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Cutoff Cutoff

TP TP

Disease No disease Disease

Ref) Henry'’s Clinical Diagnosis and Management by Laboratory Methods, 24th Chapter 8.

Fig. 2. YR Ek|= HAIEES| Zut 232 of|A|(2f Zetol| M XX|2F DX|E H0l= E9)
Abbreviations: TP, true positive; FP, false positive; TN, true negative; FN, false negative.

ANEALS| ZEESfEE A2 0= DA HALE SIHEE SYst AME SHIH FARSE 20t BY = = &3
aad(traceability) 7 X2 2 ZAMHO| EESPFE £[0] ofsHy 27t FHE|= 4R0= =HAe! T=X(E S0 §3
QA X|(cutoff)E 0|2 4= QUSLICE O] YUA|X| EEsH 742kl M RIct Shrl x| 22HEl 2N X2 S 0| ELEZ S 04
7tX| SMof w2t ChAsHH| EMe 4~ JASLICE GC=MRC| =T FMste € ZEHE dAe| FX|= 3.5~
5.1 mmol/LE ZA2FX|0]| &F7H H|A[st /{20, Ol= e SEH0IIAM CH7H F&k 742 Melof| M 2EE|= Zate| He| = Tietz
Fundamentals of Clinical Chemistry, 5th edition0f| KIA|E! /2 ZAA W AMZ HESot0] Mt £X[QLICE ZEtS
CHFeh QAN Aol M S 7+sst, O|E S04, AldotLt AYERIS 71Tl A0l O =2 #RIE B &+ S\’iﬁl—lﬁf

AMEFEISEO| 2H|A RIZX|ZIQ! Kidney Disease: Improving Global Outcomes (KDIGO)2| 2024 X|&l0j| M= Korean
Heart Study 112F & Of&te| ZutE x=alsh 1208 H 0|42| Ch=A Cf7 |2 RhddiEet o HERZA A ZNE HA|

SIA=0|, FRAFA|0{1HE (estimated glomerular filtration rate, eGFR) = 60 mL/min/m? 2| &t o171 I“:fOHH'—
HElE > 50 mmol/Le| &2 3.8%XITt, < 30 mL/min/m’e| A7 |5 X5} CHAIXIOAf ZERS > 5.0 mmol/L2| HIE
221%=, PHAIES SXte| ZR0l= 5HE 18 0[40| ZEFE > 5.0 mmol/LE EeICh= A8 & 4= USLIC

Bl Yer2 77| Y20, Yy

C}. matM, 5.0, 5.5, 6.0, 6.5 mmol/L 0|7
T, X=dd 28 Xz = ol 2LEHE S 042

OEI

HEfg2 dR[SXo2 &2 U2 |AEH, 0| HiolLts 82 HEHO|L = S X

0|%5¥7| 2 $#XIE 7|ECE TR0 0|8
0.5 mmol/L Et¢|2 Tz 0|&3HA| =l=t, el el HE, TIC =f
7FR| = Hof| 2t f%%Pﬂ O|8&LCt

O|E S0, 7122l Q1IN DHEHS S Mo | fIst EXMC 2= 50 mmol/L 7|E2 MEE 4= UX[TH T LIESt
SIXFOA F74AQI ZIRE Q5 QAMARE QeME 55 mmol/L 7|15S M8E 4 QIALICE E5t & HEIA0| Z7t6IHEtE
AT BEEA] O|40] U= A2 Ot Ho= MEEL0| 0|40 QUEEHE ZEHE £X(7F CHE 2 7| 0] A=}
Al ChFst 2FZ0|LE RIZIQHO = 0|85 &R0 Cist 583 S arant abi gfelgt 20| HEE|H, 0|2f
SUX| 97| ©Y EEHE £X(7t O|40] Qs ZR0ll= N HEEE! J3ko]| 25t 7Hd DL ERES(pseudohyperkalemia)S
o|lplE S Hotn UELIC
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Ref) Kidney International. 2024 Apr;105(45):S117-314.

|Z0| E2 HAIE[0]

3 4 9l 2t ol 2ols

01. KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney International. 2024

Apr;105(4S):S117-314.

02. Kovesdy CP, Matsushita K, Sang Y, Brunskill NJ, Carrero JJ, Chodick G, et al. Serum potassium and adverse outcomes across the
range of kidney function: a CKD Prognosis Consortium meta-analysis. European Heart Journal. 2018 May 1;39(17):1535-42.

03. Tietz Textbook of Clinical Chemistry and Molecular Diagnostics 7th edition.
04. Henry's Clinical Diagnosis and Management by Laboratory Methods, 24th edition.
05. CHSHRITHAACIEkS|. ZITtAAte|St H|6E

08. GCs AR ZAHEt, GCE XA, K(Potassium) ZR| &M% Al KolF.
https.//Www.gclabs.co.kr/BoardF||es/9c2463ef d706-4b20-954a-16a556c1c109.pdf

] ZALEE ohl

=N ZAA|(mL) AR [ A FAN Hilyge
K (potassium) 2-EY
S 0.5 ISE =280 / D280006HZ
(GC Labs RZ: CT12) erum OFZFZIAD et

oII

* 47| BAFEEE 20248102 012 7IE0|H, $5 HZE = QloL] 214 YEE =0l
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FAI7| HFRLICK http://www.gclabs.co.kr).

e 27| 2etof| A LiEH| uEtEZ(EDCS)

oy 27| &1H0j| M L 2| 222 %! (EDCs)

s 22021] B2 EH|w2tES 2 endocrine disrupting chemicals, EDCs)2 40| HIEE| = 2|91 lstEEl2
QIH| L= SO{etM FaXel S =2 ME 28-S Welolo] e i, AHZO0|E M, High 8 & Al Esl, HIZH 2
St Sol ahalet u S Zizdol 25t 2iEke 0l 4 laLict

CH7|2Y, 7|2Hatz oIeh MEtstol B3], A = 0| E7Iots SE0M LiEH|uEtEE o)
LEO| L 2T|Y HF, OI=m|u|RY, TY 2227 HY S Lef|27[2et} A2tdol k= AFZNE S

Li=H|n2tE 20| 22 =7 [Zato]| 0|X|= Jgfof thal Ot At LTt

[} ZEMY|0|E(phthalate) 2! H|ATH|= A (bisphenol A)

RJII

&t || 5= (atopic dermatitis) SaF oF
£ 7to| At s HIHEASH A Al E AT ESLICE

O{ZI0|E 3~7M| E0t 18HE CHM 2 U B4t UX|E ALESI0{ OIEL|I|EY %’&% ZASID 282 J|E 230
S0F @F[9:00~11:00 am]2 2F[2:00~4:00 pm]oi| = Y, & 4607H2| +FE AH F MEHHP [mono(2-ethyl-5-
hydroxyhexyl) phthalate], MEOHP [mono(2-ethyl-5-oxohexyl) phthalate], MnBP (mono—n—butyl phthalate)2t BPAG
(bisphenol A glucuronide)?| s FFSIASLICEL 2X|AE 3 EME Sl 824 242 ZAIEH 22 tiR=Ee
IER0|E CHARMES] 252 QT HLCF QF0| O =%10(P<0.0001), MEHHP, MnBP2t BPAGS| SH-Z 2 0120f 7%t
=UELICHP<0.0001).

OIEL|I| R ZAto| Hisie Zte o =Xst A8 Lf MnBP (adjusted odds ratio, aOR=2.85, 95% Cl: 1.12~7.26 per
1 pg/L of MnBP) 2! BPAG (@aOR=1.79, 95% Cl: 0.91~3.52 per 1 pg/L BPAG) £=X|2| Z7}2t £2H0| QAony, AlX} RE
OlM= T A L MnBP2F BPAGZ} OIS L|I| R S4i1F 2ol f2HdS 7K A2 = LIEHRELIEHa0R=2.74, 95%
Cl: 1.21~6.20, for 1 ug/L BPAG).
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MEHHP MEOHP
65 4« o Morning © Afternoon 65 - © Morning © Afternoon
60 - 3 60 -
55 55
50 - * * 50 * * * *
45 4 * 3 $ 45 { @ 5
404 1 $ 3 40 | 5 $ 9
35 - § 35 ]
30 | i H 30 | T 3 I i
25 - ) 25 4
20 20
Spring Summer Autumn  Winter Year-around Spring  Summer Autumn  Winter Year-around
MnBP BPA
65 - o Morning  Afternoon 6 - o Morning « Afternoon
60 { i
55 d * 4 ] *
50 4 é % ® * @
45
2 4
40 A I ¢
35 1
30 4 i i E 0 A
25
20 -2
Spring Summer Autumn  Winter Year-around Spring Summer Autumn  Winter Year-around

Ref) Environmental Health. 2017 Mar 9,16(1):24..

Fig. 1. Genometric mean and standard deviation of metabolites of phthalates and bisphenol A in the morning and afternoon urine by season.
* Significant by the student’s t-test at P-value=0.05
Abbreviations: MEHHP, mono(2-ethyl-5-hydroxyhexyl) phthalate; MEOHP, mono(2-ethyl-5-oxohexyl) phthalate; MnBP, mono-n-butyl
phthalate; BPA, bisphenol A.

