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FHAA @ 138] 23} CT ¥ AL
ST A WY
T8
KQ2  COPD ¥4 A41% CT @ COPDREC 2= #1 9k 3 - C. A CT 2 (1-5 mSv)
SRR ® 50-80Al, 20314 ol
=8, FA/154 ol
v A EL
KQ3  meg Ha4gd wdg O Z‘QEE’JEE— vl - C A CT 2
AAF CTHHAT @ COPDS} YT 19H
71& Al ih"’_
A=t KQl AT e A z9%7% Cr A I A 1.2 mSy
oyt KQl #AdZ2d 4 4 TSHOM 2716 24 S6% B 0.42 mSv
W A8 &7 1
KQ2 WANBIY AR F  SARZCR gyl A4 - - -
Ak 270
KQ=key question; CT=computed tomography; MRI=magnetic resonance imaging; US=ultrasound; MR=magnetic resonance; SFU=society for fetal
urology; VCUG=voiding cystourography; MRCP=magnetic resonance cholangiopancreatography; COPD=chronic obstructive pulmonary disease;
TSH=thyroid stimulating hormon.
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Zhol=atel Aol Tt QIAE  E QIAISIAL AR 33.3%  F ARSI FAA: 32.0%  LARHARI QA4of vsh A
EE T O REREL S g8 e 18 FH Be
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%9 B4 Rof I A3k ik 9 ESEYo] A3k urE L S4B HR RO 12 TUE o]
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CT, MRI & CT, MRL, A3F3% CT 5
CT=computed tomography; MRI=magnetic resonance imaging.
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Development of the 2024 Korean Guidelines for the Justification of
Patient Imaging

Chi-Hoon Choi"**

'Clinical Practice Guidelines Committee, Korean Society of Radiology, Seoul, Korea, Department of Radiology, College of Medicine,
Chungbuk National University and Chungbuk National University Hospital, Cheongju, Korea

ABSTRACT

Objectives: This study reports on the development and clinical applicability of the 2024 revised Korean Guidelines for the
Justification of Patient Imaging with the goal of reducing unnecessary radiation exposure, thereby improving patient safety and
quality of care.

Methods: A multidisciplinary team from six divisions developed the guidelines using the GRADE-ADOLOPMENT framework and
patient/problem, intervention, comparator, outcome (PICO) structure. International guidelines were adapted using the Appraisal of
Guidelines for Research & Evaluation II (AGREE II) tool. Each recommendation was assigned a grade, evidence level, or radiation
dose stage. A consensus was achieved through two rounds of Delphi. A pilot clinical decision support system (CDSS) and surveys
were conducted to assess awareness and utilization.

Results: Thirty-five recommendations were developed addressing 20 key questions. Among these, key topics included strong
recommendations for the use of unenhanced brain CT in acute thunderclap headache and the use of ultrasound for fetal
hydronephrosis, acute abdominal pain, and interstitial pulmonary fibrosis follow-up. Surveys showed high awareness (>60%), but low
utilization (approximately 30%).

Conclusions: Although the 2024 guidelines, developed using internationally recognized methods, recommend enhancing
restrictions on patient imaging, their limited clinical adoption remains a challenge. Institutional support, such as the integration
of electronic medical records, policy incentives, and broader CDSS use, is essential for improving their implementation to reduce

unnecessary radiation exposure, enhance patient safety, and increase healthcare efficiency.

Key words: Radiation protection; Radiology; Justification; Practice guidelines; GRADE
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Introduction the potential risks associated with radiological examinations

involving radiation exposure. Specifically, unnecessary repeat

Medical imaging has become an indispensable instrument examinations or those with unclear indications have the poten-
in the diagnostic process, facilitating the establishment of effec- tial to compromise patient safety and the efficient use of medi-
tive treatment regimens. However, it is salient to acknowledge cal resources. The International Commission on Radiological
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Key messages
(D What is known previously?

Despite being essential for many diagnoses, imaging can
cause physical harm to patients. While both internation-
al and national guidelines have existed since 2015, their
clinical implementation is limited by a lack of awareness
and the integration of electronic medical records (EMR).

(@ What new information is presented?

The 2024 revised Korean guidelines, developed using
the GRADE-ADOLOPMENT framework, include 35
new recommendations with specified evidence levels and
radiation doses. Despite high levels of awareness of the
guidelines, their implementation remains low at approxi-
mately 30%.

® What are the implications?

Institutional support is crucial for improving the imple-
mentation of the newest guidelines. This includes inte-
grating clinical decision support systems with EMR, pro-
viding policy incentives and increasing education and
public outreach.

Protection and the International Atomic Energy Agency have
proposed three fundamental principles of radiation protec-
tion: justification, optimization, and dose limit. These prin-
ciples were proposed to address the issues [1]. Among these,
the principle of justification is the core concept that necessi-
tates the performance of examinations only when the benefit
to the patient’s health outweighs the potential harm. On an
international level, the 2012 Bonn Call for Action proposed
10 key tasks to strengthen the implementation of justifica-
tion in the domain of medical radiology [2]. The American
College of Radiology (ACR) Appropriateness Criteria and the
Royal College of Radiologists (RCR) iRefer guidelines are uti-

lized as representative evidence-based imaging examination
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recommendations [3,4]. These guidelines offer recommenda-
tions on the appropriate imaging tests and alternatives for a
multitude of clinical scenarios. In some countries, the use of
clinical decision support systems (CDSS) is mandated in con-
junction with legislation. In the Republic of Korea (ROK),
the development of evidence-based clinical imaging practice
guidelines commenced in 2015, under the leadership of the
Korean Society of Radiology. By 2019, 202 recommendations
had been established for 105 key questions (KQs) across 12
subcommittees. Subsequent revisions to the guidelines resulted
in their expansion to encompass 403 recommendations, with
the objective of achieving this expansion by the year 2023.
Nevertheless, their utilization within the clinical practice set-
ting remained limited. The primary reasons cited for this un-
derutilization included a lack of awareness and accessibility
among clinicians, the absence of integration with electronic
medical records (EMR), and insufficient policy incentives. This
study aimed to report on the development methodology, key
recommendations, and clinical applicability assessment results

of the 2024 Guidelines for Justification of Medical Imaging.

Methods

This project served to augment the methodology for for-
mulating novel guidelines while ensuring the continuity of
the existing adoption and adaptation procedures. Notably,
the GRADE-ADOLOPMENT framework was employed to
systematically integrate the latest evidence, standardizing the
patient/problem, intervention, comparator, and outcome
(PICO) setting for each core question and the literature search
and evaluation process [5]. Additionally, the conflict of inter-

est (COI) management regulations were revised to explicitly
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exclude the influence of financial supporters, require individual
disclosure of COIs by development committee members, and
formalize procedures to minimize the potential conflicts. This
enhancement of the transparency of the development process
resulted in an increase in the reliability and domestic applica-
bility of the recommendations.

