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Fe| At (Burkholderia pseudomalle)-& 2730 2 A-3ol= HAA 2 || A (2] Lo = A AF, Melioidosis) 2] Ao, F2 &
Horot Z2 23 F5Ql A FoA go] TYHh EolAl AdF/del flof dutERl AT AA AFAA &l Xgto] of
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FHAE FH Aol o Tt deas ot for Disease Control and Prevention®| A= §-H] A2 Tier 1

191190] Azo =z AN H [1], FHOMotY T & select agent= 7SI oA = 20109 A4-7A
FA GO gol THHG. w7, TF7], £9VE 9 494 O 274, 20209 EFAA HHLR AB3FHAELE EF
HH, 34 &2 ez S0l UeAY Soldl 9 Hol ASKAY AAI ALE =L Q. @A7HA AR 7S
S0l Qlol A&7 JHz fAE & Aok FHAY 85%= A2 Rl tFRt $F2 A disf widel 3l
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Burkholderia pseudomallei (f-¥Aw)& FHIAE 4207
© Y9 BEAR FA 371449 OF 4 hatolth ZAE
FASHA il wEAdol e, At iR E & At
oA LA JFEe] F
SHAY pH, 227 & & SHNAE Z717F BE0] 71
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AR A2etA A4z gis] B2 AFE S5 R

_|Qr_
AFE 2, EolAoh, AAEE, 55 BE Ao 5 Fz
FrjAelo] 23 Fo| YA BN AAlate S =
4ol Eop BASE o2 WD YcHl. SuIA
& I390) YA E 40| s, 55 BRA A

© 250 A= ke eH3d SoA TAH B A3l =

3] Z2A 571 $olA T =)= sh=t, filtered airo] A

o
T
Fas

H| A 9] §-4E4(deoxyribo nucleic acid, DNA)©|

rr
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A2 5H-8-(polymerase chain reaction, PCR)2.2 A&tk
2015 Bj=9] AFZ 7} AATH4]

GofxAb = Ad 20959t W QO] LEAAS F
FA AR T4 54071[5], Eeflo]Aof HRZA 57t
3579 frHATA 2%t FYgol HAEFTHo6]. 20214 H]
FHAHR] vl of Fo|M APEAo =
AL A3 BE fHIA Y A9 ojFgolo] iglor FH]
Ao 2 @ JH otz 2ty Az o](lEolA A2hH7t &
Aoz W H. Syt M= 20089 Ul ARG
Hi=Qls Hx=E 13900 57 olstz R 819 F ARolH
AA7HA] 29719] WA R 17F QATHT].
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A4 249 22l Q40 §/50 7Y B »
SH FHIARS] ol w2t an, HE, Z(40-60%),
HA, 1HER(10-33%), 3 FHF(13-24%), 23 #E A
(4-14%), B4 B (0-30%) & Tt 4 S5 29
CHI12L FH[AES 520] BE A5 FAAIE o 3o, A
= LS 5F9o] Adglo] 72417k Qe wIF, 2t FES 29
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Za51tH15,16]. SFAE YA 9] S412 WY
St B4 AlELE A 97F ofyth Y & 3= HEA0l 2
o &eiA7l= BA AAAAE L/3HAI7IARE FHIA
9] R Qs Fefton, HAA RuS wh A7
T H 4l (defensin) ¥} <t HERO|E7F Al 715
] Al QoA F41& 7hssHAl Set17]. &
HIA o] AAE dfAA RN FolaE FFOR oL H=
o] #& EofotAet A=l Al o] HAA7F L4435t €
CH18]. 3Tt interferon gamma (IFNy)Z ZAJ3HE o 4] A
ELO| e ARtE A a4 FUIR US| FHIA o] AIA
Hoh 337 FHIA 49 27] BolAAA F23 AT
< AT &g 3579 SV ZHHOE AL YR
AR SAT &3 AR &4, IFNy #H] A5H7HA] o] of At
[19].
FHIAE Al WE F4) T A A E (multinuclear
FHIA 9] EF ot}
S AE F=9= 8K AA F9(dear zone)S

A FA G2

ot

giant cells, MNGCs)& B/dsH=t] ol&=
MNGCs9] AHE
FAot SFAE A4S Yoy A=
7l 32 A&EE 9 AHE FATTH20]. /H
H ol AY &5 Howkgol tiet 3lm7t 7hssiA 199
oA 2999 JHE7]7F 75 A0 HaEH(21,22], 629
T = FE7] B E fA =T Aok A9E QrH23).
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£ AR JEEY, o] F
2517 9louy, @A} uATZ Q5] 20104 o|F, AA|
BUEE A oF 1,300700 £ A5 A5 1%%E H
1. L=l A Ad 7153 A Alo] BEs)
I 3 Aol ofd FolM FHIAY 7S HiAISH
Astr] wgol At Akghe] Ayt F9]

R FAE e ARt HEAT ST 9720 9%t

F 95,600%g°] AFgste AL®

EEAR A
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1) RHIMT2 225H
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mEgEos 439 SR met g e vE

A FoIM A2 FHIAT 2R QI HEZFo] 7}

SRl Ao A eopele] b2 A R o)
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oln Fzo] Jei= 48417 o|FFHE FEA A FHE
Holot, A Al Hete] HY2 F BFE0] FTHES 2A

FHE e =T FHoE i BgEs Frdew aEd

Viteck-2, Analytical profile index 20NE7} 1o, I
gato] 23 8dS fIRt AP A AARFo|th HE Qolx

A AZY 99%E FEIA O] ¢
landensis®+2] FFE-2 Aol Qo] Fa3HTH31].
& I AACIME FHTH R Bl
Burkholderia cepacia complex 42 2 F-E35}4]

e BHAOE oF 80% Y= ARE Al 9| sfioF THH32].

f9lolH Burkholderia thai-
SR
St B. thailandensis®}

afe] g}

__C')_
AT GAE 23] 18 1

-

Wil 56% &N
2 ol 2| Uk ZE A Ho| opd 3
= &3 AHE 5 AH33]. FATA FH
7] 95t A3t

cence assays (IFAs), indirect hemagglutination assays (IHAs),

WA ATHL 917 immunofluores-

enzyme-linked immunosorbent assays (ELISAs), lateral-flow
immunochromatography assays (LFI)7} -3 & o] A] A}
3 9tk [FA= Aoz 71, &1 FAA fulA

A = 9lom 108 Yoz Z3E 48 & 9t So

EoF BT E 66-99.4%°]tH34]. IHAE FH[ AW FAE

—

SHot= AR SR U EE 50-80%, Eolkt 92%E B.
thailandensis @33 WA 7157d0] 1o A A
210} background”’} &0} FHA o A= Aoz ArgH

