso-
corticolimbic dopaminergic system through the gamma-aminobutyric acid A receptor,
which can contribute to abuse potential [1]. In a prospective study conducted in Korean
patients receiving gastric endoscopy, propofol showed a high euphoria effect, which is
higher than that of marijuana [2]. According to the practice guidelines for propofol seda-
tion by the Korean Society of Anesthesiologists (KSA), physicians should be acquainted
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with its abuse potential and carefully evaluate the presence of psy-
chological dependence before administration [3]. Against this
backdrop, for the first time worldwide, propofol has been classi-
fied as a controlled substance in Korea since February 2011 [4,5].
Moreover, on February 9, 2018, the Korean Ministry of Food and
Drug Safety classified propofol as a psychoactive drug of priority
control [6]. Currently, details of propofol from manufacturing to
sales are required to be reported in the narcotics information
management system in South Korea.

Since an anesthesiologist’s first propofol abuse case was report-
ed in 1992 [7], several propofol abuse cases among healthcare
workers have been reported [8]. Healthcare workers are more
likely to be exposed to propofol abuse than laypeople considering
their easy access to this substance in hospitals [4]. They can di-
rectly acquire propofol at the hospital where they work or use the
remaining propofol after administering it to patients [9]. In the
previous peer-reviewed literature between 1992 and 2009, 45 cas-
es of propofol abuse have been reported, of which 40 (89%) were
identified in healthcare professionals [8]. In the retrospective co-
hort study regarding substance use disorder (SUD) among anes-
thesiology residents in the United States from 1975 to 2009, 384
(2.2%) individuals had confirmed SUD during their residency
[10]. Eleven of these individuals reported that the substance used
during their initial episode of abuse was propofol [10]. In another
retrospective study regarding SUD among anesthesiologists con-
ducted from 2004 to 2013 in Australia and New Zealand, propofol
was the most commonly abused medication among anesthesiolo-
gists (n = 18/44; 41%) [11].

However, to our knowledge, few studies conducted before
2011—when propofol was not classified as a controlled substance
[12,13]—have addressed propofol abuse among healthcare work-
ers in South Korea. According to the recent report published by
the Korean Supreme Prosecutors’ Office, the number of medical
personnel who committed a crime related to psychoactive drugs
increased from 55 in 2016 to 196 in 2020 [14]. Therefore, we
aimed to investigate the current state and specific characteristics
of propofol abuse among healthcare workers by analyzing adjudi-
cated criminal cases. Further, we aimed to discuss our role as an-

esthesiologists in preventing its abuse through this study.

Materials and Methods

Adjudicated criminal cases that are publicly accessible in the
database of the Supreme Court of Korea’s judgments were ana-
lyzed. Criminal cases closed from January 1, 2013, can be
searched on the Internet through the public service of the Su-

preme Court of Korea [15]. Without personally identifiable infor-
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mation, the details of each case were provided to the researcher.
All criminal cases that were sentenced from January 1, 2013, to
December 31, 2020, were searched using the term ‘propofol’ We
included the cases in which the defendant was a healthcare work-
er and propofol abuser. We excluded cases unrelated to propofol
abuse by healthcare workers based on the authors’ judgment (HY
Cho and H-] Lee). After the initial analysis, we judged that there
were cases indirectly related to propofol abuse among the cases
excluded from this study. Therefore, we additionally classified the
excluded cases as follows: propofol abuse of non-healthcare work-
ers, sale of propofol by non-physicians for financial benefit,
propofol administration by physicians for financial benefit, viola-
tion of medical service, propofol theft by non-healthcare workers,
and crimes where propofol was not the main issue of the case.
This study was approved by the Institutional Review Board (IRB)
of Seoul National University Hospital (IRB no. 2111-125-1275),
which waived the need for informed consent due to the nature of
the study.