The development of this guideline was structured around
the Clinical Practice Guidelines Committee of the Korean
Society of Radiology, engaging a multidisciplinary group of
experts. The six subcommittees, including neuroradiology,
pediatric radiology, abdominal radiology, thoracic radiology,
dental radiology, and nuclear medicine, each have radiologists
specializing in the respective field, relevant clinical specialists,
and evidence-based medicine experts. The chairperson was re-
sponsible for overseeing the subcommittee activities, while the
literature search officer developed and executed a PICO-based
search strategy. The evidence assessment officer evaluated the
quality of the literature, and the draft writer integrated the rec-
ommendations and radiation dose assessment. The initial pool
of 37 candidates was subsequently narrowed down to 20 KQs,
a process that involved a multifaceted evaluation encompassing
clinical importance, radiation exposure risk, evidence potential,
and policy priorities. The items were structured using the PICO
format. For example, the item “What is the appropriate initial
imaging modality for adult patients with acute thunderclap
headache (TCH)?” was delineated as follows: P=adult patient
with acute headache, suspected of subarachnoid hemorrhage
(SAH); I=non-contrast computed tomography (CT); C=other
imaging modalities; O=diagnostic accuracy and clinical effec-
tiveness. A literature search was conducted using both domes-
tic and international databases. The overseas databases used

included MEDLINE, EMBASE, and the Cochrane Library; the
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domestic databases included KoreaMed and KMBASE. The
search terms were meticulously constructed by integrating
PICO elements with the terms “guideline” and “recommenda-
tion.” The targeted literature was published from January 1,
2000, to June 30, 2024. Following the removal of duplicate
references using EndNote, two evaluators independently con-
ducted primary (title/abstract) and secondary (full text) screen-
ing, with the inclusion decisions made by consensus. The
adoption and adaptation of international guidelines was car-
ried out after an assessment of their reliability and applicability
using the Appraisal of Guidelines for Research & Evaluation
II (AGREE II) instrument. The ACR Appropriateness Criteria
and RCR iRefer served as the primary references [3,4], and the
recommendations were modified or newly developed as need-
ed, considering the domestic healthcare environment, insur-
ance system, and equipment accessibility. The level of evidence
was classified as high (I) to very low (IV) based on a compre-
hensive assessment of study design, quality, consistency, and
directness. The recommendation grades were classified as
strongly recommended (A), conditionally recommended (B),
not recommended (C), and insufficient evidence (I). In addi-
tion to the strength of the evidence, the balance of benefits and
harms, domestic applicability, patient preference, and cost-
effectiveness were also considered. As for the radiation dose
assessment, the effective dose (mSv) for each imaging exami-
nation was calculated and categorized into levels ranging from
0 (none) to 4 (>10 mSv). This information is accompanied by
recommendations to assist clinicians in selecting appropriate
tests.

The Delphi process was implemented with two rounds of
voting in the full committee, after deliberations held within

each subcommittee. The adoption threshold was set at a 70%
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approval rate, and items falling below this threshold underwent
a revision process and were put to a re-vote before a final adop-
tion decision was made. Following this, the recommendations
were subjected to a review by external experts, including the
Korean Medical Association, relevant clinical societies, patient
organizations, and policy officials. The key recommendations
and policy proposals were disseminated via an online public
hearing on December 17, 2024. Tt was determined that cer-
tain recommendations would be revised and supplemented to
reflect the opinions that were expressed at the site. To enhance
the clinical applicability of the guidelines, a CDSS integrated
with EMR was piloted. The system has been designed to pro-
vide recommendation pop-ups and warning messages during
test ordering, thereby enabling clinicians to review them in real
time. Furthermore, surveys were administered to physicians
and dentists nationwide during the initial phase (development
stage) and the subsequent phase (after the final draft release) to
assess awareness, utilization experience, willingness to partici-

pate, and areas of interest in imaging examinations.

Results

1. New Guidelines for Justification of Medical

Imaging by Subcommittee

The 2024 revision of the Guidelines for Justification of
Medical Imaging derived 35 recommendations addressing 20
KQs across six subcommittees. All recommendations included
a recommendation grade, level of evidence, and the expected
radiation dose level. The results for each subcommittee are as
follows.

The neuroradiology subcommittee identified headache-

related scenarios, including but not limited to intracranial
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hypertension or decreased intracranial pressure, headaches
during pregnancy and the postpartum period, acute TCHs, mi-
graines, and tension-type headaches, as KQs. For instance, in
adult patients suspected of intracranial hypertension, the utili-
zation of contrast-enhanced brain magnetic resonance imaging
(MRI) before and after treatment is reccommended as Grade A
evidence, Level II. In circumstances where MRI is not feasible,
non-contrast brain CT is proposed as an alternative, receiv-
ing a rating of Grade B, Level III. In the case of acute TCHs,
non-contrast brain CT is strongly recommended as Grade A
when a SAH is suspected. Conditional recommendations are
made for CT cerebral angiography, magnetic resonance cere-
bral angiography, and conventional angiography when indi-
cated. In instances where migraine or tension-type headache
is suspected yet neurological examination results are normal,
Grade C recommendations, which do not include imaging
tests, are to be considered. The pediatric radiology subcommit-
tee has established a specific initial examination and follow-
up strategies based on the severity of fetal hydrops and pres-
ence of associated abnormalities. For instance, in cases of mild
hydronephrosis detected on neonatal ultrasound, a follow-up
ultrasound of Grade A was recommended at 16 months. For
moderate to severe hydronephrosis accompanied by associated
findings, a voiding cystourethrogram was also recommended.
Ultrasound, an imaging modality that does not involve radia-
tion exposure, has been recommended as the primary imaging
modality in most cases. Cystourethrography, corresponding to
radiation dose level 2, was recommended only when deemed
necessary. The abdominal radiology subcommittee addressed
abnormal liver function, staging of extrahepatic bile duct can-
cer, and acute abdominal pain (right upper quadrant/right low-

er quadrant). For the differential diagnosis of liver dysfunction,
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Table 1. Summary of the 2024 Korean guidelines for justification of patient imaging
Section KQ o LS SUTTTER Recommendation Lgvelof Regonnnen— Radiation
number summary evidence dation grade dose
Neuro-head & KQI1-1 First imaging for adults (D Prioritize brain MRI with 11 A B MRI O, CT 3
neck with suspected intracranial and without contrast.
hypertension headache () Consider unenhanced brain
CT if MRI is unavailable.
KQ1-2 First imaging for adults (D Brain MRI with and without I, 111 A B MRI O
with suspected intracranial contrast is appropriate.
hypotension headache @ Consider additional spinal
MRI if necessary.
KQ2 New or changing headache =~ (D Unenhanced brain MRI is 111 A MRIO, CT 2
during pregnancy/ appropriate if neurological
postpartum abnormalities are present.
@ Unenhanced CT is
appropriate if brain
hemorrhage is strongly
suspected and MRI is
unavailable.
KQ3 Acute thunderclap headache (D Rapid unenhanced brain CT 11, IV A, B CT 2, MRO
if SAH is suspected.
® CT angiography is
recommended to check for
aneurysm.
® Consider MR angiography,
brain MRI, or angiography
under specific conditions.
KQ4 Migraine/tension-type (@ Imaging is not recommended. I C B CT 2
headache with normal @ If secondary headache is
neurological exam suspected, prioritize MRI
and use CT limitedly.
Pediatrics KQl First imaging for patients Kidney/bladder ultrasound is II A 0
with fetal hydronephrosis appropriate.
KQ2 Follow-up for fetal Follow-up ultrasound within I A 0
hydronephrosis with normal ~ 1-6 months is appropriate.
postnatal ultrasound
KQ3 Follow-up for mild Follow-up ultrasound within I A Ultrasound 0
hydronephrosis (SFU 1-2) 1-6 months is appropriate.
KQ4 Moderate-severe D Follow-up ultrasound is 11 A Ultrasound O,
hydronephrosis (males) appropriate. VCUG 2
@ Voiding cystourethrogram is
appropriate.
KQ5 Moderate-severe @ Follow-up ultrasound is II A Ultrasound 0,
hydronephrosis (females) appropriate. VCUG 2
@ Voiding cystourethrogram is
appropriate.
KQG6 Moderate-severe Follow-up ultrasound is 111 A Ultrasound O
hydronephrosis without appropriate.
reflux

www.phwr.org Vol 18, No 46, 2025
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Table 1. Continued 1

KQ

Section
number

Key question summary

Recommendation
summary

Level of
evidence dation grade

Radiation
dose

Recommen—

Abdomen KQ1l

KQ2

KQ3

KQ4

Chest

KQ1

KQ2

KQ3

Dentistry KQl

Evaluation of cause of
abnormal liver function in
adults

Staging of extrahepatic

cholangiocarcinoma

Acute right upper quadrant

pain

Acute right lower quadrant

pain

Follow-up for IPF

Low-dose CT lung cancer
screening for COPD

patients

Low-dose CT lung cancer
screening for diffuse

interstitial lung disease

Diagnosis of deep neck

infection

Ultrasound is recommended as

the primary modality.