TH28]. ELISAS] F¢ E FHS S3lofA ThEdS o 7
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HsHA W H o & o] A1Z]/40] &1L point of care A
AP0 2 AR 7Hs5HH33,35]. SFAIRE bacterial load”t WA
L AA7F SEOHA 952 B, TAA T olFo] Y& AS
o= #-85HA ¥t

ook

A= mutation, gene transfer, recombina-
sfo] wet A HA T BAEA
o= 16S rRNA gene sequencing, isothermal DNA

rE F

. = =
tion & 517

amplication, PCR assays”} 91T, 16S rRNA gene sequencing
2 U3E AFA AdHo R Hstyo] Q= o=s Uy
oA e S5 FES] Foh SHAIRE fH[ AR e]
FHo] #HE 7hs5thy B. thailand-
ensis@F= sequence”} 1% ZFo|& 7|7} 44| 230l

2 t+E Burkholderia

Loop 7|8t 523ZH (loop-mediated isothermal amplica-
tion, LAMP)2 52X 704 DNAE SEZA7]&= WHo=z
7tAo] Al wE AVE S 4 UATH3T7) U= ES
87%= BlSzSHAIRE F o HA| 9] 74 iso-
thermal DNA amplication®} PCR AN T o} & 97|
{45, FBAY IF, E2E A A5 =2 A dRies
g g FAE WA wF SoltH38]. of
A9k, multiplex real-time PCR¥ LAMPE H3A1AH N 4
AoM e #& WA= Solk 435 Hol AHHES

st QYA 71 P e AFEol AAEw et

PCR assay2} 2F 86-8

ol

WA} 7

6. X2
FEIAES AA7E obd et A-8-2 She A (doxycy-
cline, chloramphenicol, trimethoprim-sulfamethoxazole )

of Hhel G4 A4 Bolm40,41], We-2het A QY
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YA AA 715& 7H] FAY A (ceftazidime, meropenem, imi-
pernem, amoxicillin-clavulanic acid)°l] Z<4-S EolA|q &
27} 4 HERALE ©
ampicillin, cephalosporins, gentamicin, streptomycin 53 2
2 Aol el AeES HolAe olejH o2 weo]A|
of, Aleteh A golM £2ld
th44). F2) Qo] Al AT A mo] AMEH = FAY%
& E1 O FOF 7|7H0 R A 40% H =Tt HAES
AL tH45].

L=t}H42,43]. EAZAHOZ penicillin,

74~ gentamicin TS EQl

&7 88 X=

Ceftazidime, meropenem 2 imipenem< 4 WFALZ
10-14% 5%t Fof = 22 ARk HE, 24, 34

SRR S Fol 72 =

HIA o] His) W2 mini-
mum inhibitory concentration 235 Ho] S5 FHIgH
H] A $H219] -2 meropenem”} & I7F £TH47). 5t
3-dl Bl Aol wet ceftazidime=

+ Z°] £t}[46]. Meropenem®] -

27 A5 AR vt 2H0 g vg A7 A A= A
U215 A5 37§ ©]4 trimethoprim-sulfamethoxazole 7

T A
doxycycline'=. AHg 7Fs-51t}H48].

Eo7F FAHEY. -2 amoxicillin-clavulanatet
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S 10% oWl & St} vhs & AT M, FHlAT] 2
AH B0 &3} 72 A4 =F A] post-exposure pro-
phylaxis7} H=", trimethoprim-sulfamethoxazole &2

amoxicillin-clavulanatet} doxycycline¥} 22 FIAE 21

FE A RTHAS). 3] B2 FE A GolHE el A
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ABSTRACT

Burkholderia pseudomallei is a resilient environmental pathogen and an etiological agent of melioidosis causing major
morbidity in tropical area in the world, especially in Southeast Asia and Northern Australia. Since no pathognomonic symptom
exists for melioidosis, clinical diagnosis can be challenging and routine laboratory tests in clinical laboratories frequently result
in misdiagnosis. Several immunological and molecular assays have been developed to improve the efficient detection of the
pathogen. Despite these developments, laboratory diagnosis remains complex, and delays in treatment due to misdiagnosis
often increase mortality rates. Here, we have reviewed basic characteristics of B. pseudomallei and melioidosis, examining
epidemiology, risk factors, laboratory diagnosis, and treatment to provide a broad knowledge base regarding this pathogen and

disease. Increasing awareness of this disease should enhance our ability to provide early confirmation of diagnosis and develop

a vaccine or novel therapy.

Key words: Burkholderia pseudomallei; Melioidosis; Laboratory diagnosis; Treatment

*Corresponding author: Yoon-Seok Chung, Tel: +82-43-719-8270, E-mail: rollstone@korea.kr

Introduction

Melioidosis is a zoonotic disease caused by the bacterium
Burkholderia pseudomallei. It was first identified in 1911
[1] and is commonly found in Southeast Asia and Northern
Australia. This disease can be infected through the skin, respi-
ratory tract, or digestive system, and can manifest as acute or
chronic symptoms or remain latent without specific clinical
signs. Approximately 85% of patients with melioidosis show
symptoms 1-21 days after exposure to B. pseudomallei and
progress to sepsis regardless of the route of exposure. The di-

agnosis is challenging due to the lack of characteristic clinical
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symptoms; additionally, the disease has a high mortality rate of
10-50%. The reinfection rates for acute melioidosis is 5-28%,
either from the same or different strain. Due to its potential
for causing mass casualties or economic damage if used de-
liberately, the US Center for Disease Control and Prevention
has classified B. pseudomallei as a Tier 1 select agent. In the
Republic of Korea (ROK), it was designated as a Group 4 infec-
tious disease in 2010 and reclassified to Group 3 in 2020 with
an updated classification system, subject to continuous surveil-
lance and reporting. Currently, there is no available vaccine for
melioidosis, and the bacterium shows resistance to various an-

tibiotics, calling for caution among travelers to regions where
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Key messages
(D What is known previously?

Burkholderia pseudomallei is a gram-negative bacterium
that causes melioidosis. Melioidosis is endemic to tropi-
cal regions and especially prevalent in Southeast Asia
and Northern Australia.

@ What new information is presented?

Lack of awareness of melioidosis depresses the rate of ac-
curate diagnosis, increasing the mortality rate worldwide.
Much remains to be learned about B. pseudomallei in-
cluding the mechanisms by which relapse occurs, and
how the pathogen escapes immune surveillance allowing
its persistence in a host.

(® What are implications?

Even with successful diagnosis, treatment of B. pseu-
domallei remains challenging. Melioidosis is an under-
studied disease. Thus, efforts to improve diagnostic
methods and develop new therapies are required.

melioidosis is prevalent. This review aims to enhance the un-
derstanding of melioidosis by discussing the general character-
istics of B. pseudomallei and highlighting the need for rapid,
accurate diagnosis and the development of laboratory diagnos-

tic methods.