H =4 e 42 HAEASLICE
ECtAE] HZ0| 78t O2I0[E ool MLt HEHsSHE| M2t 0{210]2] OfEn lLI g S 2f=tE olYsh| fIsA
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ol oyt
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Z ofatistal eE3S 07| 2lsiiA Atel BRIH SE R AlRE 2S0t 2EAE 0{210] I-H--— |met=2 50| el Eotof
st 27+ o177t Wt
Aol gHEcaly| otst 20102 Me| ZEto|E
ZEE0|ES} THYFER7|2fo] HztdS 2OtEY| #fsh 71Zet = 1081} of=, S41 SOl ols =217 7 Zdst
APS Mol B SEai7|S 214 65 S0t 711D i A0l SR 2020 Csto] THaA o177t AsEIRsLICY

Z2 7F[5H0] B8 m7kx| -70°Col| 22t & MnBP. MECPP, MEOHP, MEHHP 2! creatinine
CHARMSES HPLGMS (high-performance liquid chromatography tandem mass spectrometry)S
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e 27| 2etof| A LiEH| uEtEZ(EDCS)

A& L A1SE {5104 human mast cell line@! LAD2 (laboratory of allergic diseases 2) cell& BiQFst & 217 | CIE &
(0.5 uM, T uM, 50 uM, 100 uM)2| ZEHY|0|EE TA|ZE 4A|17F SoF X2 |t CHS M| MZEE1F S22 Cell counting kit-8

(Dojindo, Rockville, MD, USA)S At25101 SHGIRELICE

IEHY0|E CHAME, E3| DEHP (di(2-ethylhexyl) phthalate)2| X2 712st CHE0|| H|510] FE2{7| StXje| A
oA Atets| =7 &SXE(9T, human mast cell line L ZER|0|E XM2|2 X! B-hexosaminidase?| Ef&E CHE0||
H|3}0 MnBP, MBzP (monobenzyl phthalate), MEHHP2 MECPP X{2| A| T =QF&LICE

A B .
80 . 100 - —
g - m Control g 80 * ® Control
a3 m IgE a W IgE
o ©
E ® MnBP 100 uM &2 60 ¥ 500 nM
E o E =M
] m MBzP 100 uM L | H
g g 40 5 M
& ® MEHHP 100 pM 2 H
iy < 20 = 50 UM
& = MECPP 500 nM £ 20 u
O_

Ref) Allergy Asthma Immunol Res. 2022 May,14(3):339-343.

Fig. 2. Stimulatory effects of phthalates on B-hexosaminidase release in LAD2 cells. (A) LAD2 cells were incubated with MnBP, MBzP, MEHHP, and
MECPP for 1 hour. The levels of -hexosaminidase were determined in cell culture supernatants. (B) LAD2 cells were treated with different
concentrations of MECPP. Data are represented as absolute intensity and the means + SE.

* P<0.001 versus the negative controls.

Ol HARE E5f ATt L A2 DEHPE X}=8+H human mast cellf|A B-hexosaminidase®t S|AEIZIS| £H|7}
A2 S IZE0|E CHARMES| STt 0f210|9] 24 FE2{7| Wt ARt 7t ISS ¢

SI94SLICE 00|l L2} DEHPE ZalsH= TER0|ES OMECE7|0f| Cifst ofs Q010 2 XtR5H= Z{o 2 MZIE!L|Ct
ALl g4 22l10| 20} OFEL|x]| | O|x|= st

0|= SFEAESHEPAO] QS ML SHERRI0 2= ML 25, Sk, WEsH QUSEMIT, o2, Z
3), 2IEHER7|3tet=E(volatile organic compounds, VOCs), SH|SI0|=, ALl OMHX|, ZE2|0[E %
O[2{gt AL 24 2010| A0} OFEL|L[E 0] O|X|= &kl CHelf ESIEALE Salf Falst A7 LIEYILIC

m o
o o
— [°
s e
=)
I
=

OfEL|E|FYHS &1 U= OfZI0] M5B} iR 117HS tHYLZ et AYHIC] IS E LY AU 0=
SERF O M CHZ=20l| HIsh 718 L 21X|2| BBzP (butyl benzyl phthalate) S&=7t 72I5HH| = UAELICHP=0.001).
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U0 ctHOITL0| M= 7HH0A ZHF|EH TX|Q| DiBP (di-isobutyl phthalate) 2! BBzP ST 9} OIEL|LIEY QHE
ALO[0]] 2| AEEAZE AUL, CHEFS| L0 M= 24| 40| A F MBzP (monobenzyl phthalate) &&=7t > 8.20 ug/g
creatinine®! Z20]| OFET|T|E Q3T ¢12+M0| QICHT 2 D5IRAL|CHP<0.05).

Eff7|o] ZEE|0|E E0| OIEL|I|2EE LUMA|Z[=XIE BHES| 2l saE S| A &4 TSEAT(LINA
study)Of| Al Z=AFSH ZATtof| (2 H At o] XHEHZ |7t 3632 A = MiBP (mono-isobutyl phthalate) sE= &4 & 0~3
Al7|2| OFEL|L|FY 2t A2M0] QI111(P=0.026), SA|0l| H|CH(adjusted MR, 0.91; 95% Cl, 0.81~1.0; P=0.047) 3!
2M| Qote| HEEM(P=0.045) L ZHETH|ZS| LAt I2HE|0] RUASLICE

60442| AHR-0{ZI0|S EA[SH TEAC| EDEN &4 BBE0|ME 24l 57| S0 AwS 47sio] mEf0|E CA}

=222 sEE TSI, 0|5 LUEERE st HX} 0210|152 SMI7EX| FA5101 OFE |2 UM 012 S H|wst

At DiBPS| CHAFEZEIQ! MiBP2} DINP (diisononyl phthalate)2| CHAFEZC! mono-carboxy-isooctyl phthalate =&=0|
HEA

2 OtEu|u|fd 2 2 H|= 212t 116 (95% Cl, 1.01~1.34; P=0.03) & 1.09 (95% Cl, 0.95~1.25; P=0.05)2 SHH

ReME HRIELICE
Infants and
children

ETS
- GST M1 null type
- Epigenetic change
— keratinocyte TSLP 1
- Epigenetic change
— cord blood Treg |
VOC
- Cord blood T cell - Keratinocytes TSLP 1
—IL-4 7, IFN-y |
Formaldehyde
- Th2 cytokines 1
-TSLP 1
- Th1 cytokines 1

|

Phthalates
- Cord blood Treg | -TSLP 1

- Eosinophil infiltration,
mast cell degranulation

SIL-131

AD AD
development aggravation

Ref) Allergy Asthma Respir Dis. 2020 October,8(4):175-183.

Fig. 3. A proposed mechanism by which exposure to indoor air pollutants affects the development or aggravation of AD.
Abbreviations: AD, atopic dermatitis; ETS, environmental tobacco smoke; GST, glutathione s-transferase; Treg, T regulatory cells; TSLP,
thymic stromal lymphopoietin; VOC, volatile organic compounds; IL, interleukin; IFN, interferon.
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e 27| 2etof| A LiEH| uEtEZ(EDCS)

Li2H|w2t= A} L 27| HAL] E2Y

03] ¢itollM Li2HuEtEE2 B2 QI ETEe| ¥ SoIM &3] A4Skl i dagtd £0i| 015 LEH|uztEEe
CEQH Y0l CHEE[LD ASFLICE 0[], 0f2f M BES 2= 0| OtE LT R, MY, M4l & L2f|=27|2t
7

AEF0| o0 LR AN E L2|2T| PSS ES AR FI= A2 TALE ST

dgh £ 2] MEEL U= EtAE, SHUE, 228 RE S LY HHEF0M L= HlAHs A ZH0IE S
LiEH|u2tE2 22 710 sz stetadz, dal =% W &2 27| =6t TEHo = EEH LEHAt
012 g719| 7|50 REHel Jgks FH F7 M2 2= 02I0jet FoaH BFo| WAV [A| otz 48 & &, i 430
Y7IHoR oAgers & = AUsLICL

Table 1. Endocrine-disrupting chemicals and their effects on human health

EDC Activity Effects on human health

BPA Anti-androgenic Decreased sperm quality; sperm DNA damage
DDT Estrogenic Increased risk of breast cancer

DES Estrogenic Infertility; reproductive tract abnormalities; cancer

Increased risk of diabetes; gastrointestinal and lymphatic

Dioxin Context-dependent estrogenic or androgenic
cancers
Genistein Estrogenic Canc.er. pro- or a_ntl—prohferanve depending on dose and tissue
type; protective in breast cancer
PFAS Context-dependent estrogenic or androgenic Increased risk of kidney and testicular cancers
Phthalates Anti-androgenic Alterations in neonatal androgens and Leydig cell function
PCBs Context-dependent androgenic or weak estrogenic Prostate cancer; dermal lesions

Abbreviations: BPA, bisphenol A; DDT, dichlorodiphenyltrichloroethane; DES, diethylstilbestrol; EDC, endocrine-disrupting chemical;
PCB, polychlorinated biphenyl; PFAS, perfluoroalkyl and polyfluoroalkyl substances.
Ref) Laboratory Medicine Online. 2023,13(3):129-140.

S5|, &g 22l 3! S4ut 0f2I0] 2227 |Eek2 lakdo] A28 =2 LRY, LIdoE AlZ|of TR Ee| eEH 2eeels
SHI5H0] etEelEc 25 E 2|ufsto] 2ES ofdsts 20| SQ5IE R Hastd £ LEH|uRtEd =& &2 &elshs
Zi0| HQelL|C} Hef|27] 23 UE HAS YO 2 RE 71 Fofet AEe! YLt et 021012 AL L2f=7 |7t oY7Lt
2R27| SYO| o=t m 227 |HAMAST allergy, ImmunoCAP)2t E120{ LIEH|W2t=E HEHALS SIS
ALHALE Sall LiZH|uet= 2o &35 FAeleil OfEL|LRY S 2227 |2ete| it S¢ 2fslE o5tz 20|
SQeLct
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01. Eun-Hye Kim, Byoung-Hak Jeon, Jihyun Kim, Young-Min Kim, Youngshin Han, Kangmo Ahn, et al. Exposure to phthalates and
bisphenol A are associated with atopic dermatitis symptoms in children: a time-series analysis. Environmental Health. 2017 Mar
9;16(1):24.

02. Seo-Hee Kim, Ji-young Moon, Hae-Sim Park, Yoo Seob Shin. The Role of Di(2-Ethylhexyl) Phthalate as an Exacerbating Factor in
Chronic spontaneous urticaria. Allergy Asthma Immunol Res. 2022 May;14(3):339-343.

03. Jihyun Kim, Youngmin Kim, Kangmo Ahn. Effect of the indoor environment on atopic dermatitis in children. Allergy Asthma Respir
Dis. 2020 October;8(4):175-183.