Contrast-enhanced abdominal
CT+abdominal MRI+MRCP
is appropriate.

(D Contrast-enhanced CT is
recommended if the cause is
unclear.

@ Consider ultrasound if biliary
disease is suspected.

® Consider MRI including
MRCP if findings are
unclear.

(D Contrast-enhanced
abdominal CT is
recommended as the primary
modality.

(2 Consider ultrasound or
unenhanced MRI for females
of childbearing potential.

@ High-resolution CT can be
performed.

@ CT more than once per year
is not recommended.

® Consider repeat scans
during acute exacerbation or
complications.

(D Not recommended based on
COPD alone.

@ Recommended for high-risk
individuals aged 50-80 with
a smoking history of =20
pack-years who are current
smokers or have quit within
15 years.

(D Not recommended based on
the disease alone.

(2 Recommended based on the
same high-risk criteria as for
COPD.

Contrast-enhanced CT is

recommended.

11

II

11

11

A Ultrasound O

A CT 4, MRI 0

CT 3-4, US/
MR 0

A, B

A CT 3, MRI O,
Us o0

CT 3 (5-10

mSv)

A C A

C, A CT 2 (1-5

mSv)

CT 2

A 1.2 mSv
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Table 1. Continued 2

. KO . Recommendation Level of Recommen-  Radiation
Section Key question summary i .
number summary evidence dation grade dose
Nuclear KQl Differentiation of thyroid Consider a scan to differentiate ~ Moderate B 0.42 mSv
medicine nodules autonomous functioning
nodules in patients with
normal TSH.
KQ2 Diagnostic scan after Update canceled due to - - -

differentiated thyroid

cancer treatment

insufficient evidence.

KQ=key question; CT=computed tomography; MRI=magnetic resonance imaging; SAH=subarachnoid hemorrhage; US=ultrasound; MR=magnetic
resonance; SFU=society for fetal urology; VCUG=voiding cystourography; MRCP=magnetic resonance cholangiopancreatography; IPF=idiopathic

pulmonary fibrosis; COPD=chronic obstructive pulmonary disease; TSH=thyroid stimulating hormon.

abdominal ultrasound is recommended as the first-line test
(Grade A, Level II evidence), with CT and MRI being sug-
gested as alternatives when necessary. For staging extrahepatic
bile duct cancer, it is recommended with Grade A, Level I evi-
dence to perform triple-phase contrast-enhanced CT, contrast-
enhanced MRI, and magnetic resonance cholangiopancrea-
tography (MRCP) in combination. For instances of acute right
upper quadrant pain, the utilization of a CT scan is recom-
mended when the underlying cause remains uncertain. In cases
where biliary disease is suspected, ultrasound is considered the
preferred diagnostic modality. When the findings are deemed
nonspecific, MRI or MRCP may be considered as investigative
options. In the thoracic radiology subcommittee, the primary
subjects of discussion included follow-up examinations for id-
iopathic pulmonary fibrosis (IPF) and the question of whether
to screen for lung cancer in patients with chronic obstructive
pulmonary disease (COPD) and diffuse interstitial lung disease
(ILD). For IPF, high-resolution CT may be performed when
necessary; however, a Grade C recommendation was made
advising against exceeding one scan per year. For patients di-
agnosed with COPD and ILD, the utilization of low-dose CT

lung cancer screening was not endorsed solely for the purpose

www.phwr.org Vol 18, No 46, 2025

of diagnosing the specific disease. However, when the criteria
pertaining to smoking history were met, the recommendation
was classified as Grade A. The dental radiology subcommittee
has recommended contrast-enhanced CT as a Grade A recom-
mendation with Level II evidence for diagnosing deep-seated
infections, with an average radiation dose reported to be ap-
proximately 1.2 mSv. The nuclear medicine subcommittee has
conditionally recommended thyroid scans as a Grade B, mod-
erate-level evidence for distinguishing autonomous functional
thyroid nodules in patients with thyroid nodules and normal
throid stimulating hormon (TSH) levels. Table 1 summarizes

the 35 developed recommendations.

2. Survey Results

The survey results demonstrated that awareness of the le-
gitimacy of radiation-based imaging diagnostics remained
high at over 60% in both the first phase (development stage)
and the second phase (after the final proposal was announced).
However, the awareness and utilization of the guidelines devel-
oped by the Korean Society of Radiology and the Korea Disease
Control and Prevention Agency were found to be suboptimal,

with only 33.3% of primary care and 32.0% of secondary care
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respondents indicating familiarity with these guidelines. The
results of both surveys indicated that 59.0% of the respondents
had prior experience in completing radiation safety manage-
ment officer training, while the proportion expressing willing-
ness to participate in guideline development was 35.9% in the
first survey and 39.0% in the second. The types of imaging
tests of interest primarily included conventional and special-
ized radiography for dentistry, and thoracic/emergency CT,
MR, and neurocranial CT for physicians. Table 2 summarizes
the survey results regarding the awareness and utilization of

the recommendations.

Discussion

The 2024 revision is of particular significance as it adheres

to internationally validated guideline development procedures

while fully reflecting domestic circumstances. Each recom-
mendation is meticulously delineated, delineating the requisite
radiation dose level and the corresponding level of evidence,
enabling clinicians to intuitively assess the risks and benefits
when selecting tests. This is an element emphasized in both the
ACR Appropriateness Criteria and the RCR iRefer guidelines
[3,4], indicating that the domestic guidelines have evolved to
meet international standards.

Nevertheless, the survey confirmed that the actual utiliza-
tion rate of the guidelines remained low. This may be attrib-
uted to a combination of factors, including: (D an inadequate
integration with EMR systems, (2) lack of on-site accessibil-
ity, ® limitations in education and promotion, and @ ab-
sence of legal and institutional incentives. On an international
level, the United States mandated the use of CDSS based on

the ACR Appropriateness Criteria for Medicare claims under

Table 2. Summary of survey results on guideline awareness and utilization

Category 1st survey results (n=78)

2nd survey results (n=334) Key implications

“Well aware and refer to it”:

64.1%

Awareness of the justification
of radiation-based imaging
examinations

“Well aware and refer to it

33.3%

Awareness and utilization of
the guidelines (developed
by the Korean Society of
Radiology/KDCA)

Experience of completing 59.0%

radiation safety officer
training

Willingness to participate in
guideline development

Main areas of interest for

imaging examinations and special photography.

CT, MRI, etc.