Results

1. Pathogen

B. pseudomallei, the causative pathogen of melioidosis, is
a small, aerobic, Gram-negative bacillus, capable of infecting
both humans and animals. It is non-spore-forming and motile
and grows well on standard culture media. B. pseudomallei is
commonly found in soil and surface water and can survive for

long periods under harsh conditions, including nutrient-poor

www.phwr.org Vol 17, No 3, 2024

environments, varying pH conditions, and temperatures.

2. Epidemiological Features

Through extensive research on the geographical habi-
tats of pathogens, B. pseudomallei has been found to inhabit
tropical environments in Thailand, Malaysia, Singapore, and
Northern Australia, most commonly in areas with water and
soil coverage, such as rice paddies and farms [2]. B. pseudom-
allei is capable of surviving in extreme conditions; in Northern
Australia, it has been found in improperly disinfected contami-
nated water [3]. In rare cases, it has also been detected in the
air; in 2015, the deoxyribo nucleic acid (DNA) of B. pseudom-
allei was identified in filtered air in Thailand using polymerase
chain reaction (PCR) [4].

Epidemiological investigations revealed that there have
been 540 cases of melioidosis in Australia over the past 20
years [5] and 35 cases in Northern Malaysia over the past 5
years [6], both of which are regions known to have melioido-
sis outbreaks. In 2021, four sporadic cases of melioidosis were
identified in several states in the United States, which is a non-
endemic area, and all of these patients never visited the melioi-
dosis-endemic regions. These four cases were traced back to an
aromatherapy spray manufactured in India that was contami-
nated with B. pseudomallei. In ROK, a Thai national died from
melioidosis in 2008, and there are five or fewer cases every
year, with all the cases being imported from other countries; a

total of 29 cases have been reported to date [7].

3. Risk Factors
Diabetes mellitus (DM) is the strongest risk factor for meli-
oidosis. Globally, over 50% of patients who tested positive for

melioidosis had DM; additionally, individuals with DM are

83


http://www.phwr.org

I Public Health Weekly Repo: ’\

approximately 12 times more susceptible to B. pseudomallei
infection than healthy individuals [8,9]. The other risk factors
that increase susceptibility to B. pseudomallei infection include
exposure to contaminated soil and water, male sex, age >45
years, excessive alcohol consumption, chronic lung disease,
chronic kidney disease, liver disease, and the long-term use of

steroids or immunosuppressants [10,11].

4. Pathophysiological Characteristics

The severity of the clinical symptoms in melioidosis varies
according to the presence or absence of risk factors, site of in-
fection, and amount of B. pseudomallei to which an individual
is exposed. Thus, the patients show a range of clinical symp-
toms, including pneumonia, sepsis (40-60%), splenic and liver
abscesses (10-33%), skin ulcers (13-24%), purulent arthri-
tis (4-14%), and lymph node enlargement (0-30%) [12]. B.
pseudomallei can infect all types of host cells, allowing the bac-
teria to rapidly spread to the internal organs, such as the spleen,
liver, and kidney, and proliferate within 72 hours of exposure
[13,14]. The pathogens have various penetration systems that
facilitate their entry into the host cells, and such systems are
essential for attachment or adherence to the epithelial cells on
the host cells [15,16]. Once inside the host cell, B. pseudomal-
lei can proliferate even in phagocytic cells that are involved in
immune functions. Upon infection, the complement system
is activated to bind and dissolve pathogens, however, such ac-
tions are hindered by the outer membrane (lipopolysaccha-
rides) of B. pseudomallei. In addition, lysosomal defensins and
antimicrobial peptides of the host cell inhibit the destruction
of the pathogen’s outer membrane, enabling the pathogen to
proliferate within phagocytes [17]. Although some bacteria

are degraded by lysosomal fusion in infected macrophages, the
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internal pathogens eventually become activated [18]. However,
macrophages activated by interferon gamma (IFNy), increased
inducible nitric oxide synthase leads to the elimination of B.
pseudomallei. Neutrophils play a critical role in the initial de-
fense against melioidosis infection; however, excessive neutro-
phil activation can result in increased intracellular pathogen
proliferation, host cell damage, and decreased IFNy secretion
[19].

The intracellular proliferation of B. pseudomallei leads to
the formation of multinuclear giant cells (MNGCs), which is a
hallmark of melioidosis. The death of MNGCs creates a clear
zone around the cell, inflicting damage on the host cell and ul-
timately resulting in the proliferation of the pathogen, incuba-
tion period, or continued state of infection [20]. B. pseudomal-
Iei can remain latent for 19-29 years [21,22], as it can remain
dormant or evade the host immune response, and in some cas-
es, the incubation period can last up to 62 years before recur-
rence of the infection [23]. While the exact mechanisms of la-
tent or persistent infection are not fully understood, recurrence
of infection may be related to factors, such as the detection of B.
pseudomallei inside the nucleus, existence of several different
strains, and small colony variants that facilitate survival within

host cells [24,25].

5. Diagnosis

There are approximately 165,000 cases of melioidosis oc-
curring each year, of which approximately 95,600 cases result
in death. However, due to misdiagnosis and underreporting,
the number of cases actually reported since 2010 is only ap-
proximately 1,300, less than 1% of the estimated figure [20].
Diagnosis in developing countries is challenging due to the

lack of laboratories capable of diagnosis and the elimination of
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melioidosis from the list of possible diagnoses in non-endem-
ic areas. Moreover, despite the extremely rare incidences of
human-to-human transmission, the actual number of deaths
from melioidosis is estimated to surpass that from leptospiro-
sis and dengue fever. While public health authorities in several
countries run continuous surveillance, differential diagnoses
from other common infectious diseases are challenging due to
the lack of disease-specific symptoms and wide range of pos-
sible clinical symptoms [11].

For patients who have stayed in endemic areas and present
with fever, difficulty breathing, visible abscesses, or radiologi-
cal scans similar to that for tuberculosis, melioidosis infection
should be suspected. Especially, there is a high risk for misdi-
agnosis with tuberculosis and consequent inappropriate treat-
ment in regions where tuberculosis is prevalent [27]. B. pseu-
domallei is isolated from blood, abscess, and sputum samples,
and it is recommended that the collected samples be trans-
ported to standard laboratories for testing for the safety of the
researchers. For individuals with DM, occupational exposure,
traveling history, or symptoms, such as abscess or pneumonia,
laboratory testing is required to check for B. pseudomallei [28].
The standard laboratory technique for the diagnosis of meli-
oidosis is to isolate B. pseudomallei from the clinical samples,
culturing them in selective media, and arriving at the diagnosis

based on biochemical testing or PCR.