04. Jun Hyung Lee, Sung-Eun Cho, Clinical Mass Spectrometry Research Committee (CMSRC) of the Korean Society of Clinical Chemistry

(KSCCQ). Effects of Endocrine-Disrupting Chemicals on Human Health. Laboratory Medicine Online. 2023 July;13(3):129-140.

El BAES oil

1. L 27| HA

ZNEE ZAA|(mL) LAY/ A2 ZAEH HANS
MAST allergy . - Line immunoassay L
(=T L
(GC Labs BE: 5715) serum 0.5 2E/1d (mmunobiot) 57451t / D746000KZ
Serum 0.5 o2 /1 =744 | D744001HZ
Specific IgE FEIA
Serum 0.5 25 /10 =RHAL
* Specific IgE MEEH=2 S SH|0|X| YR X|atele Saff &0lstal 2~ Q&LICHhttps://www.gclabs.co.kr/test/allergen).
2. Lj2d|metEH oA
ANl ZAH|(mL) A /AL A EUEE
AOPHAU LS| @22 ! Bisphenol A, Bisphenol F, Bisphenol S,
;_t;:; f=2H[w2tEZ Random 2 /79l LC-MS/MS Methylparaben, Ethylparaben, Propylparaben,
S&a . urine 10.0 == Butylparaben, Triclosan, MMP, MEP, MiBP,
(GC Labs T=: W648) MnBP, MBzP, MEHP, MEHHP. MEOHP, MECPP
L] wEtEHE | Random Bisphenol A, Bisphenol F, Bisphenol S,
HALE 2 Hs5) urine 10.0 Methylparaben, Ethylparaben, Propylparaben,
(GC Labs Z=: P384) ’ Butylparaben, Triclosan

L] n2t=E& I
@EseEtE) Serum 3.0 2 /5 LGMS/MS
(GC Labs T =: P385)

PFOA (perfluorooctanoic acid),
PFOS (perfluorooctanesulfonic acid)

Lf=2H| mEtEE I
— Random MMP. MEP, MiBP, MnBP, MBzP,
(ZE0|ER) -
urine 10.0 MEHP. MEHHP. MEOHP, MECPP
(GC Labs ZE: P682)

A7 AAEEE 2024E 102 012 7|F0|0, 5 HAE! 4= QloL| £[A HHE &+0I5IA|7| BERIL|CHhttp://www.gclabs.co.kr).
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e

solsh= 2S 4 SITHRED! Bordetella pertussisoll OIsH st FS0| 25t 587| M HRCR, S5l H A
o2 EQOlO|A 0/8Hem AZEe| 98 AIILICE Tl HYTER0| W Wlo| oS £ wMES
22ioUt HMEBEO0| £2 FIME ATED S| LUSHD UBLICE MIZOINE 2~51 7|2 s St
S30| Hr=E|D Qlon, Helshyt B eiolM el YA 20D 9T, BiefRlo] 247t ERS fioloz FHskn
ABLICE

202421 BIXH MUBH= 012, 9, A= S WA HEE0| 22 WI0ME 0| 4t ZO2 BT Yon, oINS
A0}, HAE NS FAOR HRH Q30| X251 AUALICH 53| ZsptaHol sirjel 30| UKD @ pertussis)zt

B. holmesii £2 2AE*(E#51E)0| SA|0f Ralist= S&YS 12450 Hsho| Faftt TIE0| 27 &|= A-YULICE

*DAE: RUNo R FALSH S VK| £0f &5t CHE B2 YZH2M, 047|0| M= Bordetella pertussis?t 455t Bordetella 2
Z0llM 0|2|2| &9 B. parapertussis, B. holmesii 50| 017 [0]] SHZFetL|Ct.

OIAFEAL

OoSo

UdEMOl Biols ZIA2 2T 4 EE7(|(7~109), CHe| RE, MxH7|, 2E 52| FIEtE7|(1~23), EAXQl At 7|21k &7
2 42|12 810 FEE ot YWET|(1~6F), PHY 7|EE st 3157|(3~43)2 LEELICHFig. 1). £3| M| MMHHel S4
O2= EZMQI V|Eu TEE SHist &by 7|Z0] JUSLICE Hote| tddsi= F& 3 HiEe 22 S57| 2A|, wa1
S7t5 Y Mo} 22 HECE R U HE X7t Boe o QIELICE A0 HY¥SE E= o|HEEC =
BISEt HAR2 XI5 AAE D2 Holr uilslof ZHFE 4 UESLICE 0| 0|52 MEXQ! wils A2 E0|X| etof
ZICho| =OX|0| Z¥RI0| & = USLIC
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Table 3. Bordete/la DNAZ A2t PCRE ZAE317| @It FA1} Z1} 5]

Bordetella M= 172t E&9| copy 4=
Nz
1S481 IS7001 IS1002 h-1S70071 PtxP

B. pertussis 253 5 1
B. parapertussis 22 9

B. holmesii 49 5

B. bronchiseptica <5 <5 1

PCR Z1} sHjA] PCR ZiT}

B. pertussis + - + - +
B. pertussis / Bordetella spp. + - + - -
B. parapertussis - + + _ _
B. parapertussis / Bordetella spp. - + - - _
B. holmesii + - - + _
Bordetelia spp. + - - - _

Abbreviations: ptxP, pertussis toxin promoter % X}; IS, insertion sequence.
Ref) ZARIEIO|ME 8t Al 7705 E 2022

XY =LY HHUBHO| EXIF e ZITOf| N SARTXL QA A =Xl ZRYE2 LH2|10 JELICE TJ2iLf SUsh M2 170
EALEX}IO| 0|z

M==2H 1702, 2537121 1S48701| H|s| 0§ &0f HAIe| RIZE=IH HOPA 4 USLICEL & 15487 RTXL
=X|2 0|7t {1, SARTX HAts UZEE HX|0 50|=E =5LICE T2t ZAET 34

7
[
S TRlIE ZIt ASLICE

=l
iC
H1
1=
ne
:(I)I__I
N
oy
Jl‘U
ol
X
10
0z
mn
rr
ox
4o
P
Hoh
= 7
oY
>

370 D|2te| HotLt Mu|EBto|Lt AARE0| /= A0t= YU XRE HEIOZ 5HH erythromycin, azithromycin,
clarithromycin2 &7 [Lt 245 14 O|LHof| F0{5tH & AutE 2ASIA|Z | 7L 20| Hitzl= A2 ofjdlet 4 QUELICE
t |

= = A=
sHols| IRt BHAR| AJSF $ 52 St i AHEH X|RS AIRISIA| 42 Ofojo] ZeatH S4k AR $ 33| HElS

o= T M-

L. oo

SHOF &HLICH.
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= HEENSAP| CIEEE #4714 A
&k ME 27
4%
P E=SES 2%} NS 474 DTaP (DTaP-IPV, DTaP-IPV/Hib)
3%t M 671
671
4Xt MS 15~18711 DTaP
5%} 4~6M| DTaP (DTaP-IPV)
B ESES -
6xt 11~12M
Tdap &&= Td*
7% 0= o 100}t 54

1A 0= HE 5 £|4 18= Tdap HA(ZHsEH 11~12M|0fl Tdap EE), 20+ A EELYSS 2= 18M| 04 del2 o 100kt Td F

—
-
L2, Tdap BEO| g F HHEA| 18] Tdap BE 22

O

Ref) HHE2|E HEAFZ(2024.715)

S

!

rat

m

01. ECDC technical report. Laboratory diagnosis and molecular surveillance of Bordetella pertussis. 2022

02. HEFTDAIE 2024.7.15. A

03. Fry NK., Campbell H., Amirthalingam G. Bordetella pertussis and whooping cough (pertussis): still a significant cause of infant
morbidity and mortality, but vaccine-preventable. Journal of Medical Microbiology. 2021 Oct;70(10):001442.

04. 2024 'HHZHY Tlct Mno|E HHead

(=]
05. Z|[AZICto|MEst X|77H-E 2022

E] ZALeS ohl

A= ZA|(mL) A /ALY ZAfHE Hiye
HE Aola MEAM Sputum B /1Y Multiplex =6807}/
(GC Labs ZE: G290) H|9I% swab (OFZFAAD real-time PCR D680104KZ
Sputum
Bordetella pertussis H|QIF Sl 2l E /12l . =519Lt/
(GC Labs FE: K083) HIoI% swab ==/ Real-time PCR D591214KZ

7[R [T I A=l

Bordetella pertussis Ab

Serum 1.0 25/20¢ EIA QZAA
(GC Labs =: 5894) ! /202 2o A}

* AT | AAFEEE 20243 108 012 7|1Z0|0Y, =5 HAE £ QoL | 2[4 MHE SI0ISIA|7| HFZIL|CHhttp://www.gclabs.co.kr).
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Special 20243 ABE7| 22 ZIAHHRIR] HAL UM 5ig

b - o =135 A MU HAL LR == 10~4M7} 74782 2 7HE B CHZO 2 15+19M, 5~9M| &2 2 22f 4718, 1220|451,
20244 M| F2 ASHRUN A S §Y

W 2023162 [ 2024 1~62
1,000
800 747
oid =] &= X O: (=T} )
HEGEATHIE —l"'lilkl. ch_-|7|.°1' J_'—'n'_'o:l EE 600 por
% 400
%0
" 200 122
0 026 ol 0 1 04 05 oM 025 012 112 1.8 019
0~4H| 5~94| 10~144| 15~194] 20~24M] 25~29H| 30~39M  40~494| 50~59| 60~69M  70M| 0|4 ojA

Fig. 2. 20244 Hi17| AFE GCs YA ZAHE sz HAF Xt 2220243 1~62)