“Willing to participate™ 35.9%

Dentists: high interest in general Dentists: high interest

Physicians: chest/emergency

“Well aware and refer to it”:

62.0%

Overall high level of
awareness is maintained.
“Well aware and refer to it”:  Actual utilization is low
32.0% compared to general
awareness; education and
promotion are needed.
59.0% High training experience,
but low willingness to
participate in guideline
development.
“Willing to participate™ Low willingness to
39.0% participate, suggesting a
somewhat passive attitude.
Interest varies by specialty;
in general and special customized educational
photography. Physicians: materials are needed.
chest/emergency CT, MRI,
neuro-head & neck CT, etc.

KDCA=Korea Disease Control and Prevention Agency; CT=computed tomography; MRI=magnetic resonance imaging.
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the Protecting Access to Medicare Act (PAMA). The United
Kingdom has also expanded its use by integrating iRefer into
the National Health Service computer network. In conjunc-
tion with the comprehensive implementation of CDSS within
the domestic context, the establishment of institutional mecha-
nisms is imperative to provide incentives for guideline com-
pliance or to mandate the documentation of reasons for non-
compliance. Moreover, the reluctance to engage, as evidenced
by the survey results, indicates that the clinicians’ sense of be-
longing and their motivation to participate were inadequately
nurtured during the guideline development process. In the fu-
ture, a strategy is required to ensure active cooperation from
academic societies in each specialized field and to create user-
centered recommendations by gathering broad input from the
development stage.

The 2024 revised Guidelines for Justification of Medical
Imaging by the Korean Society of Radiology serve as compre-
hensive guidelines for improving the appropriateness of imag-
ing examinations within the domestic healthcare environment.
In accordance with the most recent medical evidence and the
collective opinion of experts in the field, a total of 35 recom-
mendations have been presented. Each guideline provides ex-
plicit guidance on the performance, avoidance, or conditional
consideration of tests for inquiries frequently encountered in
clinical practice. The presentation of the reliability of the evi-
dence and the expected level of radiation exposure is intended
to provide practical assistance for clinical decision-making. The
utilization of these guidelines is expected to curtail superfluous
radiological examinations in clinical settings while ensuring
the completion of essential examinations, thereby enhancing
patient safety and the quality of medical care. The implemen-

tation of these guidelines is expected to result in a reduction of

www.phwr.org Vol 18, No 46, 2025

unnecessary patient radiation exposure, a decrease in health-
care costs, and a contribution to the efficient utilization of di-
agnostic resources.

The effective utilization of the guidelines necessitates ongo-
ing updates and revisions, accompanied by targeted education-
al initiatives and promotional campaigns directed toward clini-
cians. The guidelines should undergo regular updates to reflect
the rapid advancements in medical technology and evolving
evidence. Moreover, these guidelines must establish strate-
gies for flexible application in individual patient situations
during clinical practice. To support this, it is reccommended
that the contents of these guidelines be incorporated into resi-
dency training and specialist continuing education programs.
Furthermore, communication channels should be activated to
seek expert consultation when questions arise in clinical prac-
tice. The implementation of health policy measures has the
potential to augment the effectiveness of these guidelines. One
potential institutional measure would be the establishment of
incentives for imaging tests requested in accordance with these
guidelines. Alternatively, documentation could be required for
tests that deviate significantly from the recommendations. An
alternative approach involves the expansion of the CDSS-based
appropriateness evaluation system, which is currently in pilot
operation, to the national level. This expansion would ensure
the performance of automated justification checks during the
test prescription stage at all medical institutions. Furthermore,
these clinical guidelines should be disseminated to patients
and the public. It is necessary to furnish precise information
regarding radiological examinations and to promote the objec-
tive of these guidelines to prevent the patients from requesting
unnecessary tests and to alleviate their anxiety. Additionally, it

is essential to ensure that indispensable examinations are not
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unduly delayed. The implementation of guidelines is contin-
gent upon the establishment of a common understanding be-
tween the medical staff and patients, thereby fostering a culture
of patient safety. The Korean Society of Radiology is commit-
ted to the continuous development and dissemination of these
guidelines through collaborations with relevant institutions
and various clinical fields. Ultimately, the society aims to con-
tribute to the establishment of a medical culture in ROK that
prevents the misuse of radiological examinations and ensures

necessary tests are performed in a timely manner.

Declarations

Ethics Statement: Not applicable.

Funding Source: This work was supported by the Research
Program funded by the Korea Disease Control and
Prevention Agency (fund code 2024-10-001).
Acknowledgments: We extend our sincere gratitude to
Professors Se-Won Oh, Jae-Yeon Hwang, and Hong Uh,
as well as researchers Ji-Eun Kim, Ju-Yeon Oh, and Ji-
Ho Park, who contributed to this project. We also deeply
appreciate the efforts of the working committee members
from the Korean Society of Radiology, the Korean Society

of Nuclear Medicine, and the Korean Academy of Oral and

1852

Maxillofacial Radiology for their dedication to developing
these recommendations. Special thanks are also due to the
Korea Disease Control and Prevention Agency for their gen-
erous support.

Conflict of Interest: The authors have no conflicts of inter-

est to declare.

References

1. International Commission on Radiological Protection
(ICRP). The 2007 Recommendations of the International
Commission on Radiological Protection. ICRP publication
103. Ann ICRP 2007;37:1-332.

2. International Atomic Energy Agency. Bonn Call for Ac-
tion [Internet]. International Atomic Energy Agency; 2012
[cited 2025 Aug 16]. Available from: https://www.iaea.
org/sites/default/files/17/12/bonn-call-for-action.pdf

3. The Royal College of Radiologists. iRefer: Making the Best
Use of Clinical Radiology [Internet]. The Royal College of
Radiologists; 2024 [cited 2025 Aug 16]. Available from:
https://www.irefer.org.uk/

4. American College of Radiology. ACR Appropriateness
Criteria® [Internet]. American College of Radiology; 2025
[cited 2025 Aug 16]. Available from: https://acsearch.acr.
org/list

5. Schiinemann HJ, Wiercioch W, Brozek J, et al. GRADE
Evidence to Decision (EtD) frameworks for adoption, ad-
aptation, and de novo development of trustworthy recom-
mendations: GRADE-ADOLOPMENT. ] Clin Epidemiol
2017:81:101-10.

www.phwr.org Vol 18, No 46, 2025


http://www.phwr.org
https://acsearch.acr.org/list
https://acsearch.acr.org/list

m

Check for
updates

XM gD
elSSN 2586-0860
https://doi.org/10.56786/PHWR.2025.18.46.2 Public Health Weekly Report

P

2

SH: APEe AT AL 71HoA AEdA AHA R ZEHT, I AEH fdLE YEA
FAR(EAEAFIA A2025-152%),2 27050 22 AR A stz ek

g JEA Q) AP+ EFE v FHEAY Guidelines, ¥ AFAXHAE A% The Approved List of Biological Agents 5 39| A
o AR uEd HEA AP EA 5 S A= HAsiA o, vojg A £/ ‘%‘%% SA| whol# A& 7914 3](International
Committee on Taxonomy of Viruses)?| M2 FEHS AESHHT. A ML 4F-3H- A 71 i) 718 &8 o3 Ay
217 B2 A2 f198] A AA uhEshith

2k A WA A4 2o 2 EREE AEAY AL 2 AF 0% /Aol Bagt AEE EUEA| gkgkon, =4 vto]
HAEFALS A st Hiol2A FA Q] HAAS AH | g5, 71E Lutg 715tk Jg s A