1) Isolation and identification of B. pseudomallei
Blood, urine, sputum, abscess, and skin lesion samples are
required for the diagnosis of melioidosis, and the sensitivity of
culture may vary across the samples. Blood samples are par-
ticularly important, as sepsis is most commonly caused by B.

pseudomallei. B. pseudomallei grows well on general media,
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such as blood agar; however, as it may grow along with the
resident flora due to the slower growth rate compared to other
pathogens, both general and selective media should be used
for the cultures [29,30]. B. pseudomallei forms smooth, white
colonies on blood agar and purplish colonies on Ashdown, the
most commonly used selective medium, showing a wrinkled
appearance after 48 hours. Under staining, the colonies exhibit
bipolar staining, appearing darker at the edges than in the cen-
ter, resembling the shape of a safety pin under the microscope.
The currently available biochemical screening methods
with kits are Vitek-1, Vitek-2, and the Analytical Profile Index
20NE, which are the typical screening tests used for Gram-
negative bacteria. Although 99% of melioidosis cases are
caused by B. pseudomallei, distinguishing it from B. thailand-
ensis is crucial for diagnosis [31]. However, even in culture-
positive specimens, these methods may not effectively differ-
entiate B. pseudomallei from the morphologically similar B.
thailandensis and the B. cepacia complex, with an accuracy of

approximately 80%, calling for caution [32].

2) Immunological diagnosis

In acute melioidosis, the symptoms appear 9 days (1-21
days) after infection, and only 56% of patients have detectable
antibody levels. Thus, immunological testing is not very useful;
however, in non-endemic areas, serological laboratory tech-
niques may be useful [33]. Currently, there is no standardized
immunological test for diagnosing melioidosis; however, im-
munofluorescence assays (IFAs), indirect hemagglutination as-
says (IHAs), enzyme-linked immunosorbentassays (ELISAs),
and lateral-flow immunochromatography assays (LFIs) are
used in endemic areas. IFAs can directly test for B. pseudom-

allei in sputum and urine samples with a turnaround time of
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<10-minutes. The specificity and sensitivity of the test is ob-
served to range between 66-99.4% [34]. IHAs measure an-
tibodies against B. pseudomallei with a sensitivity of 50-80%
and specificity of 92%. However, there is a possibility of cross-
reaction with B. thailandensis sera, and high background levels
can limit its usefulness in endemic regions [28]. ELISAs have
been reported to have a sensitivity of up to 99% when using a
mix of all antigens; however, they are not suitable in cases with
inadequate levels of antibodies. LFIs measure the antigen itself
and are less affected by high background levels, making them
more reliable and suitable for point-of-care testing [33,35].
However, they are not useful in cases with low bacterial load,

inadequate samples, and history of antibiotic use.

3) Molecular biological diagnosis

The genes of B. pseudomallei flexibly adapt to environmen-
tal changes through mutations, gene transfer, and recombina-
tion. Molecular biological diagnostic tests include 16S rRNA
gene sequencing, isothermal DNA amplication, and PCR as-
says. 16S rRNA gene sequencing is a well-established microbi-
al laboratory test and is useful for differentiating closely related
species. However, while B. pseudomallei can be differentiated
from other Burkholderia species more readily, it is challeng-
ing to differentiate between B. pseudomallei and B. thailanden-
sis due to the less than 1% difference in sequences [36]. Loop-
mediated isothermal amplification (LAMP) amplifies DNA
under isothermal conditions, offering a cost-effective approach
and fast turnaround time [37]. Its sensitivity is on par with
PCR assays, at approximately 86-87%; however, both LAMP
and PCR assays may not be as sensitive to blood cultures when
used with blood samples, due to factors, such as inhibiting fac-

tors in the blood, effects of antibiotics, and errors in sample
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collection or processing [38]. However, combining multiplex
real-time PCR with LAMP has been demonstrated to have high
sensitivity and specificity even in blood samples, and research
is ongoing to address the limitations and improve the overall

functionality [39].

6. Treatment

B. pseudomallei consistently shows susceptibility to bac-
teriostatic agents, such as doxycycline, chloramphenicol, and
trimethoprim-sulfamethoxazole, as opposed to bactericidal
agents [40,41]. They also show sensitivity to bactericidal an-
tibiotics from the beta-lactam group, such as ceftazidime,
meropenem, imipenem, and amoxicillin-clavulanic acid;
however, the effectiveness is not always guaranteed [42,43].
Fundamentally, B. pseudomallei is resistant to antibiotics, such
as penicillin, ampicillin, cephalosporins, gentamicin, and strep-
tomycin, although the strains isolated from Malaysia and the
Sarawak region have shown susceptibility to gentamicin [44].
The doses of antibiotics used in the treatment of melioidosis
tend to be higher and the duration of treatment longer, which

causes side effects in approximately 40% of patients [45].

1) Early intensive treatment

The recommended treatment is the intravenous adminis-
tration of ceftazidime, meropenem, or imipenem for 10-14
days, and the length of the regimen should be extended for
patients with pneumonia, osteomyelitis, purulent arthritis,
or neurological symptoms [46]. Meropenem is especially ef-
fective for severe melioidosis with sepsis due to its low mini-
mum inhibitory concentration against B. pseudomallei [47].
Nevertheless, ceftazidime can also be used in mild cases based

on the patient’s choice.
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2) Eradication treatment
Following the initial intensive therapy, eradication treat-
ment is recommended with oral trimethoprim-sulfamethox-
azole for more than three months to prevent recurrence.
Alternatively, amoxicillin-clavulanate or doxycycline can also

be used [48].

7. Prevention

During the rainy season, Northern Australia and Thailand
recommend individuals to avoid direct contact with water or
soil and for farmers to use protective gear, such as boots and
gloves [40]. In developing countries, it is crucial to boil and
disinfect water before use. A prompt and accurate diagnosis
coupled with appropriate antibiotic treatment is vital in the
treatment of melioidosis and can reduce the mortality rate to
within 10%. For laboratory exposures, such as needlestick in-
juries or contact with materials contaminated with B. pseudo-
mallei, post-exposure prophylaxis is recommended with a 21-
day course of antibiotics, such as trimethoprim-sulfamethox-
azole, amoxicillin-clavulanate, or doxycycline [48]. However,
the mortality rate remains above 40% due to the shortage of
specialized personnel and laboratory resources, highlighting
the importance of national interventions to promote effective

prevention of melioidosis [30].