2. A HIEF BEA AT RAEY) TAL S4 #E

[ o — =
O T F7|2F 10 | 35584 57 fé *QE LIEFHSLICE ZAF A = 48 S2(55)FE FX

GCs ARSI ME HIS-H3E HHLUUY 665 5 3552 ZAwHRAol s ZAS 351D YsLich e e e
ol 14 odH ol > OFA] B{S}S HHOIS] S4Ad OdAl M&E01) =0| < oiH (20‘|‘) g -IE Eol_l < B%IFE H|_|'§_|-: OHCKJ'E E%:‘LI:IL'“:I'
20243 1E2H 627X é*’.:.h:.‘é BRI DAL 2 2SS WS, AT HIEF Y ST (HEY) 52 £ 4eEd
AFE EAIHLICE O] X2 0|27 [Re] #R} HTIXIRE 7IZOR st ZIHSHI X017} U 4 USLIC - . o )
GC=HIR | HTHOM Alleh ATt HEF 84 Aol AAF FEXE = A etE|Ho| HEH et I oJAfetAt MRtz 9
Of 13% 470|400, F AR} 4= TPIRIEO| BX U A} ATXIR O} QAR BHOR B7I5te YN HBLICE
HE: =717FCHH| =75t Z=Q ZHodbd
2023 ._E =) ||_ H I =) I'._ T TOOoOo LE = = = = GCLabs (20231) GC Labs (2024¥) = = = = KDCA (2023) KDCA (20241) e
x50 300 i
3 _ A m
= =1 0 @ 40 AN~ 240 07
1. B3l ZiA 254 Big) 5% LXK
== g 12
e UAeIZAEIO]§ 2024 SEDNI-6R0] ABE UK FNPCR YU 2 1465822 Tt 8712 38 o R ﬁ/ w fo
- - - <z 10 —=160 &
of 488t S7tet A= LEFRSLICL ZA S8 = 48 S2(5F)FH S7I0101 62(227)7H S245M S7ioh= dds 8 o"\‘d"—--zw B e L e Y LA ek X b
EO'J_'_OIAL-“:" 8 12345678910 111213141516 1718 1920 2122232425%627[()282930 31323334 3536 37 38 3940 4142 43 44 45 46 47 48 4950 51 52 ple
] . Fweel =
GC=AIXIo| 2T A] A|3H5H BHQIGH ZIAF QbMA} A= R BB |R(KDCA)Q| BHQUS] SHX}F QI O|ALBER} AlDXFRO| OF 27% A% Fig. 3. 2024\A A517| = GC=ARI| FRHCE AT HIEH 83 AT HAF QHaIXF (20241 1~27%)
L i =1 oy= —~ N X KDCA Xta: 2 EEE(¥ S |7H): HOME > ZEHEEH > HMa-ZA 24 Y > FQEH(7|7H) (kdca.gokn) (24.8.13Y 7|F)
O[S0, E YMR = HHRE || MOXtZot FAR HC 2 57 PBPMELIEF.
= = = = GCLabs (2023) GCLabs (20244) = = = = KDCA (2023) KDCA (2024) YL AT HIEF 8B Aol BAL FEA = 5N 251822 VhY BA HIESE 0~4M), 10~144 =28 i
D) B B B B hl
o0 528, 33BOIRIELICE 0~14) 20| TIH|S) 946%S ARSI
T , i
EKO 500 / 2,000 0_;
0 400 1600 4z 6% 14162
= / a5 W 2023 1~62 W 2024 162
A0 300 1200 gi 300
H // B 251
% 200 8o £ 240
%m 100 / 400 %_-ﬂ Eg 180
8 l—/ _ = = _____ 0 Rl <|‘
d ¢ 1 r2 ‘ 3 ‘ ;r 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 ‘10‘ 11?3%;15‘ 16T17‘18r19720‘ 21T22‘ 2332 25‘26727‘285‘_;30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 g:; <g 120
2 2
Z(week) Y 22 33
0l 0 3 ol 02 0o 21 35 10 02 12 04 03
0~4M| 5~9M| 10~14M| 15~19M| 20~24AM| 25~29M| 30~394| 40~49M| 50~59A| 60~69A| 70M| oAk ojak
Fig. 1. 2024\ A7 | 228 GCs ARFO| 2T BIUsHT ZAF QAL 4820241 1~27)
% KDCA RHR: LG TLEREA (7 I214) HOME > ZLEEA > HA2A A > FREH([2HE) (kdeagokn) (24.813Y 71) Fig. 4. 2024\ A1 | Q129 GO AXIQ|RAYEF AT HIEH B HMTR ZAL SARHEE(2024 1~62)
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3. ERZH HiO|2{A AL Y i

GC=ARIC 2RO 20241 B [(1~6Z)0f| AlREH BT BIO[R{A HAKHEV IgM R HEV RT-PCR)2| F&AL 4=

13980 2 XM =7|7+ 88H CHH| 1.6HY S76tR&LICH

rr

JETR— AL - = =
GCE YA Z IO AlRSH ERZHY HIO[2A HAM QFMXt == HHPE[FO| BiAt B o|Atetx} MKtz | oF 43%
AR =u AL ni=1Px Shxl o 5 oAEE Hs =IL=LOJA
FEOIACH, FE AP} = BEREF| 2fAF I AKXzt RASE e = FIISIIELICE
= = = = GC Labs (2023\) GC Labs (2024) = = = = KDCA (2023) KDCA (2024')
B 20 30
¢ g;
= &
L u H
A /
= 2
ET 2 A A A /\ AN A 8 5;\%
\ - i
i BN NN [ 2
S gl A\ /AN /M \\ /‘\ /\/KX 2>, VA R WV P2 (-~
f N \v I‘\‘/I’ \ N ,’ r~7 “ \/ IV/V 1 ‘\,I \ \A.V N ,' Y\-V vy ’ Z
3o I\ \Y N, . \ <~ oo NN %
?63 4 />\A *7 \\ /I /A\\ (VA ‘o A i \\ // \\ — = ‘\ "~ - 6
w 7 / I \ / ’ \ 1 NS /
A K/\* VIV \\,/\ f v/ A \\‘/ v v N :ﬁ
~ =
Q
(G

T T T T T T T T T T T7
1234567 8910112131415

Z=(week)

r T T T T T T 1T T T T T 1T T 1T T T T T 1T T 17 T T T T T T T T T T T 1T 171
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202411 3147|(7~128)) S7} OifA Zriaseln] ZIA 2 38t e BHEERA B B4 B0 osaoasd o)
e - 2023 1~68 202414 1~64
=O 7tojHio| SHt L= AIXtO C AIN|BF ZAAFO| O} HEAY OFAFS HO Std ~D)0ll= ot = YA
2|0 YIFut ZIEII2AHC| LRt 27t BIFet A= O A EILICE ZEI2[0f B IR AL 2024\ AHE7|(1~6
= PSS 4,403 3,369 6,608 5226
2) A 2 BBHe Creat ZaLch ! ' : | |
AshA (Mycobacterium tuberculosis complex) 1,310 763 1,697 922
- 2= E-CHAFEXI H}O|2{ A (Varicella-zoster virus, 879 850 900 852
1 Ial__!_EI_Elol_ QU= SE-CHY R EES )
£ Ho[2{A(Measles morbillivirus) 2 2 6 g
L AtH ~(2 L AIXIO C AlA|SF OH 2|= ZHAAO| OFMX| A= 4704 of gk o| &4t
2024 47 |(1~68) GCsMRIIZIHEIOM HA[SH Z2f2[0F pIF HALS| FdRt == 47HOX|2E HEt2|0te| SAZ (7} HIZA0 R (Shigella dysenteriae, S. flexneri, S. boydi; S. sonnei) 0 0 0 0
) = o [E = Alx}O O| 047} HAL kM &5t ERSL= AT =715
SEJOHA-I 1OEJ A|'O|E|'|_ Elﬂl' 2023|j GC—| :,Il‘-lEIHl:‘_l'__l |_7J EIA|' O’:él on_iol-E EIF_:‘ 20243 °|'|_|-7|o“ 1 _I_7|' o7|'cé Zd Aga-?::l! HfO|E1¢(Hepat0virus A) 67 65 77 71
o N
S = OB el s (Bordetella pertussis) 3 3 1,476 1,465
25 QMoo HEo|2{A(Mumps orthorubulavirus) 33 33 32 32
[e=F=F|=Cl=ly O|= ZHAIO| OFM K| A= ~ 0jo X} ototo S0 ~, ~ ESey=Nwi>i _
I_:‘OE EEl‘ElOl’ |_'I3 DA|'—| o Oxl- T 20 24k”7|- 120—§ 7|-O LS AA—D:I El-:l—g 40 44)‘“, 35 39k” |_—§ b B | %Jﬂ Hl'ola‘lﬁ(RUbiVil’US rubellae) 116 80 138 95
04 g040|odss
838, 4Z0IUSLICE 201 (Neisseria meningitidis) 3 2 2 2
023 — 20244 20230 168 W 20244 1-6% b8l R HZAIZ 2N} R (Haemophilus influenzae type b) 0 0 0 0
15 5
o /.\ /\\ WL 2 (Streptococcus pneurnoniae) 12 12 20 19
® A A A - . .
Fo AT HIEF 2844 o427 (Group A B-hemolytic Streptococci) 10 10 370 355
WNSALVIVA : 1P Ap-hem
?s MV/\V/ V \ E347He Ht0[2{A(Paslahepevirus balayani) 94 88 146 139
0 1° ‘ 2¢ ‘ 38 ‘ 48 ‘ 58 ‘ 62 74 8y ‘ og ‘ 0¥ ‘ ng o ong O~4K|  5~9K| 10~14A] 15~19K] 20~24K] 25~29K] 30~34H] 35~30M] 40~44K| 45~49H| 50~544] 55504 60~64K] 65-69K 704 014 DI B%‘j—l-o':'q Hf0|E1ﬁ(Hepatitis B ViI’US) 56 55 61 58
CE7tH HHO|2{A(Hepacivirus hominis) 1,585 1,216 1,380 950
Fig. 9. 20244 AEty| T GCsAXIQZ AT SUat2|of YIE A LMXF 4= Fig. 10. 2024 At | o238 GCsARIQIZ AT YUtz |0 25 HAF FMRL 4 2at2|0t L= (Plasmodium spp) 86 67 60 47
(20243 1~27%F) (20244 1~6%)) -
LE2|0F RIE (Plasmodium vivax) 43 43 28 27
2. XXX 2 A |2 atz|ot S (Plasmodium falciparum) 15 12 5 5
[=]3 2 = H
HEIHRARE| 2P 2024 AR |(1-68) HAL QPR A7} FE ST Cil| BIBIICLL BEIIRAISO| F2 108 efofelof 28(Plasmodium oval) ) ) 0 0
- = _ oH STEGIPG
Ol 12201 BsH= F} 2023 GO AR ZATI| @I7F ZA QFA 51812 BB 20041 3217 |0 B2 ARt SefROrES O % 10 27 "
7t E71e A2 = Off&EL|CE, BN 2| x| 22t (Legionella species) 4 4 8 8
. H|E2|Q TH&Z(Vibrio vulnificus) 1 1 0 0
35
20244 AE7|(1~68) HPE ZZII2A|IT HAF FEXt == 70M| O|L0lM 93H 2 71E U, mEIIRAHS| 5 X7 VDA Z(Orientia tsutsugamushi) 134 110 207 180
= - N QA Bl E AT|2} i3 =
SulChafel 500 0[AS] ARt = 143B 2R Fn| QhIxt 4 18022 O 79%E AIXIBIALICE BHe BEATR Lepospra niencan S ° ° ° °
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» —2om4  —— 2044 - H2023E 68 M 2024 168 . SHEHI0]2{A(Hantaan/Seoul orthohantavirus) 0 0 14 n
|
200 N . | &7 H0|2{A(Dengue virus) 5 5 n n
& 2 60 r
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%E?:Iol-_ E[]l- X2k
(ICP-MS)2| S47} 28