ZE: ol /2 A AdT 27 92 Ak, IAA 7|0 RS St B3 AR A g2 APe et A
Ashd B7t- w2 QAT FAA A2t 7|20 FA 92 o+ AT AEH o2 AR FAAA 2 A - FHAZ oo

2

2E
==

tlo
e

e gt AR AT

4°v

&
o Lo

A = ko] AFAYFR|o] WA st AFSF 58 olalT QlrHE b
HEAE =24 https://www.law.go.kr).

g ArtEE S| 29 IVt AT SHRA 2

= 4 AL 2 - ABet=E FHolQltH1l. ol& & A IHTE AT ¥ - AR 5L vidsto] 2F5k §lo

AR stef 199749 "RAAAZFEAANA 0] ABEReH,  w, HF YEAY AASEH AFAAEY EH FEE VS

o]F 20079 AF MAHS ES ObA A AFE AH F O F FaA 7 AAE AA BEEE Fe Sy YEHA

AAHPYEA S Avp kg FAsh] 3t AEetd A" e T FASHHR-5] ok BESH oY 2Re 4

r

oZ

PSR W(2025),9 HEH, FRE JYTAA

= —_— 1=

-
=)
H

1

r°1‘

1:19_,

Received September 26, 2025 Revised November 3, 2025 Accepted November 4, 2025
*Corresponding author: £E§Z, Tel: +82-43-719-8040, E-mail: sontaejong@korea.kr

Copyright © Korea Disease Control and Prevention Agency K D C A
This is an Open Access aritcle distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/ Korea Disease Control and
licenses/by/4.0/) which permits unrestricted distribution, and reproduction in any medium, provided the original work is properly cited. Prevention Agency

www.phwr.org Vol 18, No 46, 2025 1853


http://www.phwr.org
https://orcid.org/0009-0008-5867-6181
https://orcid.org/0009-0003-6652-574x
https://orcid.org/0009-0008-5590-5487
https://orcid.org/0000-0002-2180-2251
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2025.18.46.2&domain=pdf&date_stamp=2025-11-27
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

@ M=Z0| €A & HE=2?

Az dEA A, 28 & Hrelg 2] A &
FolM B 5= Hholg s g 277 =4 vholg A

=59 93] (International Committee on Taxonomy of
Viruses)o| A Altsle 22 FgHe S5t ¢35
At

® MAFES?
o[l A3 4L Bdtol, ATA FAH R B8 9
= volea0] Ze BHE 5 o] Aok, A4Ae)
SAAYEGAY el B2 g2 7)Y
st

[e) 7]_‘2_

of wet b
Az sheete 1 PSS 2rhEe o

ATHE 1) [6]. o7t Zol= s LA FFshe

H

o gy B4 BA B 5 B4 o7

9o}, BU 3

I

o,
2
ne

=
=

ATAE 4P 79 WA £F 5 4 - o9 /1E B P
e 9glo] Hck.
"SAAA AT AD(2025) 014 AT $A%A

ZPAY BAR Ja4 B Ak, @TAH 4H] - £

Al 2L FEuEto]2| A, | 7HEto] 2| A7 242 A3,
291 vholH AR FESH 9ol AFE UL, A3
o7 X A= o] &= ©AF(Bacillus anthracis) & B4
= AR SAFH(ETATE pOX2 &4, A" o5 ZFH2
A2APE o2 A5t A=A ELF 20228 l= =4 1A
& - vl A B A7 AeE AA ZEU194kolH
A(severe acute respiratory syndrome coronavirus 2)E A39
A Hio| AR 75T

N AL ZA7]+(World Health Organization, WHO)<]
Laboratory Biosafety Manual (4th, 2020) ¥ v|= =HX24¢

(National Institutes of Health, NIH)2] NIH Guidelines (2024)"

1. %8 b8 994 995 F vl A

oot

Ol =
an od

%) (NIH Guidelines) (2]

LT SSEA7|F = AHAHEAH
(Risk Group (Approved List of
Database) [6]  Biological Agents) [3]

012 2YR2

Omsk hemorrhagic fever virus 4
Hanzalova virus

Hypr virus

Kumlinge virus

Kyasanur Forest disease virus

St. Louis encephalitis virus
West Nile virus

Simian immuno deficiency virus

Eastern equine encephalomyelitis virus

DO DO W W0 W0 W B

Western equine encephalomyelitis virus

B
o

SR IS I R C R NN
W W R W W R R
W W W W W W W W W

NIH=National Institutes of Health.

1) NIH Guidelines for Research involving Recombinant or Synthetic Nucleic acid Molecules= 0= ZZEA(NIH)O0| H&st X|2lo2, QEAIHEE & &M

S 2RI 0|8 Gi0) MBOHH EEol SR EAARLS TFHGHE AT

1854

www.phwr.org Vol 18, No 46, 2025


http://www.phwr.org

SoIA Alsshe =4 A3l e 71Eo] fEuEe] a3t
sdstien, 9 A AT HBAR(FR A= ®
£ B7|WA slolg A #R)2 S A8 &
= TdEol E /iAol ¥ U8 whgstA kgt
ohek Bolf A P2 Alet, A+, 71853 22 =414
o2 g AMgEE 7IEH A7t A
oj& Htgste AR IAY(HAFAFILA A
2025-152%) ;& 7N
ol& 4 AUESF oA

m{m

Ao o] FAH S23} 2018

H} E
TR 2FAE A (2025) 0] AAsH= HEA

o A9 BEF = U 29y HeA a2y
(2022)2%F op=H9),
oF J= AUt
Approved List of Biological Agents (2023), A7F2E2 HAE

u]=+ NIH®] NIH Guidelines (2024)
X A% (Health and Safety Executive)2] The

(Ministry of Health)] M3E8-4 AA 9 =44 (Biological
Agents and Toxins Act, 2020),, 7iHt} 3557 7](Public
Health Agency of Canada)®] Risk Group Database (2025) 5

oA AEsh= HEE Falste] AESHAIEH2-5,10]. B=A)
B AE= U (7SS - ddolsty] 5) As
7J .2} National Center for Biotechnology Information tax-

onomy browser 5 32| A2E T L85t

3](International Committee on Taxonomy of Viruses)7} &
L& AASte 71eE F7H o2 HESIIHT]

dAA, ML oF 18001 79 R
A, 3 A8 9 WokE dides & N &8 FA
(2024)2t A BAA HE7 9439 AHE(2024-
2025)2 71A st

_|
Jo
=
R
=
N
ot

>,
I:IQ.
o

% golAg B4,

MR 2 A E A (2025) 1

_\;
3
E
_1
K)
1
>‘
30
H1
Jh
41
o
ol

=z agsto] JEA o Aede 2 &5 AAelH. Tw

A2 FAAAH(2025) 014 sk BEA AT EF7
7IEE 2)° =R, A1dzel sfgste AeAe AA
A= A¥e FUsHA FAY Aol A9 gl Aem
golEm, AdAdT BEAE A EC] AL A1} 740l
A adpAQl A A WAle] gle LY7o R BREH.

gt 53 247t £255 98] S20] S7H,

S, Hpo]H A9 ERet FAS =A| HiolHARFE WHO<+ Laboratory Biosafety Manual (4th, 2020)°lA]
22 A2A A2 BR 7€
A2t =7 7IE OflA|

At A7 Ao A= AE Yo7A g 202 A AEA Bacillus subtilis

AT AFFOIA FAENE BF SAITE AABIA @ Al = A=t H A Gl A Shigella flexneri
dod 5 = A=A

A3AHE AOlA AAEAES B SA7E AL SHAY APAL = Ao A EBe AR 7T Bacillus anthracis
S AHE 4o & e AEA

AdANdE  AOlA A AEHAE B SA7E - AAsAY Aol AR B A= ofH 2 Ebolavirus
Age 4o + e BEA

www.phwr.org Vol 18, No 46, 2025

1855


http://www.phwr.org

< 125t F 4559 EFAAE AAISHL leH, =71E

2
-
o
_?L
30,
o
H
i)
ol
e
,
o (

ok
e
28

o
m-hj

o)

N

W
HE
jiat
=
(@)
o
>

BEA S AP BFol diote] Qg Aol =9 &
1 AHE Al vhgsteint. Ly 2022 A ol %
o] Qg Aro] FRlEA] ghot ol Aol #H WES
25614 ekoket.