Conclusion

B. pseudomallei is not easily influenced by environmen-
tal changes and requires continuous antibiotic therapy upon
infection. There is no commercially available vaccine, and the
mortality rate remains high. Given its sporadic occurrence also

in non-endemic areas, it is crucial for all laboratory diagnostic
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professionals to regularly receive appropriate training on the
biosafety aspects of B. pseudomallei. Despite being a high-risk
pathogen, there is a limited understanding of the mechanisms
related to its long latency period and high recurrence rate,
highlighting the need for the establishment of rapid and accu-
rate diagnostic methods. Due to the extensive list of antibiotics
to which the bacteria are resistant and the need for prolonged
antibiotic therapy, several patients suffer from adverse effects,
necessitating continuous research on new antibiotics or treat-

ments as well as vaccine development.
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National Fundholding System for Rare Disease in
the Republic of Korea
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ABSTRACT

A rare disease is one for which the prevalence population is less than 20,000 or is unknown owing to difficult diagnosis.
Furthermore, it refers to a disease designated and announced in accordance with Article 2 of the Enforcement Rule of the
Rare Disease Control Act. The ‘National Fundholding System for Rare Disease’ (the National System) targets health insurance
subscribers registered under the ‘Special Case for Rare Disease Calculation.” Considering the economic burden of patients
with rare diseases, recipients are selected through income and property investigations. The income standard for children and
adolescents with rare diseases was expanded in 2023 from less than 120% of the standard median income to less than 130%.
Furthermore, insurance for children and adolescents with rare diseases has been strengthened. Meanwhile, in 2022, super-
expensive rare disease treatments were covered. In such situation, the financial burden of local governments receiving the
support for the treatment is being caused. In addition, there is request that the standards for income and property for the
selection of beneficiaries of the National System have to be eased. There is also a demand for streamlining the submission of
income and property investigation documents. The Division of Rare Disease Management of the Korea Disease Control and
Prevention Agency will review ways to secure the continuity and financial soundness of the National System in the future.

Plans are underway to improve the income and property standards and support system.

Key words: Rare disease; Fundholding subsidy; Policy; Support
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Introduction

‘Rare diseases’ refer to diseases with a prevalence of less
than 20,000, or with unknown prevalence due to diagnos-
tic difficulties; designated and announced per Article 2 of the
Enforcement Decree of the Rare Disease Management Act.

They are difficult to diagnose and often require continuous

96

treatment, causing a heavy financial burden. Central and local
governments have, accordingly, been supporting medical costs
for national health insurance beneficiaries with a low income
to reduce the burden of medical expenses caused by these dis-
eases. The ‘Medical Expense Support Project for Patients with
Rare Diseases’ was, therefore, initiated, in consideration of

the economic affordability of treatment for patients with rare
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Key messages
(D What is known previously?

The National System is a project to support medical ex-
penses for low-income health insurance subscribers. You
can apply by visiting a public health center or online
through the ‘Rare Disease Helpline (http://helpline.kdca.
go.kr).”

(@ What new information is presented?

In 2023, the income standard for children and adoles-
cents with rare diseases was expanded from less than
120% to less than 130% of the standard median income.

® What are implications?

The guarantee for children and adolescent rare disease
patients has been strengthened. In the future, we plan to
promote the improvement of the income and property
standards and support system for the National System.

diseases.

Method

1. Overview of the Support by the ‘Medical
Expense Support Project for Patients with
Rare Diseases’

The ‘Medical Expense Support Project for Patients with
Rare Diseases’ is for patients with rare diseases with medical
expenses enrolled in the national health insurance program.
In order to receive this support, they must first be registered in
the ‘Special Cases for Rare Disease Calculation’ of the National
Health Insurance Service. Diseases subject to ‘Special Cases for
Rare Disease Calculation’ include rare diseases, newly desig-
nated in the previous year. The health insurance revenue of the

National Health Insurance Corporation supports 90% of the

www.phwr.org Vol 17, No 3, 2024

cost of medical care benefits.

The ‘Medical Expense Support Project for Patients with
Rare Diseases’ is targeted at health insurance beneficiaries with
a median income of less than 120% (from 2023 onwards, the
median income was less than 130% for pediatric and adoles-
cent patients) among those eligible for the ‘Special Cases for
Rare Disease Calculation.” Additional support is provided for
10% of the out-of-pocket expenses incurred after applying the
‘Special Cases for Rare Disease Calculation.” In addition, pa-
tients with serious diseases, such as muscle disorders, are pro-
vided with assistance in the ‘purchase of assistive devices, the
rental fee for ventilators and cough inducers, nursing expenses,

and the purchase of special diets.’

2. Application Procedure for ‘Medical Expense
Support Project for Patients with Rare
Diseases’

As of 2022, the diseases eligible for the ‘Medical Expense
Support Project for Patients with Rare Diseases’ include
1,123 rare diseases designated and announced in 2021 and
24 serious and incurable diseases per the ‘Interim Measures
for Notification on the Rare Disease Management Act and
Standards for Medical Expense Support for Patients with Rare
Diseases.’

If a person is designated as a recipient of the ‘Medical
Expense Support Project for Patients with Rare Diseases,” the
medical fees for his or her medical expenses are reduced. If eli-
gible for support from the National Health Insurance Service,
the recipient’s information, transmitted by the associated city,
county, and district public health centers, is verified by the
National Health Insurance Service, and the medical expenses

are paid to the relevant medical institutions, using balances
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deposited by the city, county, and district health centers.

Results

1. 2022 Distribution of Patients with Rare Disease

According to the announcement of the list of rare diseases,
the diseases covered by the ‘Medical Expense Support Project
for Patients with Rare Diseases’ are expanding yearly [1]. The
list of rare diseases was first designated in 2018. Diseases des-
ignated as rare become eligible for medical expense support for
the following year. The number of diseases covered by medical
expense support has increased to 950 in 2019, 1,038 in 2020,
1,110 in 2021, and 1,147 in 2022. The number of people
eligible for support projects for rare new diseases was 127 in
2019,322in 2020, 477 in 2021, and 648 in 2022 (Table 1).

The proportion of the medical expenses by region of the
‘Medical Expense Support Project for Patients with Rare
Diseases’ was 21.9% for Gyeonggi-do, followed by 13.8% for
Seoul, and 8.4% for Busan, indicating that the proportion of
patients in the metropolitan area was 35.7% (Figure 1).

When it comes to diseases with the highest number of ap-
plicants by age, the rate of ‘respiratory distress syndrome in

newborns’ was high for those under 10 years of age. ‘Moyamoya

Table 1. Status of rare diseases subject to ‘National fund-
holding system for rare disease’

Year .Rare Int_ractable St_atus of

diseases diseases disease

Before 2018 652 24 676
2019 926 24 950
2020 1,014 24 1,038
2021 1,086 24 1,110
2022 1,123 24 1,147
2023 1,165 24 1,189
Unit: no. of diseases.
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disease’ was high for adolescents; ‘Crohn’s disease of both the
small and large intestines’ was high for those in their 20s; and
‘chronic kidney disease’ was high for those in their 30s (Table
2).