LS H| S 2 M HIE{(ESAC) T22| 0|8

SezAstEatxRot Az M (inductively coupled plasma mass spectrometry, ICP-MS)2 AX| A|Z0|A pg/L EE= ng/L
+E0| O[HAE EHot= O 88 2M7ISQILICE 0] 7|22 I HEfE ZLIEE 5P| 2l Z&ct= T
QRE, Azt F2|, de|sF, ofd)et =M Ja2 "Wotst| fldl E-ot= flA0l: HIA, 7IESF, £&, H) 2 245t=

T2 MEELCE

H M LOD: <1ngl’ He
[ LOD: 1~100 ng I

Bl RS0
K CaSe TV O MmFo Co Ni CuZn Ga Ge As Se Br
Rb S Y Zr No Mo - Ru Rh Pd Ag Cd In Sn Sb T |
©s Ba[[ W Ta W Re Os I Pt oAuHg TP B

Ac Rf Db Sg Bh Hs Mt Ds Gr Cnh Nh FI Mc Lv Ts Og

IIII e o [l o ] e[ o v ]

Pa Np.Am Cm Bk 'Cf Es Fm Md No Lr

Ref) Nat Rev Methods Primers. 2023;3:1-18.

Fig. 1. =7 |2X(periodic table)2t ICP-MSO| A 2t 2IAE ZHAE5H|(limit of detection, LOD)

ICP-MS 7|&< 00| 30 O|AtC| YAIE 7IK|D QUX|TE A LAl E%IEIO1 e ﬂJé!% 2 =l
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UL AN A= 04745 Of] 7 A

=
rlo
=
0 El
(Tt
B
Dy

<.
I
L

Alo] QXIS 4227 |(atomic absorptlon spectrometr AAS) ZAMES AMSst oL,
O|F AASE HE SF B0|| StLt FE= Apo| AT ZFE 4= JUSLCE ICP-MSe CHE A SA|2A0f| H{5to] B2 24
Azt ZHEESE A2 EH[EHE ERIZ 7IX|D QI0jA 71 AASO| HIsH 2Sst AAL ME|s2S H0|0, 20| 7|= ZARS

W= | CHAISHD ASLICE
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ICP-MS 7|&(technology of ICP-MS)

ICP-MS 7|7|= A& T A|AH, RSEZEEEIX0, QIEI0[A, 0|23, 27| 2 AE7(9| {4 K| 712 714

QAE O|R0IFLICHFig. 2). HH| AlZ= HA AR T AAHI0|AM 225(0] O|MISt O0{Z2ES dMsti, 0|F of=22

E2t=0t2 MEELCE 120 E2tX0t= A|RE HAtStstal 0l2stst, 0 0|252 QHI|0|A IS Saf FE(0]

Ol2&stAkEtn EE'-I: 0| HHY| dI=2 SOZLICEL 0|2&eA= o|2eS AFE=3XHquadrupole) EZFEA7|2
0

LSAF|N REglLich 2EEAY|= 0l2S 28 o H5H|(m/2)0 tet 2[5t 0] 0|2 %8 =70l SFELIC

Sample introduction system ICP ion source Mass spectrometer

Ar auxiliary gas Ar plasma gas

Interface Electrostatic lenses Detector

Spray chamber
pray Load coil

Nebulizer
o0

Nebulizer gas;

Drainfwaste  Plasma torch

Sample
(90~99%)

Plasma Rotary vane pump Turbopump Computer
(fore vacuum) (high vacuum) |

Ref) Nat Rev Methods Primers. 2023;3:1-18.

Fig. 2. ICP-MSQ| 71

1. A|J&ZFH|(sample preparation)

ICP-MSE ®let Alz ZH|= dtiXez ZITHetLt 425 Ags 28 &4 Hof s|MsiALE 22 7iehM ZatigiLIct
LRI SIMH|Z = L0 2, B = 2Lz it

MHZ AHE

[ M =
[ 4 QIRIBE U YA 2451 SOME ZORYHOE o] B MY T AR|Y Sl

ﬂ
molI

2. A|& £ 2l(sample induction)

ICP-MSO1|A M| A== —Er—‘?—7 |(nebulizer)of| 2[al X O|{=ZSHEILICE CHfet 2R71S 018 7Hs5HH, 34, =3t
A EfZ0Hat A SO| JELICE 22710 2fal 0012E3tE 2, AlEs AZE (0] MHZ SOZLICEL AZ20] M=
ZE2700] ol MME C 2 00l=E Hes MetiXo = AL o1 HIo|| ol ddE 2F HAS FUSIRILICE

3. 0|23k(ionization)

ICP-MSO| M= 0|23}E ¢lsl fEZgtE2t=0kinductively coupled plasma, ICP)E O|2¢L|Ct REZAstE2tX0t= HAP|
FU= Of2& 7IAE Rk 71EsH0] 2HE7| WE0 ‘RZe(inductively coupled)'0|2t= BEO0[ E/UELICE OF A
DFS01Zl SEtA0t= ¢I5M0|1, FLHQ S52 Sdoff T7| F=dS 27 s7[o Z&¢t 0|21t HXt s=E BHELCH
E2x0ts EXED B M 02| AAtoM FHELICE Of2x 7tATE 0| 2tE SHtsh=d|, 718 oFEF 22 V|2t
2|0, A= O|0{2EE E2IX0I2 TEHSt= g2 LD FUVIE SHECE et 0l2x2 7TASE2 BEX 7IA2(D
2|0, ECt=01E YHiLICh 71 B2 E Holl= EXVF == A2 WX[sh= dZE g 23 AT SE

[0 o
_o'h

ELICt E2t20h= iR U20[2tM, Alz 0|0j2Z0| Z2t20teE YESH =[H 45X

7 |d|&Hvaporization), & X}&Hatomization), 0|2&Hionization) 2P S 7Hx|0 Z2F2AM0| 7=t 0|

Hu
Mo mm rr
Oo|;0_c|>_

Ol st (desolvation),
= H3kopA| ELICE
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QIEH0|A= E2IX0LE REEMY| TS Mot 22loh= & 42| % LIA(E: #3) 222 TYELITt Z2k=0tet

HEste X A 22 HE 2(sample cone)0[2f B211, & #il= A7|0] Z(skimmer cone)0|2t22 £FLICE 0|2,

Xt SN EE 2R ME 2 29 A2 FYEE ~ mm)2 Sail Z2ER0t0l|M QIEH|0|A oz FEELICE 02
I_

ool et oj2elE EEEAMY|ZE Riol, HAt & V(Ef %’S SIXHO]: H|O|25tHEl DHERIA ME)7F HAE7(o =F
CH Z5H|(m/2)0l| w2t 22|EL|CE ICP-MSOH| AL E
2 AtE=3XHquadrupole) ZREA17|4L|CE

5. Zd&(detection)

ICP-MSO{| A 7}HaE UEIN O 2 A &= HET = TSR electron multiplier, EM)RILICE YXSHS & 2AICHAN 0[20|

=2 STUY2E RAEE d=719l A #nf THo|k==(dynode)of| £ '°'|—|Ek 0[20] d=7|0f S=5tH ZHOM 02
"*IPP UYEL|D, O HAIS2 LHA| Ch3 CHO|=E0i| 56 O H2 HAE LERLICL 2% 2E2| 0] 20| Al&E|o

= HHAAOI=(cascade)7t MAEIT 2T SHE 4 U2 OHF 2 METHNELICE

Mzt " (quantification)

1. 2|5 H2k(external calibration)

O ICP-MSQ| HE7|0f| £E35tE 0|2 = XY FI2E' (CPS) T2 SHE|E=0|, 0] H0IEHE sk 3o 2 Hgsh|
Qlsl LeARl o YAZ HI5H= WA HZE(calibration standard)2 AF23H0 ZIZFTM(calibration curve)S ZFAISHLICE
0| HHHS Q)= (external calibration)0|2t1 EEL|CH

2. L8 EF3H(internal standardization)

LWREEEEES ABsIH 7|7| 2sx0l| M2 24459 H450|'—f ME EY OIERIA S0t BHE 4 QLT S5t
Lo| WEEEEES 2t E(sample), EEA|Z(standards) 2 ZA|Z(blank)oll F7tst] Aut= A0 LIREE 4S9
HIZS AFESI0] ALFRILICE O|& &Rl LIEHER BASH ARG S21 U stotd EME 7IXID 2 2ME0 QAISH A
O ZFpiLCE M2t EME-LIREE HIE2 ME HHEZIA = 77| &5 29| HE(drift) 2= Ftshof BiL|Ch LIS
HESU2 53 ME FHof A8ElE slMFol SHEXIT(LLHO2 50~100 pg/l S5), #E = AIL™e| T-IAS
Soll F7HE = USLICE LIREE S AF8shs W 42 58 Zate| Metr= LWREES| Mo w2 2™ L Ct

External calibration + internal
standardization 5,

4"
E B ﬁ ﬁ ﬁ 7777777 3;7‘{1
Vel
Internal standard 1,7 i

Concentration

Signal/IS

Ref) Nat Rev Methods Primers. 2023,3:1-18.

