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

Fig. 2. HRZIO 2 HIE|= AALSI=29| Zut 23 of| A2 ZetolM MX|QF DX|E HOols B
Abbreviations: TP, true positive; FP, false positive; TN, true negative; FN, false negative.

AXAAL| EEStEHE A2 0= AN HALS sICiEte SYst AXME ST fAS 20t BY = &3
Agd(traceability)2 7IX|2 2 ZAMHO| EESP A £|0] 2fsiy 247t FHE|= 40l= ZA1Ael TeXE SoM §8
UAX|(cutoff)E 0|8 =~ UBLICE Of YAIX| EESH 7420l M, Xt Sbxl X293 4Y, X|& £ 0| ZLEE S 0{H
71X S40f Wt ChAsHH EMe &~ JASLICE GCsHR| 2T S&ote ¥ ZEHs ZARC| FIX|= 3.5~
5.1 mmol/LE Z2X[0]] & H|A|stl A2M, O= slie ZEH0IAM CHIH H&k 712 dRlof|M 2HEE|= Zute| HEe|Z Tietz
Fundamentals of Clinical Chemistry, 5th edition0f| HMIA|E!l 2t AAMY L X2 HE5t0] A8st +X[LICEL ZEFEE
CHfeh QAN 2ol M S 7Hsot, o|E S0, Aot MYERHE 718l AR0= O =2 +XIE B 4 AUSLICH
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Heart Study 112+ & O[Ake| ZutE m5lsh 1200 & 0|AM| CH=2X Cf |2 DHYAIEIS! of|$ HEH2A ARZETE FA|
SI=d|, R AR 0{2HE (estimated glomerular filtration rate, eGFR) = 60 mL/min/m? 2| dt oI EICto| M=

HZElE > 5.0 mmol/Le| H|E2 3.8%XITt < 30 mL/min/m*2| 47|55 X5} CHARIO|A ZEHS >
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SRt F7HMRI TR E feh 2AEEE 2lliA E 55 mmoI/L J|ES HEY 4 USLICL ot ¥H REE0| SIS
HHEEZ0| HEA| 0[H0] Rli= A2 OFL: Ho= HET0| 00| UCEE ZEHE X7 LHE = 7| WE0H| ATEef
o Chfeh F=0ILt RIZIRYO 2 0|8k[= %%OH tist 284 S dJLdat e &elet 20| A=, ol
K| 2 EH ZEbg X7t 01Y0] Rl BR0ls UM TEEE! Foof| olgh 7Y nZEE S (pseudohyperkalemia)S
ofyeh A= #st AUSLICE
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Ref) Kidney International. 2024 Apr;105(45):S117-314.
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01. KDIGO 2024 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney International. 2024
Apr;105(4S):5117-314.

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. cns_rac_ww |8t5|. FICkziALel3 A6

08. GC= *'IPQIEXHF_F, GCEAXIRHAL K(Potassium) ZA| & Al R2lF.
https://www.gclabs.co.kr/BoardFiles/9c246aef-d706-4b20-954a-16a556c1c109.pdf

E] Zirats oty

A= ZA|(mL) AN/ 22 A sl
K (potassium) 2-EY
Serum 0.5 ISE =280 / D280006HZ
(GC Labs RZ: CT12) e OFZHAD et
7| AR 202411 102 012 710|0, 5 HFE 4 QloU] 2| FRE EHOISH |7 | HRILICHhttp://www.gclabs.co.kr).
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2272t M LiEH|w 2= Z(EDCS)

oky|27|Zgto|| M LiEH| m 22X (EDCs)

AHS 22020 B2 LEH|w2tEE endocrine disrupting chemicals, EDCs)2 A0 BIEE|= 2|01M SlEHEEZE
CIH| Lh= SO{efM Xl S =2 Me|2ES Welloto] R add, AH|Z0(|= M, High =& 3 4l s, Higk
S So prlst u S Ziziof AZkst oiak2 Dl 4 QlaLict

CH7|2Y, 7|sHstz Qlsh Metstdo| #Hsl Alo| Sif 2tHE L =7|HEt0| S7tete A4Eol|M 2| u2tEE |
20| YE7|d PE, OEL|L|FY, MY, A, L=V H|Y S Ll|=7|[Hetat AMOo| UCHe A7 ZE Sl