2. 2022 Medical Expense Support by Item

When a patient with a rare disease visits a medical institu-
tion, the out-of-pocket expenses are supported by the ‘Special
Case for Rare Disease Calculation.” Based on an income prop-
erty survey, patients with rare diseases and low income are
exempted from out-of-pocket expenses, received additional
support for 10% of their out-of-pocket costs [2]. In addition,
if a person meets certain conditions, additional support is pro-
vided for the purchase of assistive devices; the rental fee of ven-
tilators and cough inducers; nursing expenses; special formula;
and low-protein, ready-to-eat meals. Detailed support criteria
for each item can be found on the ‘Rare Disease Helpline web-
site (https://helpline.kdca.go.kr)’ or obtained from the public
health center under the jurisdiction of the place of residence

registration (Table 3).

Jeju
0,
Gyeongnam 7.6% 1.1%
Gyeongbuk 6.0%

Jeonnam 3.6%

Jeonbuk 3.6%
Chungnam 4.4% » Daegu
1589%
Chungbuk 3.8%
Incheon
7.3%

Gangwon 3.3%
Gyeounggi

21.9% Gwangju 3.2%

[ Daejeon 3.7%
Sejong 0.5% Ulsan 1.8%

Figure 1. Regional status of ‘National fundholding system for
rare disease’ in the Republic of Korea, 2022.
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Table 2. Top 5 diseases with the highest numbers of beneficiaries by age in the Republic of Korea, 2022

Average amount of

Age (yr) Diseases Applicant ~ Amount medical expenses
<10 Respiratory distress syndrome of newborn 638 327 0.5
Trisomy 21, meiotic nondisjunction 129 52 0.4
Haemophilia A 74 654 8.8
Atresia of bile ducts 73 115 1.6
Lennox-Gastaut syndrome 72 111 1.5
10-19  Moyamoya disease 165 42 0.3
Crohn’s disease of both small and large intestine 145 96 0.7
Lennox-Gastaut syndrome 104 121 1.2
Hereditary factor VIII deficiency 97 1,138 11.7
Mitochondrial myopathy, NEC 82 273 3.3
20-29  Crohn'’s disease of both small and large intestine 264 235 0.9
Hereditary factor VIII deficiency 186 2,345 12.6
Muscular dystrophy 156 595 3.8
Moyamoya disease 103 18 0.2
Crohn’s disease of large intestine 90 70 0.8
30-39  Chronic kidney disease 247 779 3.2
Hereditary factor VIII deficiency 206 2,893 14.0
Crohn’s disease of both small and large intestine 180 176 1.0
Systemic lupus erythematosus with organ or system involvement 152 169 1.1
Crohn’s disease of small intestine 107 95 0.9
40-49  Chronic kidney disease 680 2,194 3.2
Systemic lupus erythematosus with organ or system involvement 191 131 0.7
Ankylosing spondylitis, multiple sites in spine 159 116 0.7
Hereditary factor VIII deficiency 159 2,127 13.4
Moyamoya disease 146 98 0.7
50-59  Chronic kidney disease 1,559 5,150 3.3
Systemic lupus erythematosus with organ or system involvement 158 93 0.6
Moyamoya disease 135 167 1.2
Muscular dystrophy 108 349 3.2
Behget's disease 105 58 0.6
60-69  Chronic kidney disease 2,781 9,638 3.5
Motor neuron disease 114 419 3.7
Moyamoya disease 108 158 1.5
Behget's disease 108 59 0.5
Systemic lupus erythematosus with organ or system involvement 83 58 0.7
70-79  Chronic kidney disease 2,113 7,405 3.5
Motor neuron disease 62 215 35
Parkinson's disease 53 81 1.5
Guillain-Barré syndrome 48 108 2.3
Behget's disease 45 25 0.6
>80 Chronic kidney disease 831 2,821 3.4
Parkinson’s disease 29 35 1.2
Guillain-Barré syndrome 23 72 3.1
Idiopathic pulmonary fibrosis 15 15 1.0
Senile macular degeneration (exudative) 11 4 0.4

Unit: person, million won.
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Table 3. Status of medical expenses by subsidy category, 2022

Subsidy Applicant Amount
Patient’s charge in medical expenses allowance 21,209 (90.56) 71,241 (92.63)
Patient’s charge in auxiliary device purchase 41 (0.18) 4 (0.01)
Patient’s charge in resoiratory support device 321 (1.37) 233 (0.30)
Patient’s charge in cough support device 197 (0.84) 37 (0.05)
Nursing fee 1,613 (6.89) 5,324 (6.92)
Specially formulated powdered milk 22 (0.09) 55 (0.07)
Low protein rice 18 (0.08) 19 (0.02)
Unit: person, million won.

Table 4. Top 10 diseases with the highest numbers of beneficiaries in the Republic of Korea, 2022

Average amount of

KCD Diseases Applicant  Amount medical expenses
N18 Chronic kidney disease 7,747 28,211 3.6
K50.0-8  Crohn’s disease 1,339 1,288 1.0
167.5 Moyamoya disease 809 584 0.7
D66 Hereditary factor VIII deficiency 790 10,576 13.4
M45.0-8  Ankylosing spondylitis 733 527 0.7
M32.1 Systemic lupus erythematosus with organ or system involvement 657 502 0.8
P22.0 Respiratory distress syndrome of newborn 638 327 0.5
G71.0 Muscular dystrophy 538 1,858 3.5
M35.2 Behget's disease 323 189 0.6
Gl2.2 Motor neuron disease 317 1,245 3.9
Others 8,270 31,605 3.7

Unit: person, million won. KCD=Korean standard classification of diseases.

3. 2022 Status of Medical Expense Support by

Disease

The disease with the highest number of applicants was
‘chronic kidney disease (N18)’, followed by ‘Crohn’s disease
(K50.0-8); Moyamoya disease (I67.5); hereditary factor VIII
deficiency (D66); and ankylosing spondylitis (M45.0-8)’
(Table 4) [1].

The disease with the highest amount of required balance
support was ‘chronic kidney disease (N18)’, followed by ‘he-
reditary factor VIII deficiency (DGG6); Fabry’s (-Anderson) dis-
ease (E75.2); hereditary factor IX deficiency (D67); and hemo-
philia A (D66)’ (Table 5).

100

The disease with the highest average amount of required
balance support per person was ‘Heller’s syndrome (E76.0)’;
followed by ‘Morquio (-like) (classic) syndrome (E76.2);
Mucopolysaccharidosis, type II (E70.1); type I mucopolysac-
charides (E76.0); and Hunter syndrome (E76.1)’ (Table 6).