In each lawsuit text, a detailed description of the case and the
court decisions regarding criminal punishment were observed.
The judgment texts were reviewed by two board-certified anes-
thesiologists (HY Cho and H-J Lee), who collected the following
information independently: type of violation, the criminal record
of drug abuse, history of psychological diseases, route of propofol
acquisition, number of propofol administrations, use of illegal
drugs other than propofol, and punishment-related information
(prison sentence, suspended sentence, and penalty). In the case of
a disagreement between the two authors, the decision was made
after a discussion with a third author (SH Shin).

Using the MedCalc Statistical Software version 18.6 (MedCalc
Software bvba, Belgium), descriptive statistics were used. Contin-
uous and categorical data are described as median (Q1, Q3) or

mean * SD and percentages, respectively.

Results

There were 194 cases during the study period, 20 of which were
related to propofol abuse by healthcare workers (Fig. 1). Among
the excluded cases, 19 involved physicians administering propofol
to their patients for financial benefit. In the two cases, the physi-
cian was fined Korean Won 5,000,000 for neglecting the manage-
ment of propofol.

Characteristics of the cases are presented in Table 1. The most
common healthcare workers who abused propofol were nursing
aides (n = 15/20; 75%). The most common location for propofol
abuse was a residential area in 65% (n = 13) cases. Of the defen-

dants, 40% (n = 8) had previously been punished for substance
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abuse, and 65% (n = 13) of the defendants self-administered
propofol more than twice (maximum number of self-administra-
tions, 39). The median number of propofol self-administration
was three and stolen propofol ampules was 11 (maximum num-
ber of stolen propofol ampules, 65). The proportion of defendants
who self-administered other drugs with propofol simultaneously
(benzodiazepine, n = 5; ketamine, n = 2; fentanyl, n = 2; nalbu-
phine, n = 1) was 40% (n = 8). In four of the 15 cases of propofol
abuse by nursing aides, the residual propofol was stolen after its
administration to the patient, while in 11 cases, it was stolen di-
rectly from the storage by obtaining its password or stealing the

key. There were three physicians who had abused propofol; two of

194 cases filed under 'propofol’ in the judgment database of the Supreme
Court of Korea (January 1, 2013-December 31, 2020)

Exclusion (n = 174)
« Propofol abuse of non-healthcare workers (n = 29)
« Sale of propofol by non-physicians for financial benefit (n = 36)
« Propofol administration by physicians for financial benefit (n = 19)
« Violation of medical service (n = 55)
- Medical malpractice related to propofol administration (n = 39)
- Handling of propofol by non-physician (n = 10)
- Fabrication or omission of prescription for propofol (n = 4)
- Neglect of management for propofol (n = 2)
« Propofol theft by non-healthcare workers (n = 20)
« Crimes where propofol was not the main issue of the case (n = 15)

A 4

A4
20 cases analyzed

Fig. 1. Flowchart of the study.

Table 1. Variables of Propofol Abuse
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them had a history of conviction for substance abuse (propofol,
methamphetamine). Further, two of them had self-administered
propofol for stress relief and the third to resolve sleep disturbance.

Judgment statuses are shown in Table 2. The defendants in all
cases were punished for violating the narcotics control act, and a
theft charge was added in the cases of nursing aides who were not
eligible for the management of propofol. Three defendants who
had a criminal history of the same offense within the last three
years were imprisoned without suspension, and their duration of
imprisonment was 4, 12, and 18 months, respectively. The median
additional collection amount was 31,796 Korean won—an addi-

tional charge for stolen propofol.

Discussion

Although the recognition of the abuse potential of propofol has

Table 2. Judicial Characteristics

Characteristics Total (n = 20)

Months from first administration to the judg- 7(6,12)
ment

Prison/probation 18*(90)/15 (75)

Duration of prison (months) 85+ 44

Duration of probation (months) 24 (6,24)

31796 (4751, 68676)

Values are presented as median (Q1, Q3), number (%) or mean + SD.
*Three cases had a criminal history of the same offense that existed
within the last three years.