Li=H|n2t= 20| 22 =7 |Zato]| 0|x|= Fefoll thal 2ok It Lict

ZEH0|E/b]| A= A L&D} 20t O£ L|L|RY S 2t5le| oizty

7tx MX O{210]0j|A| OFEL|I|=A(atopic dermatitis) & 2SRt ZEMR||0|E(phthalate) & H|AD|= A (bisphenol A)
& 7to| BN E HWIHEASH 7 AIIE A EZIELICE

O{ZI0|T 3~7M| EHOI 18H2 tefe= UL B4t LX|Z AESI0] OIEL|LIREY S&b2 TAISIL 282 7|E 230¢
=0 @F[9:00~11:00 am]2t 2F[2:00~4:00 pm]di| = BM, = 460712| £&I=l 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)?| 52 FFSIAGLICEL ZX|AE 3F2Ms Sl S7 242 HAlet 21, tif =2
IEIR0|E CHAMMES| 52 @S HLT Q%0 O =11(P<0.0001), MEHHP, MnBP2} BPAGS| M7 0120] 71&t
=UELICHP<0.0000).

OIEL|I| R ZAlo| Hisie Zte L ZHst A L MnBP (adjusted odds ratio, aOR=2.85, 95% Cl: 1.12~7.26 per
1 pg/L of MnBP) 2! BPAG (@OR=1.79, 95% Cl: 0.91~3.52 per 1 pg/L BPAG) £=X|2| Z7t2t B0 /A0y, A|X} &
Ol M= Ho] A8 L MnBP2} BPAGZ} OIEL|I| R S411}F ol f2tdE 7Kl A= LIENRISLICHaOR=2.74, 95%
Cl: 1.21~6.20, for 1 ug/L BPAG).
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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.

o, mEtR0|E9 HIATS AL 0f2I0]9] OFELIL|RY] Z4) ofsfo| 93 @42 HAEIYSLICE
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st 27+ o177t Wt
Aol gHEcaly| otst 20102 Me| ZEto|E
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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 Li=EH|n = E(EDCs)

Al&2E L 282 2/5H01 human mast cell line®! LAD2 (laboratory of allergic diseases 2) cellS Bt & ZI7| CHE sk
(0.5 uM, 1 M, 50 uM, 100 pM)2| ZE0|EZ TA|ZE 4A|ZH SOt H2|6t CF2 M|Z MZEL1F ZAIE Cell counting kit-8
(Dojindo, Rockville, MD, USA)2 At23510] SX515LICE

TEHY0|E CHARAE, E3| DEHP (di2-ethylhexyl) phthalate)2| S&Zf2 71246t LR 0] HIGI0] FE217| EEXfe| At
oM &ehs| =7 Y=L, human mast cell line L ZEH0|E XM2|2 FLEE B-hexosaminidase?| &2 CHZEZO]
H|5}0 MnBP, MBzP (monobenzyl phthalate), MEHHP2 MECPP X2| A| T =QF&LICE

>
o

807 100 - .
g X m Control g 80 = = _ & Control
a m IgE @ W IgE
i = ©
B ¥ MnBP 100 uM & 2 601 ¥ 500 nM
£ o E H 1M
] m MBzP 100 puM == | H
38 2 40 N5 UM
2 ® MEHHP 100 pM g H
oy < 20 50 uM
& MECPP 500 nM £ 20 b

O .

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

Fig. 2. Stimulatory effects of phthalates on 3-hexosaminidase release in LAD2 cells. (A) LAD2 cells were incubated with MnBP, MBzP, MEHHP, and
MECPP for 1 hour. The levels of B-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.

Ot ARE Eaf AlSTH L SO 2 DEHPE X}=6FH human mast cellf|A B-hexosaminidase@} 5|AEI2IQ| £H|7}
B7tet= WS =Qlsto] A & ZEP0|E CHAKMZS| &7t OfZI0]9] Z4 FE27| Lt 427t Ql3S YS
StASLICE Olof tet DEHPS 28fshe ZE20[Es THFER{7|0f thet ofst Q2192 ME5h= A= M2ELICE

= S¢ L=
|

UAGLILH.