There were 13 diseases for which the required balance
support per person was more than 100 million won. Among
them, hemophilia diseases numbered seven and mucopolysac-
charidosis diseases amounted to three. It is estimated that costs
were affected by the inclusion of individuals with ‘Infantile spi-
nal muscular atrophy, type I [Berdnig-Hoffmann] (G12.0),

who were reimbursed for their treatment in 2022 (about 2
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Table 5. Top 10 diseases with the highest amount of medical expenses in the Republic of Korea, 2022
KCD Diseases Applicant Amount ér:/g(rjaigeﬁ aeTpoeunn;ezf

N18 Chronic kidney disease 7,747 28,211 3.6
D66 Hereditary factor VIII deficiency 790 10,576 13.4
E75.2 Fabry’s (-Anderson) disease 182 3,557 19.5
D67 Hereditary factor IX deficiency 150 2,848 19.0
D66 Haemophilia A 267 2,669 10.0
E76.1 Mucopolysaccharidosis, type I 46 2,057 447
G71.0 Muscular dystrophy 538 1,858 3.5
D67 Haemophilia B 85 1,440 16.9
E75.2 Gaucher's disease 38 1,412 37.2
G12.2 Motor neuron disease 317 1,245 39
Others 12,001 21,040 1.8
Unit: person, million won. KCD=Korean standard classification of diseases.

Table 6. Top 10 diseases with the highest average amount of medical expenses in the Republic of Korea, 2022

Average amount of

KCD Diseases Applicant Amount medical expenses
E76.0  Hurler syndrome 1 58 57.8
E76.2  Morquio (-like) (classic) syndrome 12 679 56.6
E76.1  Mucopolysaccharidosis, type I 46 2,057 447
E76.0  Mucopolysaccharidosis, type I 19 802 42.2
E76.1  Hunter's syndrome 17 680 40.0
E76.2  Maroteaux-Lamy (mild) (severe) syndrome 1 38 37.7
E75.2  Gaucher's disease 38 1,412 37.2
E74.0  Hers disease 1 32 31.8
D59.5  Paroxysmal nocturnal haemoglobinuria [Marchiafava-Michelil 30 867 28.9
E75.2  Niemann-Pick's disease 2 50 25.1
Others 21,994 70,238 3.2

Unit: person, million won. KCD=Korean standard classification of diseases.

billion won in reimbursement costs) (Table 7).

Conclusion

There are various types of rare diseases, and information
about individual diseases is significantly lacking. The Rare
Disease Management Division of the Korea Disease Control

and Prevention Agency provides general information on rare

www.phwr.org Vol 17, No 3, 2024

diseases through the ‘Rare Disease Helpline (https://helpline.
kdca.go.kr).” On the Helpline, assistance with the application of
a rare new disease designation review and application for med-
ical expense support is provided.

The online application system for medical expense sup-
port was first established in 2020, and online application was
first introduced for patient households without dependents.

In 2022, the scope of online applications expanded to include
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Table 7. Top 10 diseases with amount per person exceeds 100 million won in the Republic of Korea, 2022
KCD Diseases Amount

D66 Hereditary factor VIII deficiency 228
D66 Classical haemophilia 225
D66 Hereditary factor VIII deficiency 187
E76.2 Morquio (-like) (classic) syndrome 165
E76.2 Morquio (-like) (classic) syndrome 150
D66 Haemophilia A 144
D66 Hereditary factor VIII deficiency 133
D66 Hereditary factor VIII deficiency 131
D066 Haemophilia A 113
G12.0 Infantile spinal muscular atrophy, type I [Werdnig-Hoffman] 113
G12.0 Infantile spinal muscular atrophy, type I [Werdnig-Hoffman] 111
D59.5 Paroxysmal nocturnal haemoglobinuria [Marchiafava-Micheli 102
E76.0 Mucopolysaccharidosis, type I 100

Unit : million won. KCD=Korean standard classification of diseases.

those with dependents, those exempt from income and prop-
erty inspections, and those subject to periodic re-inspections.
In 2020, 111 people, 144 in 2021, and 212 in 2022, applied
for medical expense support online, and 71 people who were
subject to regular re-surveys in 2022 also applied for periodic
re-surveys online, benefitting from the convenience of the ap-
plication procedure.

In 2023, the support for pediatric and adolescent patients
with rare diseases expanded [2]. Rare diseases are difficult to
diagnose and require continuous treatment. Genetic diseases
account for most rare diseases in childhood and adolescence.
Accordingly, the income criteria for pediatric and adolescent
patients with rare diseases, both medically vulnerable groups,
were expanded from less than 120% to less than 130% of the
median income to strengthen coverage for children and ado-
lescents with rare diseases [2]. In addition, the guidelines have
been revised to clarify the compliance period according to the
timing of the periodic re-survey and to prevent periodic re-
inspections from being completed within the relevant half-year

with a delay in the submission of documents by the person

102

subject to the re-survey [2].

The ‘Medical Expense Support Project for Patients with
Rare Diseases’” covers medical expenses for 10% of the out-of-
pocket expenses incurred after 90% of the out-of-pocket ex-
penses of the ‘Special Case for Rare Disease Calculation” has
been paid. In 2022, however, rare disease treatment drugs with
very high prices were subsidized, causing a financial burden on
local governments.

In addition, there are demands that the income and prop-
erty standards used to select recipients for the ‘Medical Expense
Support Project for Patients with Rare Diseases’ be eased and
that the submission of income and asset investigation docu-
ments be simplified. The Rare Disease Management Division
of the Korea Disease Control and Prevention Agency collected
opinions relating to the improvement of the medical expense
support project during the revised local government guidelines
training. Through the 2023 policy research project, we plan
to examine ways of ensuring the sustainability and financial
soundness of the ‘Medical Expense Support Project for Patients

with Rare Diseases’ and to promote improved income property

www.phwr.org Vol 17, No 3, 2024
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standards and support systems.
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ABSTRACT

The Korea Disease Control and Prevention Agency (KDCA) is responsible for biosafety reviews conducted by the Institutional
Biosafety Committee (IBC) to ensure biosecurity in research involving gene recombination or the handling of infectious
pathogens (including high-risk pathogens) based on the "Guidelines for Gene Recombination Experiments;. The KDCA
is responsible for biosafety reviews conducted by the IBC to ensure biosecurity in research involving gene recombination
or the handling of infectious pathogens (including high-risk pathogens) based on the "Guidelines for Gene Recombination

Experiments.

Key words: Institutional Biosafety Committee (IBC); Biosafety review; High-risk pathogens (HRPs); Living modified organism

(LMO)
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Introduction

Recent outbreaks of new infectious diseases caused by
novel pathogens and their variants, such as coronavirus dis-
ease 2019 (COVID-19), monkeypox (MPOX), and Middle
East respiratory syndrome, and subsequent global pandem-
ics [1-3] have spurred a growing demand for biosafety level
3 containment facilities for research on these pathogens. The
heightened risk of biological terror due to the development of
biological weapons using high-risk pathogens, such as anthrax
and plague bacteria [4,5], has also contributed to this demand.