Fig. 3. 2| AZH(external calibration)t LI EZ=SHinternal standardization). Q[ ZAZFHD} LIEHE SIS S ME510{ S tha 2l49| ks ko= o
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ICP-MS2| &&(merit of ICP-MS)

ICP-MSE= Ig—.ﬁ'i-' OfL[2} et HL|EE, X|Fetel 24, 3£ 713, Mef 242 Z&dh= CHfst LY 20foM M=
o

E
El= HadAEe =M ChEe 2 SEE NISELILE

a
T
=
wn
rr
HT
omm
o

1~00 ng/L s=2| BAE HEE 4 A0{ iR LHELICHFig. 4. =2 2 Zdis2z 2lsl fAfR
=

[ulln
o =o HSF A L L o o =
agtlo] AASS 728 4 U 5242 &2 S0l

———— Flame AA
I |CPEmission - Radial
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Hydride Gen. AA I ——

GFAA N——

ICP-MS —

1 1 1 1 1 1
T T T T T T
100 10 0 0.1 0.01 0.001

Detection limit ranges (ug/L)
Ref) Clin Biochem Rev. 2019 Aug,40(3):115-33.

Fig. 4. CtFst 2AXH2 2 At (atomic spectroscopic methods)S2| & §H|

trd dll(single run)oflA] 0421 PAE E4E 4= U= 5 HE0|| ICP-MS= =2 X2[2FS X510 AL T2
ANZ2E 22X 2 X2|g 4= A LICHFig. 5).

Plasmatorch lonized sample
Ti v|cr Fe = [ Measured value
7 E 504 [ Certified value
g 5
Multi-element el ! < 2
analysis — 0.';; ° ' & —_— E %
2 ot
£ c
o
&)
; 0-
Sample Load coil Mass Mass-to-charge ratio Al Y Mn  Co
spectrometer
Ref) Nat Rev Methods Primers. 2023;3:1-18.
Fig. 5. ICP-MSQ| CHE@AEA T|s
ols) & o
3. 2ot 214 Hel
F7|SEL| 72| BE FAE AR 4 0], YMTIC0| R85 DRIL SHEWE NBE 4 JSLICKFe 1.
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ZHMsiAk(interference)

M HTHZ 02
ICP-MS2| 7Hd

o
SUsH m/z IS 71 0 LS U, IS Y 7HYS AR ERA X 7]

oA
M
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I
4
ol
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0
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NI
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25t 7Hdoll= Ul 7K |f¥ES
(isobaric interference)2 & 72| =

(double charged interference) of2 22| X
CHRIXt M (polyatomic interference)2 112

0/20| Marespy|z &5/ Soto| e B30f ofsf s 4
Tapo| AMER SHOIM LUSHS ZHIYILICL STerY 2t BOIZILE AR SIs AIR HA2), TERIA R,
Solpia Mel, B WHA| 717 8 Zmsl DEHs ICP-MS AL, BE U HUIA vz, BEmEE A 22
YHES D2 B 4 UBLICH

HIEZalA 7HMI2 DHERIA Shet 7|7| ER|ZER 37| Ltz o JUELICEL IERA Sih= AR OHERIAS| E4O|Lt
74 Q42 25 EME sVt erdEIAL O S5 ANEl= XS ERILICE 028 k= 7179 Aol 2= 7 24
oM EHlist= Chefet 7SSl SET 220 LSLICE Bl2 &t ZHMdS 20|12 MAHsl| flgt He==
3|, IERIA-EAE F2| SO| AFLICE ot LHRHFS], HEFVIY, SPIRA SMEHN 22 2 Yol ==20| 2
QAL |}

olAtZ AH(clinical application)

GCsAIRtelZAEHS U 2] FRO2CH)S] HEh ICP-MS KIS HESIT o, Sot, At @9t Sof Cherst 2|
2RE| S F34T 0 YYRILC| SES A USLICL HEXNOR BE 534 3 z

LS OIS HIA(A9), HH(PD), $2(Hg), FI=B(Cd), LR0I(A), T2, ZLE(Co), LIZN) S 34 5
=EHTE SHOI5kD, BZHMN), T2I(Cu), 011(zN), el (Se), S2/S0EMo) SO 0 Y40l B] MeEhS

Lo RE S54 A OUE 405 BAFE HlnH &eA AR E - A= 22 AXIE ol8sHM dAlsH=H, HI=20ta(Ge),
72|(Cu), LIEEE(Na), E(Pb), LIZNI), FHIE(RD), 2I&(L), 0faHIEMg), YZHMn), Z2|2HEMo), BiLIE(V), HHE(Ba),
HZ(PY), HIZEBe), S2(B), HIZ(As), BIARA(BI), 22f5(Se), +2(Hg), 2EES(SN), 0F2A(Zn), 2E|=(Sb), LF0[=(Al),
LQRE(), feta), 2(Ag), 2P), FM(Sn), X2 =(2), E(Fe), 7IEE(C), ZEK), Z&(Ca), ZEE(Co), IE(C),
rE(T), E28I(W), E&(Th), EIEHS(TI), #(S) S 40382| Ao Ciet S35 ==

HEHOl| 2FQISh 4~ QUA| SHFLICE.

= HE 9 OREYL| MA MES

ro
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Clinical Microbiology 20234 HUHHAZIAL L |22

202341 HUHIYAAL Y |2 AHY 65 S

1. HRHHEZA S Table 2. oo} i o148 % OUE(H
SZIAlE Bl Lio| DIYES HiRfslo] B0 e OIS Solsts ZMR RESOILL IRES A28 29 50| 2034 | v | o4 | 38 | 48 |58 |68 |78 | sy | oW (w08 vy | wa | wa
O|AlE|= SERIOY|A| ZIAKO|O] ZAFAOIA H|Z25H= Alast Zab= x| 20| 2 QsFS 0|x|A| EL|CH 22l0|A s 2/ Slol UME%) 99 | 108 | 101 85 920 91 102 | 109 | 109 | 109 92 99 9.9
HIQFZAALC| UMES HDILIEZI5ID SHoHHIC QIS S 51015101 SHR|Z| HEHO| BRXIOIX| ZIAI5HT Q&LICHTable 2). QAUE%) | 40 37 36 34 42 51 52 56 4.8 39 36 30 42
RAEL Baciflus spp., Corynebacterium spp., Cutibacterium acnes, coagulase-negative staphylococci?| £2|=! S
HiF~E TIA| LAEIAAA T2 LIS0| HHEZE SHitSH S USHH 3%E 'HOT HAMR|F|=A/0) Cist HER WS "
- _ 12
So| X3Pt BRSOR OUBS 3% DBIoR RAIIS HEsn USLICL D20 HEES BAY 4+ S Yra V- B ;
= = = === = = =. == = == i 9.0 o1 e
SE0H o| M3 MF[SH=XIE Y7 |MO 2 2Qlsky| 9{5t0{ M ZIAE Al-fotH, dole] A2 15| xZFZ2 20 mL 8 5 W s
0|&35t0 7|4 2 7| Bio]| L0 23S Qs et £[ASH5.0 mL Oy xSV |E HESt ASLICH 6 - 5 5.6 = B 22E%)
4.0 4.2 .
(Table 3). 4 27 — 3.0
2
- 0
GCsAXIC|Z | 20231 SHMHIUZALO|M 22|E T 22| #F 2|AE(Table 1)2F SHAMUUAAL E74| XIRE X& 2 22l 32 49 52l 62 72 82 02 10 n g
steL| Tl=0f| =20| & == U7|E BIELICE
Table 3. SdHZF ZHA|
S{oHa 54‘94‘94‘94‘9—1‘9—1‘9—1‘%‘31‘su‘su‘su‘m;x
A Wt 5.0 50 50 52 53 52 52 52 53 5.4 51 52 5.2
No. Organisms No.of isolates % No. Organisms No.of isolates % —
som. ®7 66 66 67 | 67 | 67 66 | 66 | 67 | 66 67 | 65 | 66 | 66
1 Escherichia coli 3,764 27.5 15 Micrococcus luteus 130 1.0 ol % 541 54,5 53.6 570 63.0 60.9 58.6 58.3 60.3 61.5 56.5 59.0 58.1
2 Staphylococcus epidermidis 1,436 105 | 17 | Acinetobacter baumannii complex 129 0.9 somL | 82 31 32 31 31 31 30 31 31 32 32 32 31 31
ojat % 459 45,5 46.4 43.0 370 391 4.4 4.7 397 385 435 410 41.9
3 Klebsiella pneumoniae 1,068 7.8 | 18 | Bacillus cereus 108 0.8
4 | Staphylococcus hominis 994 73 | 19 | Streptococcus agalactiae 105 0.8 2 g foHEH(mL)
8.0
5 Staphylococcus aureus 661 4.8 | 20 | Bacillus species 104 0.8 7.0 . . ® ® ° . . ® . ° . .
6.0
6 | Staphylococcus capitis 532 39 | 21 | Candida parapsilosis 96 0.7 5.0 ° ° ° ® e g s . e —* ® —e
4.0
7 | Staphylococcus caprae 289 21 | 22 | Cutibacterium acnes 95 07 30 * ° ® ° ® ® . . ® e e ®
2.0
8 Enterococcus faecium 262 1.9 23 | Serratia marcescens 81 0.6 (1)8
. iy . 0 1 2 3 4 5 6 7 8 9 10 n 12
9 Staphylococcus haemolyticus 261 1.9 | 24 | Clostridium perfringens 78 0.6 Hi B2 50 mL 0jat . 5.0 mL o[At
10 | Proteus mirabilis 206 15 25 | Enterobacter cloacae complex 74 0.5
1 | Corynebacterium striatum 189 14 | 26 | Bacteroides fragilis 74 0.5 2 SoHZF B (%) M 50mLO[A W 50mLOjgt
100%
12 Pseudomonas aeruginosa 187 1.4 27 Corynebacterium species 67 05
80%
53.6
13 | Enterococcus faecalis 168 12 | 28 | Achromobacter xylosoxidans 58 0.4 60% o8 63.0 SBE Bes o6 =30
(]
14 | Candida albicans 139 1.0 | 29 | Candida glabrata 57 0.4 40%
15 | Staphylococcus pettenkoferi 130 1.0 | 30 | Staphylococcus simulans 50 0.4 20% s =0 37.0 S &7 == 4@
0%
Total (inclusive the other organisms) 13,681 100.0 k= 3¢ 48 54 74 8d 0d ng 2g
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2. | B 65 2 $8