0= SHZESFHEPA] Of5H ML eHEQQIo 2= Ul 2, Sk, MESIN QUSEMIF, HI0[2A, T+,
S), 3edR7|sket= (volatile organic compounds, VOCs), ZH|5H0|E, AL OJMHX], “E*EﬂOlE S0
O[2{5t ALK SHH2010] A0t OFEL|I|F 0] O|X|i= BEkol| Cioh EHZALE Soff Fe[gh A7 LISRILICE.

[Elo] IS E Lf BRI AR0ME

OIEL|I|RAS 9411 QU= OZI0] 1151} CHER N7HE R 3l A9
ofl 5|3 7} L TX|2| BBzP (butyl benzyl phthalate) SE7F 2|51 =&LICHP=0.001).

SO THE
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LEO| HHHA M= 7oA ®MF/et HX|Q| DiBP (di-isobutyl phthalate) 3! BBzP =Tt OIEL|L|£Q REE
AtO[of] o AEREAZE QAL CHEFS| L0 A= 24| A0F2] A8 F MBzP (monobenzyl phthalate) =7t > 8.20 ug/g
creatinine®! A0 OtEL|T|E¥E0F HA2HA0| QI H I5I3EL|CHP<0.05).

Eff7|o] ZEE|0|E E0| OIEL|I|2EE LUMA|Z[=XIE BHES| 2l saE S| A &4 TSEAT(LINA
study)OflA Z=AFsH Z1tof| =204 A o) KHERT |7t 363=2] AE1 = MIBP (mono-isobutyl phthalate) =E= &M & 0~3&
Al712] OtEm|m|RY Eeliut atd0] AAT(P=0.026), SA[0] MICH(adjusted MR, 0.91; 95% Cl, 0.81~1.0; P=0.047) &
2M| Hote| LxHM(P=0.045) L ZETM|ZS| AL ALHE[0] QURUSLICE

60440| AIT-OfZI0|Z ZAFSH TRfAC| EDEN &4 TZEO|AME LAl 57| SO AMS 2T510] L0 ChA}
20| 5EE ZHoI91D, 0I5 YLHPRRE| EA5H LR ORI0ISS SHIX| FX{5/01 OFETT|SY Wiy 0125 bl mst

Z1} DIBPQ| CHAFEZEC! MiBPF DINP (diisonony! phthalate)2| CHAFE A mono-carboxy-isooctyl phthalate =E04|
2 OIEL|T|Eed M QI&H|= Zt2F 116 (95% Cl, 1.01~1.34; P=0.03) 2! 1.09 (95% Cl, 0.95~1.25; P=0.05)2 EHX

FoldES HAELICE
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 T
- Th1 cytokines 1

+

Phthalates
- Cord blood Treg | -TSLP 1

- Eosinophil infiltration,
mast cell degranulation
SIL-13 1

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.

200l E3] LIEfH= TIPS Hu|fEetel Of=n|m| ol eV 1M S ofst 3 &71H So K&t 2227 [2E9|
HUS ollLsh| ?leiMeE 2017 Set ofst Q019| sju|of =Xl X2/ HrHMYULICE WetA Xl ofst IXt2
HES = Qs L ER010f thstiM= EXgh 22|17 271&|0q, A™0f| E Hoi=r |8 dgk 7|7 U e Bl &
S Le=27[2eof 0jX|= 7|& 2L S0| 0|F0{M0f BL|Ct.
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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
Dioxin Context-dependent estrogenic or androgenic Increased risk of diabetes; gastrointestinal and lymphatic

cancers

Cancer: pro- or anti-proliferative depending on dose and tissue

Genistein Estrogenic 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.