A9 9 532 &3 4 Fo4A F M &2 AFE
of g0} AAeHe AL 7|E YF oz A%, HF AEA
o B0 =gt=A] g LAAHA AH
AEAY &5k 5= Qlct. ol#et o 9F 2AE WY 1
2 Fr(o]: g o %, ek Wit 5), A F
HARE 9 FIF: o122 Y 74, &
F-dE A 9] Mt 7Hs4), FAAAFAAEAY FHHQA A
A w7] B B3t d2o] 1] of§) Fo| xE
= k.

o|9} o] thofet 2L 1] AFH A U T

g
BN
)
)
i)
T
oz
OSl'z
BN

B 7Fs

=]

iTtad
ek
1o
ox
i
2
[
o
T
il
4o
%
of
1o
)
N
).
gi
O
L
N
0.
G
r

2. Hio|2{A 2| XM FE 7|
20219, =A vtolH A2 7 A= 719 BlEAH o]

T B gord Hholels B

O

1799 (binomial no-
menclature)Z E=J5t0] 2L PP AQetATHS].
£ $-&oto] TR 2 A F A% (2025) 1914 L A
At A& 263K family), 50<(genus) BHo]#29] FHLS
ojgro] A& FAAY FHL At

of & BAY LZAZ AFEE Fspe-

2R 0| 5S WASHE AL 1 Hof WARE0] A=
2 o]50] o4 alA 1 ol F YK oE AET WA w71
OF oS AL 4 9oBE, 7E0] AGHH ol 2

g Az B2 A AFezn S4e Fasfstal

AR A 2 TS ol 2718k

E 3. vpolg 2 By 74 oAl
3 Hgor
It (family) Udty I (family) Z(genus) B(species) Uty
Arenaviridae Chapare virus Arenaviridae Mammarenavirus ~Mammarenavirus Chapare virus
chapareense
Lassa virus Mammarenavirus Lassa virus
lassaense

1856

www.phwr.org Vol 18, No 46, 2025


http://www.phwr.org

S AFo2N BESH A AP ook, Ag3st
ATE HAANUE BHo= i1l ol s AF> F
 AEA 94 A A2 5 o9 71 s Bt | =
sto] Bgtx oz AEsty, ALt 7B Adet oA E
S gHT 5 LS st Aok

ol A3 MY (EAFAFILA] A2025-152%)2 HEA|
o] E5ot BAS FAlskto R A sl Brtet e 2%
o] AP E Eolux YLt 3] FA o= de &

8 24 vl 28R
FogH ATAE0] ABE

9193 Wy solH A FHS 48

8012 18T 4 Y=S AU

Declarations

Ethics Statement: Not applicable.

Funding Source: None.

Acknowledgments: None.

Conflict of Interest: The authors have no conflicts of inter-
est to declare.

Author Contributions: Conceptualization: YRH, MAL. Data
curation: YRH. Investigation: YRH. Project administration:
YRH, MAL. Supervision: JHS, TJS. Writing — original draft:
YRH. Writing — review & editing: MAL, JHS, TJS.

www.phwr.org Vol 18, No 46, 2025

References

10.

. Ministry of Science and ICT. Biotechnology Support Act

[Internet]. Korean Law Information Center; 2025 [cited
2025 Nov 3]. Available from: https://www.law.go.kr/
LSW/eng/engLsSc.do?menuld=2&section=lawNm&query=
biotechnology+support+act&x=0&y=0#liBgcolor(

NIH Guidelines for Research Involving Recombinant or
Synthetic Nucleic acid Molecules [Internet]. National Insti-
tutes of Health; 2024 [cited 2025 Nov 3]. Available from:
https://osp.od.nih.gov/wp-content/uploads/NIH_Guide-
lines.pdf

The Approved List of Biological Agents [Internet]. Health
and Safety Executive; 2023 [cited 2025 Nov 3]. Available
from: https://www.hse.gov.uk/pubns/misc208.pdf
Biological Agents and Toxins Act 2005 [Internet]. At-
torney-General's Chambers of Singapore; 2020 [cited
2025 Nov 3]. Available from: https://sso.agc.gov.sg/Act/
BATA2005

ePATHogen- Risk Group Database [Internet]. Public
Health Agency of Canada; 2025 [cited 2025 Nov 3]. Avail-
able from: https://health.canada.ca/en/epathogen

World Health Organization (WHO). Laboratory biosafety
manual. 4th ed. WHO; 2020.

International Committee on Taxonomy of Viruses (ICTV).
Taxonomy Browser [Internet]. ICTV; 2025 [cited 2025
Nov 3]. Available from: https://ictv.global/taxonomy
Walker PJ, Siddell SG, Lefkowitz EJ, et al. Changes to vi-
rus taxonomy and to the International Code of Virus Clas-
sification and Nomenclature ratified by the International
Committee on Taxonomy of Viruses (2021). Arch Virol
2021:166:2633-48.

Pathogen Biosafety Data Sheet [Internet]. Korea Disease
Control and Prevention Agency; 2022 [cited 2025 Nov
3]. Available from: https://www.kdca.go.kr/board/board.
es?mid=a20302111500&bid=0065

Risk Group Database [Internet]. American Biological Safe-
ty Association; 2024 [cited 2025 Nov 3]. Available from:
https://my.absa.org/Riskgroups

. Experimental Guidelines for Genetic Modification [Inter-

net]. Ministry of Health and Welfare; 2025 [cited 2025
Nov 3]. Available from: https://www.kdca.go.kr/board/
board.es?mid=a20302111500&bid=0065

1857


http://www.phwr.org
https://www.law.go.kr/LSW/eng/engLsSc.do?menuId=2&section=lawNm&query=biotechnology+support+act&x=0&y=0#liBgcolor0
https://www.law.go.kr/LSW/eng/engLsSc.do?menuId=2&section=lawNm&query=biotechnology+support+act&x=0&y=0#liBgcolor0
https://www.law.go.kr/LSW/eng/engLsSc.do?menuId=2&section=lawNm&query=biotechnology+support+act&x=0&y=0#liBgcolor0
https://osp.od.nih.gov/wp-content/uploads/NIH_Guidelines.pdf
https://osp.od.nih.gov/wp-content/uploads/NIH_Guidelines.pdf
https://www.hse.gov.uk/pubns/misc208.pdf
https://sso.agc.gov.sg/Act/BATA2005
https://sso.agc.gov.sg/Act/BATA2005
https://health.canada.ca/en/epathogen
https://www.who.int/publications/i/item/9789240011311
https://www.who.int/publications/i/item/9789240011311
https://ictv.global/taxonomy
https://www.kdca.go.kr/board/board.es?mid=a20302111500&bid=0065
https://www.kdca.go.kr/board/board.es?mid=a20302111500&bid=0065
https://my.absa.org/Riskgroups
https://www.kdca.go.kr/board/board.es?mid=a20302111500&bid=0065
https://www.kdca.go.kr/board/board.es?mid=a20302111500&bid=0065

PHWR

Policy Note

Experimental Guidelines for Genetic Modification (2025 Revision):
Understanding Biological Risk Group Classification

YiRang Hwang @2, Min—Ah Lee (), Jeonghwa Shin @2, Tae Jong Son*

Division of Biosafety Evaluation and Control, Department of Laboratory Diagnosis and Analysis, Korea Disease Control and Prevention
Agency, Cheongju, Korea

ABSTRACT

Objectives: This document introduces the Experimental Guidelines for Genetic Modification, including recent revisions (Ministry
of Health and Welfare Notice No. 2025-152), which serve as a biosafety reference for biotechnology research and development
institutions and provide information on listed biological agents classified by risk group.