o|z2tHZt(healthcare-associated infection, HAIO|2F Ql2lt8at OfL|Z} QZfRIZE E &5t o|Z7|2 LHoM 2|&
5 o = [ == -
Aot HHE ZHS Lo, Ol HY 22X S 2HH SAKKEL| LK ZetgtL|cl o|zZdyol| chist ZA|t
= = = A= oo = = = = =L = o = L
SO ofle, 22| cHa Al 3 AMESH S-S Sofl SXE 2[5k MUt XEE 2[610{ GCsHA | =X EoA = &Y
ol ojztdatz| X|2lof| w2t o2 AHAARS DLIEISI JUSLICE oZ2HZLPY TITh 7|E2 Table 52
#Zon] 20234 o2ty 65 F2| SiEh2 Table 62F Z&LICH
Table 4. HEYY 22U 52
a2 | Mgz | R22 2 | R32 s Rl4g s
A2 = XHEO|
=7{Lt & HEH%qu BTN "._*TLW; tsME nefsto] 2 = s AL %;MI%* 2T U0] 28 0f=2 A1 oJ310] EE
EM I:H-)g{ e o8l E)\| )d_Tl_ osH A| 24)\|7|- 0||_H()“ tl_T'_ HiAH cC= O5H A| 24A|7|~ 0||_|-| _ — _
= o = (e s s ] Ts il =2 [y = o 7FA| S-I'EO|M|9LBI-7|'01H1(23ZE)
SYHZ L2 =2 £E2 A7t st AAHQ21B) A 1510{0f ot= ZHH(28F EriEeTlEEE EEeTe
Zz |7t 2est 24175
1. o S2ttol2{ A 1. 23 1. RS 1. QIZ IR}
2,00 2.5 2. BY7A 23155
3. 2t 3829 3 YEE 3 HES
4. A2|0|tBNEES 4. 22t 4. Cy7H 4,25
5. o2 P tEEg 5 HE|IFEA 5. Z2t2(of 5.t8%53
6. 2|ZEN2|Y 6. IiZIE|FA 6. 2x|edets 6. HE55
7.5 7. MiZ0|& 7. HE2|QUES 78853
8. HAE 8. AEYMIIHALUYS 8. YTIE|FEA 8. +&7Y
9. EfY 9. AHZIA 9. gzid 9. ¢
10 BE2|5=45 10, 23} 10, BREIFDAIS 10. Zaf0icjot 4ES
11. OfEH] 11. QEMO|5HMA 1. HEALZIS 1. M5tz
12 AEzAHES D 12. 2% [PREETIES 12, M7 |tz
13. 55243 87|5F(SARS) 132212 13. 35 3. H72EE
14 BESE7|SSR(MERS) 14, 2827 Zol= 14 AESREHY 14, BEROLO|ALHAEIRIR(VRE)
. 15. S2QUEFAUX QIHILES 15. bHa| D LR AQIZER AR} 15. FHGHAZLS(AIDS) #4¥gs
o 16. MEBQAER AR} 16. HE@7 2483 16. A20|XHE-0OFZH(CID) L 15. HE|&2ILH S bR
17. C|=E|2|of 17. §hdIE HEIZ20|XHE-0FZH(vCID) (MRSA) 25
18.4&Y 7.8 16. CHLl e = (MRPA) Z4ES
19. BFAOLO| ALY S = bt 18. &7 17. CERILHA O A || E B E{HFROM | 2
(VRSA) 2= 19, 7 (MRAB) ZHiZ
20 FHALMBUMZS(CRE | 20, IAELILY 18, ZITUYS
Zeis 21219 19. 342871285
21 E8f71 22, ZIE7|ofhel 20. HARY7 |YELS
23, SH|x] 21 QlEf|2Hlo[AAURS
24, X|@2LI0FY 22 NEQESHI02A ZYS
25 ETULSEALAULTIA(SFTS) | 23 Z2ULH0[RIALYES19
26 77 fHjo0[IA Zeim
27. A=A
28. 1S
FINEL HazAl HaZAl HazA| EEZA
inl = 24412t O]} 24A[2¢ 0L 7% ol
[Zin] ZA| 24412t O]} 24AIZ¢OlLf 7% o|u

Ref) ZE1EI2[E. 2024 & 21 S ZIEFA17]
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Table 5. S| Z A 65 TILH 7|E
= a4 ZIThS 2fst AAP|ZEERITIED
OIAFHARIONIA] E2|5F BHHZ Ok = HETOI0|AI=EC LHAL BESOLO|AILHAISHAE T = OF.
HER0H0|AILHAIBHH T £ Ok (VRSA) ZH= o D:ﬂoﬂ L;;lt’: SME AR F U0 NS S ELAY, B0 ML A 3
H23 7|0 Refote 7
=
7 I AL S E UM Z S S(CRE) Z4ES JUGROIM 225 HUMZ SRS S 76 A L By 1Z0] felshs 7
JUGROIM 225 YT T BRI Y YT WYY |20 fEsts 2
BIROLO[ AL LT (VRE) ZHYE - HE00| A SHYA L &l
- BE30H0| Y LY 50| RTIXHvanA £2 vanB) HE
LYGHOIM 225 MU T HE[MRIL Mo T |F0l| REleh= 7
OllE| M2ILHEZA 2 2R (MRSA) 2 S - AR s MEAE S| LY 2t
e - HE| M2l gz ot £0] RTXK(mecA) HE
=]
CHRILAS = = 2 (VIRPA) ZIIS AP B2lE ==z & Tl = s 27 |E0 Feloles 2
ehen =85S - 77, of0| = 22| TA0| =X, ZR2IEEH 371 AD Ao 25 Ly Eol
LYGROIM 225 O ELEHIROL 2 & CHH|LEOM W & BT E{H RO |2
CHRLHAJORA || ESIE{HFROIZ(MRAB) RS | EHY7|Z0)| 28t 7
- 7, of0| = 22| TA0| =2, ER2IEEH 371 HY Mo 2F Ly Sl

+ 28 HIVsdE 1sio]

o Ak MISHEHSE M3

=]
2l

= 78 Al 24412t O|LHof
SYEEIIX|S| Y 2ol F2 015

M7stn AHg
=) 7

Qe ZHd
EEZA| E50| Hsh 2y

Ref) HiEI2|E. BiEzIHY TEHA SEIAIE Al4E

s

Table 6. 2|=Z4¥Y 65 22| s1&
oZE 22| 5ig CHU e 22| 3ig
iy =2 CHIL = 22| Z2212(%)
Acinetobacter 737 MRAB 5389 731
Enterobacterales 163,697 CRE 41,033 251
Enterococcus 28910 VRE 12,741 441
Pseudomonas 14,875 MRPA 5020 337
MRSA 5108 529
Staphylococcus 9,657
VRSA / VISA - 0.0
MRAB
MRSA
VRE
MRPA
CRE
VRSA / VISA
0% 20% 40% 60% 80% 100%
B CHLE T 2218%) W d=d7 22l8(%)
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.+.0|'H| '.:'_l' (Ch ildhood O bESitY) AO0H[Ete] BX|ELS 2oiol7}Q?