Additional collection amount (Korean Won)

Characteristics Total (n = 20)
Year of the first abuse event (2013/2014/2015/2016/2017/2018/2019/2020) 2/3/2/4/2/2/4/1
Occupation (physician/nurse/nursing aide) 3(15)/2 (10)/15 (75)

Institution (local clinic/hospital/not described)
Department (plastic surgery/internal medicine/others/not described)

Location of propofol administration (residential area/an institution/not described)

History of conviction (substance abuse/psychological disease)

Reasons for the first administration of propofol (stress relief/sleep disturbance/pain relief/not described)

Information related to obtaining propofol

Strategies of obtaining propofol (controlled drug cabinet/not controlled space/not described)

Number of acquisitions/stolen propofol ample
Propofol administration
Number of administrations

Coadministration of other drugs

Reasons for being caught (caught during propofol theft investigation/reported by acquaintance/voluntary de-

nunciation/caught during investigation of other crimes/not described)

12 (60)/7 (35)/1 (5)
5 (25)/5 (25)/2* (10)/8 (40)
13 (65)/5" (25)/2 (10)
8 (40)/7 (35)
5(25)/2 (10)/1 (5)/12 (60)

8" (40)/10° (50)/2 (10)
3(2,6)/11 (3,23)

3(2,8)
8 (40)
9 (45)/4 (20)/1 (5)/1 (5)/5 (25)

Values are presented as median (Q1, Q3) or number (%). *Other departments of medical specialties: Otorhinolaryngology (n = 1), Gynecology
(n = 1). "Location of propofol administration in institution: endoscopic room (n = 2), operating room (n = 1), toilet in hospital (n = 1), doctor’s
office (n = 1). “Defendants who had access to the controlled drug cabinet (n = 4) and those who did not (n = 4). ‘Including the four cases of self-
administration of residual propofol by nursing aide after administration to the patient.
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increased and the control over it has also been strengthened,
propofol abuse among healthcare workers still occurs in South
Korea. Additionally, although not included in our analyses, other
problems associated with propofol abuse, such as propofol trading
by a physician, neglect of its management, and propofol theft,
were also identified in this study. Considering the increased use of
propofol as a sedative agent [16], healthcare workers should be
wary of its abuse potential.

Previous studies have reported propofol abuse by non-health-
care professionals as well as healthcare professionals in South Ko-
rea. The first study regarding propofol abuse in South Korea was
conducted among healthcare professionals working in the operat-
ing room [12]. This study was a nationwide survey of 95 council-
ors of the KSA working at 61 hospitals. In this study, nine propo-
fol abusers working at seven hospitals were identified (anesthesi-
ology resident, n = 4; non-anesthesiology resident, n = 2; nurse
in anesthesiology, n = 1; not described, n = 2). In the autopsy
study related to propofol abuse in South Korea, nine of the 16
subjects were healthcare professionals (three physicians and six
nurses) [17]. Among them, the cause of death in 14 subjects was
drug intoxication, and that in two subjects was hanging. In anoth-
er structured survey conducted on 38 non-healthcare professional
propofol abusers, stress relief was the most common reason for
the first-time administration of propofol, and most of them had
received propofol two or three times a week during the last 12
months [18]. Although our study could not investigate the reason
for the first administration of propofol in all cases, the most com-
mon cause of its first administration was also stress relief. Addi-
tionally, as repeated abuse of controlled substances increases the
probability of being apprehended, it was noted that propofol ad-
ministration continued after the first one in 65% of abusers in our
study.