Methods: Biological agent classification by risk group is based on international references, including U.S. National Institutes of
Health Guidelines, the UK Approved List of Biological Agents, and domestic references including the Pathogen Biosafety Data
Sheet published by the Korea Disease Control and Prevention Agency (KDCA). Viral taxonomy and nomenclature meeting the new
naming rules of the International Committee on Taxonomy of Viruses (ICTV) have also been reviewed. Guideline revisions were
prepared through consultation with academic, research, and industrial institutions and reviewed by the KDCA’s Health and Biosafety
Expert Committee.

Results: Biological agent risk group classification, spanning Risk Groups 1 through 4, has remained unchanged since the most recent
revision (2022). However, the guidelines have been updated to reflect ICTV-recommended virus nomenclature changes, with revised
and existing virus names presented in parallel.

Conclusions: This revision updates the classification and nomenclature of biological agents to align with current international
standards. The KDCA will continue to improve and advance its Experimental Guidelines for Genetic Modification to ensure that
biosafety assessments and management systems in bioscience research institutions operate in compliance with global biosafety

standards.

Key words: Gene editing; Biosafety; Risk group; Guideline

*Corresponding author: Tae Jong Son, Tel: +82-43-719-8040, E-mail: sontaejong@korea.kr

Introduction Guidelines for Genetic Modification were established in 1997
based on this Act (1995). Subsequently, through five revisions,

The Biotechnology Support Act (2025) stipulates that the including a complete overhaul in 2007, the guidelines have
government should establish and implement experimental provided instruction on measures necessary for the prevention

guidelines for biotechnology research [1]. The Experimental of biological hazards so as to avoid the spread of genetically
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Key messages
(D What is known previously?

The Experimental Guidelines for Genetic Modification
provide procedures and measures to ensure the biosafety
of genetic modification experiments and include classifi-
cations of biological agents by risk group.

@ What new information is presented?

In the Experimental Guidelines for Genetic Modification,
virus names and classifications listed under ‘Risk group
classification of viruses' have been revised to comply
with new nomenclature proposed by the International
Committee on Taxonomy of Viruses.

® What are the implications?

Using these revised guidelines, researchers will be able to
recognize new virus names used internationally and uti-
lize them as foundational information for ongoing safe
management of their genetic modification experiments.

modified organisms (National Law Information Center web-

site; https://www.law.go.kr).

In other countries such as the United States, the United
Kingdom, and Singapore, established laws and guidelines,
which include national reviews when necessary, are based on
the hazard level of the organisms handled and the containment
level of research facilities, similar to the current state of biosafe-
ty management in the Republic of Korea [2-5]. However, the
classification of biological risk groups (RGs) may vary depend-
ing on the nature of infectious diseases and national health pol-
icies in each country. Consequently, the risk level for the same
pathogen may vary by country (Table 1) [6].

The 2025 revision of The Experimental Guidelines for ge-
netic modification did not incorporate any revisions regarding
risk assessment factors associated with genetic modification
experiments, standards for the installation and operation of
research facilities, experimental approval and reporting proce-
dures, roles and responsibilities of biosafety implementation
entities, biosafety management methods, or information on or-
ganism hazard groups. However, previous revisions delineated

biological RGs: the 2017 revision designated the Middle East

Table 1. Examples of differences in pathogen risk group classifications among major countries
Risk group
Korea KDCA UK HSE
Pathogen name (Experimental (NIHU.GSu.iL\Ie”I?nes) Cfﬂr::(g%fruéc (Approved List of
Guidelipgs fpr Genetic 2] Database) [5] Biological Agents)
Modification) [11] (3]
Omsk hemorrhagic fever virus 4 4 4 3
Hanzalova virus 4 4 4 3
Hypr virus 4 4 4 3
Kumlinge virus 4 4 4 3
Kyasanur Forest disease virus 4 4 4 3
St. Louis encephalitis virus 3 2 3 3
West Nile virus 3 2 3 3
Simian immuno deficiency virus 3 3 2 3
Eastern equine encephalomyelitis virus 2 2 3 3
Western equine encephalomyelitis virus 2 2 3 3
KDCA=Korea Disease Control and Prevention Agency; NIH=National Institutes of Health; PHAC=Public Health Agency of Canada;
HSE=Health and Safety Executive.
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respiratory syndrome-related coronavirus and Zika virus as
RG-3 and RG-2 viruses, respectively. Among RG-3 pathogens,
non-pathogenic strains of Bacillus anthracis (including those
lacking plasmid pOX2 and the Stern strain) were newly desig-
nated as RG2 pathogens. In addition, in 2022, severe acute re-
spiratory syndrome coronavirus 2 was designated as an RG-3
virus following consultations with domestic experts in micro-
biology and virology.

The international risk management standards provided by
the World Health Organization (WHO) Laboratory Biosafety
Manual (4th edition, 2020) and the United States National
Institutes of Health (NIH) Guidelines (2024)" are identical
to those currently in effect in the Republic of Korea. Sufficient
evidence was considered to be lacking for the domestic imple-
mentation of the alterations to foreign-organism RGs (primar-
ily associated with tick- or mosquito-borne viruses); conse-
quently, these changes were not incorporated into the 2025
revision.

The nomenclature of viruses has not aligned with the in-
ternationally recognized conventions employed for bacteria,
fungi, and parasites [7,8]. Accordingly, the “Experimental
Guidelines for Genetic Modification (Ministry of Health and
Welfare Notice No. 2025-152)” were revised to ensure align-

ment with international standards.

Methods

The “RG classification for organisms” outlined in the
Experimental Guidelines for Genetic Modification (2025) was
reviewed against the Korea Disease Control and Prevention

Agency (KDCA) Pathogen Biosafety Information Booklet

(2022) [9], as well as with the NIH Guidelines (2024).

The information provided in the Approved List of
Biological Agents (2023) by the United Kingdom Health and
Safety Executive, the Biological Agents and Toxins Act (2020)
by the Singapore Ministry of Health, and the Canadian Public
Health Agency Risk Group Database (2025) was also consid-
ered [2-5,10]. The review of biological names was performed
using the information provided by domestic academic societ-
ies, such as the Korean Society for Parasitology and Tropical
Medicine, as well as international resources, such as the NCBI
Taxonomy Browser. The classification and nomenclature of vi-
ruses were additionally reviewed according to criteria proposed
by the International Committee on Taxonomy of Viruses
(ICTV) [7]. The revised Experimental Guidelines for Genetic
Modification were prepared following a needs assessment
survey (2024) targeting approximately 180 relevant minis-
tries, related research institutions, and universities, and con-
sultation with the KDCA’s Health Safety Expert Committee

(2024-2025).