Consequently, biosafety and biosecurity management are

108

gaining increasing attention at both national and international
levels. In response to this trend, the Korea Disease Control and
Prevention Agency (KDCA) has intensified its precautionary

measures.

Main Body

1. Composition and Operation of the Institutional
Biosafety Committee
The KDCA possesses research facilities providing biosafe-
ty levels 1-4 and is dedicated to managing biosafety through

its Biosafety Assessment Division. It chairs an Institutional
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Key messages
(D What is known previously?

The KDCA is in charge of biosafety reviews conducted
by the Institutional Biosafety Committee. Experiments
involving gene recombination or the handling of in-
fectious pathogens (including high-risk pathogens)
should be reviewed to ensure biosecurity based on the
"Guidelines for Gene Recombination Experiments,.

(@ What new information is presented?

The Institutional Biosafety Committee of the KDCA has
implemented a deliberation process on research and de-
velopment as part of the biosafety review. Research activ-
ities aimed at diagnosing infectious pathogens, including
high-risk pathogens, are included topics for deliberation.

® What are implications?

In addition to research focused on the development
of treatments and vaccines for diseases including
COVID-19 and MPOX, all research activities involv-
ing diagnostics are being deliberated. To secure biosafety
and rapid incident response, the KDCA is promoting the
establishment of an autonomously operating biosafety
committee for each affiliated organization.

Biosafety Committee (IBC) to ensure biosafety in the pro-
cesses of handling potentially infectious pathogens, including
high-risk pathogens, and conducting genetic recombination
experiments [6]. The IBC, governed by KDCA Regulation on
laboratory safety and biosafety management, consists of seven
members, including at least one external expert. It reviews and
advises on biosafety adequacy and safety management for new
research, diagnostics, and projects conducted by the KDCA
and its affiliated institutions, besides other roles such as man-
aging biosafety regulations, operating biosafety research facili-

ties, and conducting biosafety education and training.

www.phwr.org Vol 17, No 3, 2024

2. Biosafety Review Applications and Review

Process

Biosafety review applications are received online through
the KDCA'’s Integrated Disease Management System. To
ensure the smooth operation of IBC reviews, the Biosafety
Assessment Division conducts a preliminary review to supple-
ment the review documents for IBC reviews. The outcomes of
IBC reviews are categorized into approved, conditionally ap-
proved, or disapproved based on criteria such as the appropri-
ateness of the biosafety research facility, personal protective
equipment, biosafety equipment, inactivation and disinfection
methods, and the fulfillment of biosafety training requirements
by the principal investigator and research participants. Projects
meeting all review criteria are approved, while those lacking
information on the pathogens to be examined, experimental
methods, biosafety research facilities, or safety management
plans are disapproved. Conditional approval is granted in cases
of national approval or partial noncompliance with the train-
ing requirements by the research personnel, with the final ap-
proval contingent on meeting these requirements (Figure 1)

[71.

3. Current Status of Biosafety Assessment

The Biosafety Evaluation Division provides training and
guidance for research activities involving infectious materials
within the KDCA and its affiliated institutions (e.g., National
Institute of Health and Regional Centers for Disease Control)
in implementing the tasks of their IBCs. The IBC of KDCA
holds regular review sessions at least thrice a year and reviews
about 60 projects annually (Table 1). In 2022, the number
of reviews increased due to the transfer of pathogen diagno-

sis technology to the Regional Centers for Disease Control.
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IBC report
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Submission of document
- Gene recombination
experiments report
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- IBC review document

— National approval

Submission of review
document (gene
recombination experiments)

- Research plan

- Research plan

- Gene recombination

*In the case of introducing

a drug resistance gene subject
to national approval into an
organism of the 1* risk group,

it must be tested after obtaining
national approval in advance

A 4

Review

experiments approval
application

- Research plan

- Risk assessment
(high-risk pathogen
handling experiment)

- Risk assessment data
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Conditional | | |Disappr0va||
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L

Start experiment

Figure 1. Current biosafety review process in KDCA

Reused from Korea Disease Control and Prevention Agency (KDCA). Institutional Biosafety Committee organization & operating guide. KDCA;

2021 [71. IBC=Institutional Biosafety Committee; LIMS=laboratory information management system.

Table 1. Status of biosafety review in KDCA

The numbers of biosafety review by

2019 2020° 2021 20227 2023
Total 58 73 35 91 50
IBC report 0 8 1 1 2

IBC approval 58 65 34 90 48
KDCA=Korea Disease Control and Prevention Agency; IBC=

Institutional Biosafety Committee. *Fast track review operating.

Emergency reviews are conducted as needed or in urgent situ-
ations, with two conducted in 2021 (COVID-19) and one in
2022 (MPOX). Simple changes like participant or laboratory
modifications are approved on an ongoing basis. Additionally,
a safety system ensures that only researchers who have received
IBC approval can conduct experiments when applying for ap-
proval for the export and entry of high-risk pathogens and for
access to (A) BL3 and BL4 laboratories.
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Conclusion

The IBC of KDCA will endeavor to foster an environment
conducive to efficient research by safeguarding the biosafety of
the research environment and personnel within the KDCA and
its affiliated institutions through its rigorous review activities.
Concomitant with the expansion of its organizational structure
from the Korea Centers for Disease Control and Prevention
to the KDCA, the KDCA is promoting autonomous biosafety
management at affiliated institutions through the establish-
ment of their own IBCs, anticipated to be operational by 2024.
Furthermore, to ensure the safe conduct of research activities
involving genetically modified organisms and high-risk patho-
gens, the KDCA plans to develop and provide comprehensive
manuals and guidelines to enhance the biosafety management

capabilities of principal investigators and research personnel.
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QuickStats

Ratio of Nutrient Intake to Dietary Reference Intakes by Nutrient,
2022

Energy consumption was found to be 92% of the estimated energy requirement for men and 87% for women. Intake of so-
dium exceeded chronic disease risk reduction intake, while those of calcium and vitamin A were lower than the corresponding

recommend nutrient intake levels in both sexes (Figure 1).
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Figure 1. Ratio of intake to Dietary Reference Intakes by nutrient, 2022

*The ratio of nutrient intake to Dietary Reference Intakes (DRI) by nutrient: Average percentage of nutrient intake per person for the DRI (for
individuals aged =1 year).

"The ratio of nutrient intake to DRI by nutrient was calculated using age- and sex-specific structures of the estimated population in the 2005
Korea Census.

"DRI: Dietary Reference Intakes for Koreans 2020 (Ministry of Health and Welfare, 2020); energy, estimated energy requirement; protein,

calcium et al, recommended nutrient intake; sodium, chronic disease risk reduction intake.

Source: Korea Health Statistics 2022, Korea National Health and Nutrition Examination Survey, http://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease
Control and Prevention Agency
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