Our study included information related to punishment for
propofol abuse that was not covered in previous studies [12,17,18].
The recidivism and number and dosage of abused drugs act as
important factors in the judgment regarding drug abuse cases
[19]. If the defendant is currently under probation for another
criminal offense, a prison sentence is inevitable. In our study, all
three imprisoned defendants were under probation due to anoth-
er drug abuse. Additionally, the probation period is judged to be
one and half to two times longer than the prison period in South
Korea, and in this study, the mean value of the prison period was
8.5 months and the median value of the total period including the
probation and prison periods was 24 months. Additional collec-
tion charge was imposed on the defendant according to the price
of propofol, which was administered and could not be confiscat-
ed.
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Recently, a notification system was introduced to notify doctors
who inappropriately prescribed propofol based on the predefined
criteria regarding propofol prescription to reduce propofol abuse
[20]. The predefined criteria included that propofol should be
prescribed and administered only for general anesthesia or seda-
tion, and the number of propofol administrations for sedation
should not exceed once a month. It also included the appropriate
dose of propofol for general anesthesia and sedation [21]. This
strong regulation can increase physicians’ awareness of propofol
abuse and reduce propofol abuse caused by inappropriate pre-
scription and administration. After implementing this system, the
number of inappropriate prescriptions based on the predefined
criteria decreased by 64% from 3,815 to 1,371 [22]. However, be-
cause this strong regulation can limit the use of propofol in clini-
cal practice, which has advantages as an anesthetic or sedative
agent, its advantages and disadvantages should be discussed.

Our results suggest that the following precautionary measures
are needed to reduce propofol abuse by healthcare workers. First,
handlers of antipsychotics should pay more attention to its man-
agement. Despite antipsychotics being stored in a locked place ac-
cording to the Narcotics Control Act in South Korea, propofol
was stored in an uncontrolled place in half of our cases (Table 1).
Additionally, we could identify two cases in which doctors were
fined for neglecting the management of propofol in the excluded
cases. An exhaustive monitoring system is also needed for the re-
maining amount of propofol after administration to the patient.
In four cases in this study, defendants self-administered the re-
maining propofol after administration to the patient (Table 1).
Propofol handlers should pay special attention to the remaining
amount of propofol after administration. Second, a systematic
treatment and rehabilitation program with the active support of
the government should be prepared. In the aforementioned study,
five out of the nine propofol abusers had a previous history of
drug abuse other than propofol, and only two of the nine abusers
participated in the relapse prevention program [12]. In another
study, the relapse rate of SUD related to hypnotics in anesthesiolo-
gy residents has been reported to be 29% [10]. The recidivism rate
of the abuse of psychotropic substances has been reported to be
37.2% in South Korea [14], and in our study, 40% of the defen-
dants had a history of substance abuse. Active treatment and re-
habilitation of addicted healthcare workers will help prevent their
recurrence of substance abuse. However, conflicting results have
also been reported for its effectiveness [23,24], and their cost-ef-
fectiveness should be discussed. Finally, to fundamentally prevent
substance abuse, periodic education on the seriousness of sub-
stance abuse is also needed for healthcare workers.

This study has some limitations. First, the judicial cases ana-
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lyzed did not always contain detailed clinical information, such as
the reasons for the first abuse and previous history of psychologi-
cal disease. Second, our results could not represent all propofol
abuse by healthcare workers. The mortality rate of propofol abuse
has been reported to be as high as 28% to 38% [1,25], and health-
care workers who died from propofol abuse could not be included
in this study. Additionally, we hypothesized that the number of
medical personnel legally punished for propofol abuse does not
accurately represent the number of medical personnel who actu-
ally abuse propofol. According to the aforementioned study; it is
estimated that all propofol abusers were not legally punished [12].
As a result, the small number of cases in this study made it diffi-
cult to perform additional analyses other than descriptive statis-
tics. Further, the results of our study should be interpreted cau-
tiously because the aforementioned limitation might have resulted
in biased results for a specific department of occupation.

In conclusion, our study identified several propofol abuse cases
by healthcare workers in South Korea. Despite an increased
awareness of propofol abuse and strengthening the regulation on
the management of propofol in South Korea, its abuse is steadily
occurring. Healthcare workers should be vigilant against the
abuse risk of propofol and continue to strive to prevent its abuse
among their colleagues.
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