Results

1. Classification of Organisms into Risk Groups
The “Experimental Guidelines for Genetic Modification”
stipulate that the appropriate containment method for a giv-
en genetic recombination experiment must be determined by
comprehensively considering factors such as the characteris-
tics of the host and donor organisms, scale of the experiment
and potential for infection, environmental stability, and safety
measures, allowing for risk assessments [11]. Biological RGs

are classifications that categorize the risk posed by organisms

1) The NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules are a set of guidelines established by the NIH to
ensure biosafety in research using recombinant or synthetic nucleic acid molecules and to define compliance requirements for researchers.
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by comprehensively considering factors such as pathogenic-
ity, transmissibility, and available preventive and therapeutic
measures. According to the biological RG classification criteria
(Table 2) outlined in the Experimental Guidelines for Genetic
Modification, RG-1 organisms are defined as those that do not
cause diseases in humans, animals, or plants, or pose mini-
mal risk. RG-4 organisms are classified as high-risk groups,
characterized by elevated fatality rates, substantial transmis-
sion potential, and the lack of effective treatments or vaccines.
Therefore, a higher RG number indicates an increased level of
risk.

The WHO proposes a four-tier classification system in its
Laboratory Biosafety Manual (4th edition, 2020), considering
factors such as the pathogen’s pathogenicity, mode of trans-
mission, host range, and prevention and treatment capabilities.
The adaptability of the system to specific national contexts is
emphasized, underscoring its potential for successful imple-
mentation in diverse national circumstances. In addition, the
process of RG classification necessitates a thorough evalua-
tion of numerous factors, encompassing the epidemiological
patterns of infectious diseases on a country-by-country ba-
sis, in conjunction with the prevailing legislation and policies
pertaining to disease prevention. Consequently, the risk lev-

els applied to a given pathogen may vary between countries

(Table 1) [6]. The list of organisms by RG provided in the the
Experimental Guidelines for Genetic Modification (2025) was
compiled based on information from the United States NIH
Guidelines (2024), reflecting appropriateness for the domestic
environment. The classification, nomenclature, and organism
RGs were adjusted by referring to sources such as the KDCA
Pathogen Biosafety Information Booklet (2022). In instances
where pertinent, the categorization of living organisms into
distinct RGs was deliberated, and the findings were integrated
into the established guidelines. Nevertheless, as no areas for
improvement were identified in the 2022 revision, the relevant
content was not included in this particular revision.

The biosafety level (BSL) for experiments is fundamentally
determined based on the highest RG of the host and donor
organisms. However, it may be upgraded or downgraded de-
pending on specific experimental conditions, not limited solely
to the characteristics of the handled organisms. These excep-
tional conditions may include the scale and concentration of
the culture (e.g., whether it is a large-scale or high-concentra-
tion culture), potential infection routes and infection levels
during the experimental process (e.g., potential for aerosol gen-
eration or potential for transmission via host-vector systems),
and effective disposal plans for genetically modified organisms

(e.g., availability of disposal or inactivation procedures).

Table 2. Criteria for the classification of biological agents by risk group
Risk group Criteria for the classification Example

1 Agents that are not associated with disease in healthy adult humans Bacillus subtilis

2 Agents that are associated with human disease which is rarely serious and for Shigella flexneri
which preventive or therapeutic interventions are often available

3 Agents that are associated with serious or lethal human disease for which Bacillus anthracis
preventive or therapeutic interventions may be available

4 Agents that are likely to cause serious or lethal human disease for which Ebolavirus
preventive or therapeutic interventions are not usually available
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The containment level of the experiment, determined
by considering various conditions, leads to the physical con-
tainment level (BSL) of the research facility. The BSL corre-
sponding to each RG is classified into four levels. The man-
agement and operation of research facilities must be con-
ducted in accordance with the established guidelines for each
RG (The Experimental Guidelines for Genetic Modification
(2025) [Appendix 3]). Increased experimental risk levels re-
quire adherence to enhanced engineering and technical in-
stallation standards to ensure biosafety for the corresponding

experiments.

2. Reflecting International Standards for Virus

Nomenclature

In 2021, the ICTV put forth a proposal for a new nam-
ing system. This proposal entailed the adoption of binomial
nomenclature, and was intended to supplant the existing in-
formal and inconsistent virus names [8]. Accordingly, the
nomenclature of 26 families and 50 genera of viruses, whose
risk groups are delineated in the “Experimental Guidelines for
Genetic Modification (2025),” was comprehensively revised
and refined. When applied, binomial nomenclature consists
of a formal name comprising a genus name beginning with a
capital letter and a species name beginning with a lowercase
letter, with both the genus and species names being italicized

(Table 3). The alteration of a biological entity’s nomenclature

can result in transient challenges, which could persist until the
relevant community attains familiarity with and adopts the re-
vised designation. Therefore, to minimize confusion, both the
previously used generic name of the virus and the new designa-

tion were listed together.

Conclusion

The Experimental Guidelines for Genetic Modification
have been established pursuant to the Biotechnology Support
Act to define procedures and details for ensuring biosafety in
recombinant DNA experiments, with the aim of preventing
biological risks and promoting biotechnology research [11].
The guidelines facilitate a comprehensive review of various risk
assessment factors, including the organisms handled and the
scale of experiments, and ensure that researchers can establish
the most appropriate safety level.

This revision of the guidelines (Ministry of Health and
Welfare Notice No. 2025-152) aimed to enhance the accu-
racy of the risk assessment and RG classification process by
updating the classification and nomenclature of biological or-
ganisms. In particular, the adoption of the virus nomenclature
recommended by ICTV is intended to support researchers in
using consistent terminology and to harmonize with interna-
tional standards. Furthermore, novel and existing virus names

are employed concurrently to mitigate short-term confusion

Table 3. Examples of revised virus nomenclature
Current Revised
Family Virus name Family Genus Species Virus name
Arenaviridae Chapare virus Arenaviridae Mammarenavirus Mammarenavirus Chapare virus
chapareense
Lassa virus Mammarenavirus Lassa virus
lassaense
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and ensure seamless utilization in research settings.

The Experimental Guidelines for Genetic Modification
will continue to serve as the biosafety manual for modern bio-
technology research institutions, contributing to biosafety
management through ongoing improvements and guidance
to foster a secure environment for biotechnology research and

development.
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QuickStats

Trends in the Prevalence of Perceived Stress among Korean
Adolescents, 2015-2024

Prevalence of perceived stress among adolescents in Korea was 35.2% for boys, 49.9% for girls in 2024 which increased
compared to 2023 for both boys and girls. The data in 2024 indicated that girls feel more stress higher than boys, with the
proportion in boys being 35.2%, and girls 49.9% (Figure 1). The prevalence increased significantly in middle school students

compared to high school students in the last 10 years (9.7%p for middle school students and 4.7%p for high school students)

(Figure 2).
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Figure 1. Trends in the prevalence of perceived stress by gender, Figure 2. Trends in the prevalence of perceived stress by school
2015-2024 level, 20152024

*Prevalence of perceived stress: percentage of students who felt stress “very much” or “much” in daily life.

Source: The 20th Korea Youth Risk Behavior Survey 2024 (KYRBS), https://www.kdca.go.kr/yhs/

Reported by: Yukyeong Kang (@, Division of Health and Nutrition Survey and Analysis, Department of Chronic Disease Prevention
and Control, Korea Disease Control and Prevention Agency
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