A0FEAEAT|0f H|ZHO|] Qo™ MolH|Ate 2 0|0 4
o = = & = =
50% O|A+ ﬁ S5y 61% A1, Molo| gl ZE FHMEISHo| Q[810| &O0X|= 2X|7}
_ Si= Ol (LSt AOSS= 2|74 Q|At C2 = gl-e
AOH|ate| glole =ojol7}e? gélg_':“l'ﬂ - V.. & IXEB st Eot +HRSES, 24 0ld, =8 S TR
° e X 2R, 2 26 S 0f2f ARH TEHS 7P ot ofLf2t
A0H(PHe =2 HAXoZ M| X[2he] 20| Z7t5H= A7[Q1 14| OfF, 5~6XM|, AEE7|of TH=sh L2k Mo} AMAEts ‘9 \ @0 38% 1=, 22 XEZ M5t AR 91 S AMElM EXE
inl = - - - _ X|utzt - =
LAZ QI5HOf| K| AH|o| 2730| Zelx|HAM 0] B2ko| MK 2 ZXT|0] EASIH| ElL|CE ZFAI1ZH 04l LIEH| 7% | Sttel7 | giLct
Alst QTAMEIS S0 oJ5lf OXHE O 2 Eilist= 554 H|2H2 2F 1% 0|20 2 0FF =S| SiAgh|ct Ink=0h 0.5
R .D27/0 ] [o) AlO ] (o) Ab =
asHato} M St H|ZtE 150% O|Ae I_E H|ZtO} 78% O] &0 A ITIEO
E|2 X|E0| =1 Z2a|7 e AIE Mx|o| ZUIQt 2= HZ0| EEEi5Rl0]| W2t A0} H|BHO| $X{3| S7t5tD USLICH (HZHZ 150% 0|4 (61%), X|H7H38%), 1HLL(7%), S=H(0.3%) 52| &ES
CHSH|TFal5[0l A 20231 2HESH Xf20|| 2 20213 AOFYAEHS| H|ot QEES 58 = 11O 2 19.3%E X}X[5104 st 7HE 7EX|11 04, A0tH|Bh2 el HIZEt DRRE7EX|=
2012:0]| B3l ‘=oH= 2F 2.5HH, 0J0k= 2f 1.4H1Z 107 H0te} 0f0F B&= ST FM|2 LIERSLICE Fig. 2. A0} & H|Bto| AlZpA 0|2t 22 dolE =70 B 4~ UELICH
o akr H|2to 2 Qlst 2H|S0| Y=XISE Lot 1 CX{5H= Z40| RILCH SQotH|, A7 Aef, 150to| Bizd Hoo|
30 H|ZE 082S H|Rst 7153 S8 12{510] Y RQI0| QUCHD EHEtE|= DHH|E 2! HIZEAOH= Sl HALS Edf S Zlst
0259 4% _ _
25 o 01512 BE=A| &f0lsl 2OJo} BT
20 P —e— 040t
15
10 157 123 o ot [Ex]: Zlnte|d, CHEHAOFEAEADISHS|, CHEHH| R}
5 8.8
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 (&)
Fig. 1. A0 A A H|oF QEE(2012EH~20211)
(] Al ohl
2O |2k ZITE2 o2 SlLIR?
HAlRE HAbat= At ez ZAlRE HApet= A 2R
AQI2 H|TERICH A| AL 4=X|7} QIX[2F A0t MEHS 5t Qe S0(7| 20| ZH ME-I24HZ H| w50 B|2HS RICHSI
USLICE AOHH|A HIZHRICH 7 |F2 2 H|PHEQF MIZZFK|~Z 0|5t JSLICE c123 Glucose (S) 105 AST (SGOT)
Yz HAF
_ _ - C431 C106 ALT (SGPT
HIBHES MG o1RiE AR EEA|E(50ME94)S 0|83101 HABH=E], 20% O[A0[H BlEtO[2tD Hol5HH HbAlc (GPT)
20~30%E 4T H|gt 30~50%E SSk H|9t 50% O|AS & H|2H0|2tn 28 |Ct X|&22FK|Z=(body mass index, c19 Cholesterol, total c107 y-GT
= - = = 0|1 AAL
BM)= H|ZS 7|9 MIZOZ Lis ZIO 2, 85~9481E2|4-0|H H|D /372 95EHE Q|2 0|AN0|H H[DHO|2} EHo|Ct s s
= HES 712l MiE te A HHE2|4=0]3 H|2H 12| 4= O|AfO| 2 H|THO |2 EHL|C: c20 | HDL Cholesterol a0z | Albumin
DRSS HAt
H|Tte A ZZEX|2=(BMI) C121 LDL Cholesterol C103 Bilirubin, total
(M| R|E-AEE BEE) - - i
HIEHE == l(A = BEAD) = x100 HIRIER 2= AE ke R C12 | Triglyceride clo1 | Protein, total
o =2 NS,
* 7| AAPEEE 20249 109 012 7|E0|0, 2 HZE 4 QoL 2 YRS 24QISIAIY | BRELICHhttp://www.gclabs.co.kr).
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. A 7 I-"'l- S (o] X1 1
8% 5%, St 22 2 ofy Ssts
st W5 A 2RFCeE Y KHUPO 2024
010 x| ZAF E= B 7|2t Development of Analysis Method for Isomers of Per-and polyfluoroalkyl Substances (PFAS) using lon Mobility Mass
=| X|2 HA ZARIE R, S7I6H= Spectrometry
_ Jihyeon Hur, KwangseonLee, Nakabayashi Ryo, Jung Sun Han, Keun Young Kim, Jun Hyung Lee, Kyung-Cho Cho,
q
Hq W Zf 2= 2R o) Sung-Eun Cho, Sang Gon Lee
ADLM 2024
AL ZH|E A Elotdl =Ly Evaluation of LC-MS/MS Methodologies for 37 Per-and Poly-fluoroalkyl Substances (PFAS) in Serum
S H2k510], 24A|7H ZAMAl 201 Eﬁnﬁég&ghq Jihyeon Hur, Jung Sun Han, Geun Young Kim, Jun Hyung Lee, Sung-Eun Cho, Sang Gon Lee,
1 23] M| M, S5 BALAIAE S Solf HAI0| BHIE S-S0t A, Fatst AL 2t E H|Soto] £[Ae| Tz X[0|
O[2IX|T AUSLICH CHSHEITHAALE 2hE |2l 2024\ F7[sh=Tl3]
Tz
A1) elfo B HSCBILRIOIN FBO|, Felo] QMm-S Xl $ 1007HKE] 28517t KIERIAOBTt A2 THEf5HDY Jun Hyung Lee
Qe 72t S X|Ye| H72|= HT0|| O[HEX[St U= AEHA! M HECHStH @l FITEHAIR[S ) a7t UHE[RISLCE
_ . =
St 22l 815 0[HS S5 Q45 QlTatet 01212 J[Hio R St X|o) L Z|Afo| ZiH| ZA MHIAZ XZsH |2 o= Wi =
2 2dstof 7|0 4= JEE ZME CrebzlELIct Journal of Genetic Medicine, 2024;21:22-30. DOI: 10.5734/JGM.2024.211.22.
Mutation spectrum of NF7 gene in Korean unrelated patients with neurofibromatosis 1: Six novel pathogenic variants
Sung Hee Han, Eun Joo Kang, Mina Yang, Suekyeung Kim, Sang Gon Lee, Eun Hee Lee
gL gHo O |_|-l ." 0." lo.l (o - | I 3 lm J.lx-l AH |_* I .l o Journal of Gynecologic Oncology. 2025;36:¢7. DOI: 10.3802/jg0.2025.36.€7.
- -r' -
oo T IJ 7 ) L x T 0 oD x | = | n* |—E 7 —_ Prevalence of high-risk human papillomavirus genotypes among women in Uzbekistan, 2021-2023

Iroda Pulatovna Sharipova, Erkin Isakovich Musabaev, Shakhlo Sobirovna Sadirova, Dildora Tolibjonovna Suyarkulova,

Shavkat Ekrinovich Tashev, Shakhnoza Khayrullaevna Akhmedova, Nozimakhon Rakhmatullaxodjaevna Turabova, Saidkhon
Makhmudkhonovich Sharapov, Rano Ibrahimovna Kasimova, Ravshan Abdullaevich Rakhimov, Guljakhon Toyirovna Yuldashova,
Kyutaeg Lee, Gayoung Chun, Hyunwon Kim

Annals of Laboratory Medicine. 2024 Nov 1;44(6):611-613. DOI: 10.3343/alm.2024.0234.
Effect of Blood Collection Tubes on Vitamin D Immunoassay Results
Hyojin Chae, Sangyoon Lee, Ae-Ran Choi, Sung-Eun Cho, Eun-Jee Oh

Annals of Laboratory Medicine. 2024,;44(6):562-571. DOI: 10.3343/alm.2024.0111.

Laboratory Preparation for Digital Medicine in Healthcare 4.0: An Investigation Into the Awareness and Applications
of Big Data and Artificial Intelligence

Shinae Yu, Byung Ryul Jeon, Changseung Liu, Dokyun Kim, Hae-Il Park, Hyung Doo Park, Jeong Hwan Shin, Jun Hyung Lee, Qute Choi,
Sollip Kim, Yeo Min Yun, Eun-Jung Cho; Evidence-Based Laboratory Medicine Committee of the Korean Society for Laboratory Medicine

o]
HEEHOl| A RIR¢ Annals of Laboratory Medicine. 2024 Aug 23. DOI: 10.3343/alm.2024.0072.

C Development and Validation of a Novel Isotope Dilution-Ultraperformance Liquid Chromatography-Tandem Mass
Spectrometry Method for Serum C-Peptide

% . &

Zlcto| A Xng} Z2M M Vert|ca| cobas® connection modulesE =GRS LICE SHE

O 0|83tz 02| 015 ES 245 AKX Ol SM0f| X3t 37t 40| 7tssl BOF 28X T 0| 7t
S, A M S AARE Soll ZAIALARZKTATE VMO 2 CEst Q1N @FE LA ZM 42| AX| Sung-Eun Cho, Jungsun Han, Juyoung You, Jun Hyung Lee, Ahram Yi, Sang Gon Lee, Eun Hee Lee

AAL MHIAE HISRLICH, European Journal of Pharmaceutical Sciences. 2024 Nov 1,202:106878. DOI: 10.1016/j.ejps.2024.106878.

Genetic polymorphisms and their association with methotrexate polyglutamates during maintenance treatment in
Korean children and young adults with acute lymphoblastic leukemia

BAIEZ AN K| B749| = Y| O|HfX|sl | fls Z|MS CrstELICt Rihwa Choi, Min-Ji Kim, Hee Young Ju, Ji Won Lee, Soo-Youn Lee
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(2024 078 01 AlH)

oIz K 311 AY(AFP)
(GC Labs . =: WaT1)

T X|5151IM(CDX-2)
(GC Labs =: W912)

AT X515 M(NSE)
(GC Labs B =: WI13)
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Do T X551 (Myo-D1)
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(0N YMxmsER
Thyroid Stimulating Hormone

(02 YR S22 H3
ArHAZZEE
Thyrotropin Binding
Inhibiting Immunoglobulin
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Thyroid Stimulating Hormone
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M2024 - 1595
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D04 X x| 3154 M(Calcitonin)
(GC Labs 2=: W917)

- AR|: - 22+ otatEl block

- 22+ Unstained slide
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@ Tissue 2|2| A| 10% buffer 222l ZA| 0H
@ HE|FICHK|(HRE EH=X]) A2

T8 098 30U T4

VENTANA PD-L1 (SP263) assay
(GC Labs Z.E: N386)

- AA|: - IH2E block & H&E slide

- Unstained slide & H&E slide

Hph A2, X

- AP Immunohistochemical stain
= =

FOX|: EX|ZDK| &=
ol

[=}
- AAAeY: E-2/5Y
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@ Tissue 2|Z| A| 10% buffer 222l ZA| 0H
@ H2|TIEK|(H&E BHEX)) M8

- QJapiolol

AN 2| SEXHOf|A| X|Z2FA| nivolumab,
pembrolizumab?| X|& BSS 0l|Sot= ZALO|CE
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