£35|, gHgA 20l 3 S4ut 0f210] ¢2|=7[&et2 ARtdo| 282 LR, Lot A7 |off tiREe] &EH flReels
SHI5H0] etEfIec 2RE 2|ufsto] 2 S odsts 20| SRtE 2 Haletd & LiEH|uEtEd & &8 &elsts
20| LQEL|CE H|27| 2 YE HAS YO RRE JH F|fet ASel Attt 0210|2] 4 L 27 [7f oY= |ALt
2227| SY0| o=t w L2H27|HAMAST allergy, ImmunoCAP)2t E120{ LIEH|WZtEE IHEHALS SAlSAHL
ALHALE Sall iZHu2tE | &5 F4ol5l1 OfEL|LRY S 2227 |2ete| Wit S4 sl o 45tz 20|
SQELI
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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
(KSCQ). Effects of Endocrine-Disrupting Chemicals on Human Health. Laboratory Medicine Online. 2023 July;13(3):129-140.

E] ZALEE oh

1. EHIZ7[HAL

ZNEE ZAA|(mL) LAY/ A2 ZAEH HANS
MAST allergy . - Line immunoassay L
=T L
(GC Labs 2E: S715) Serum 0.5 2-E /1Y (Immunoblot) L7451} / D746000KZ
Serum 0.5 o2 /1 744 | D744001HZ
Specific IgE FEIA
Serum 0.5 22/10¢ =Q|AAL
* Specific IgE ME3H22 SH|0|X| UK |ERIS E5f &H0I5HA! 4= QIEL|CHhttps://www.gclabs.co.kr/test/allergen).
2. Lj2H|wetSH s AL
ANl ZAH|(mL) A /AL A EUEE
AOPHAL LYSH| 222 R Bisphenol A, Bisphenol F, Bisphenol S,
Z317A 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 T.E: P384) ’ Butylparaben, Triclosan
Lt B2 I
A PFOA (perfluorooctanoic acid),
= sSls= =} ol |
((g(}:fiigiﬁ'zgé%) serum 3.0 /54 LEMS/MS PFOS (perfluorooctanesulfonic acid)
abs =
L] m2tE& I
(LE*alﬂa EE)E Random MMP, MEP, MiBP, MnBP, MBzP,
(G_CEL b ‘_"_ETI-PGSZ) urine 10.0 MEHP, MEHHP, MEOHP, MECPP
abs 1 ="
* A7 HAFEEE 2024 108 01 7|&0|0, 23 HAE = oL 2N FEE &QIstA|7| HFZIL|CHhttp://www.gclabs.co.kr).
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|42 712/ 100%= LM
JI 2 20[X|2 S0
a1

BIISE, J2) So| HHIS Biersi0f WU S SHBILICL Hso| 25 S0
o128 /B8 e % 125 OLofs 5

ol =
E

S C.
0| 042 4= ASLICE éﬂH SR D=3 TIEhof| A0IM CHH PCR &

2 ZIcksH= U 7Ho| giom, E6| WHAUsH SA sH|7} A= s

(2) 2 LY U M= S Yo 2 HMUSE TS 22 7S] Ho 2 o
SHX|2E HYOIRE 2Rlsk| 2I3t SEE EE7|Z0| 10 A ZEV [EC2E AFE0| HeH LT,

(3) EXfeTetA FICHY: HAIZHPCR (real-time PCR)2 = AlZt L0l Z2tE HE 4 o0 HHYHL} RIZIE=Tt 2.6H) =2 A
O YN USLICE M2t SiXjet TESH 4B Sttt R4 7IF0(AM YN ZUHE S 2k Qo] 27| R|& B 2 2
M} &Kol f-E3 WHRULICE Z20ll= Mot P EIF 248t TS AT SR E A0IMEIZ (multiplex real-time PCR) ZAMHS
0|83 CtEIE AAME &85t JELICEL 5 ot Bl AAIR HYslrS Zeltt L2 HRME SAlof 2T o+~ UASL|CE
BiQlsh TIThe| Het=E =0|7| siMe S4 2 = 7tssth ot Wal, 2|10 21Y O[Liol| HH|IE xHF(5Ho] HALE SHoF BfLCE
|& 425 O] =0]|;= A3l DNA2| 20| 53| 244510 ¢S S S 7+540[ S7HILICH,
Table 2. ZIEFZALO|BIA] wils) Tt
i Bmphtisatian Curvas .
oo =
1 ol f {
Test H I ,/ ;
method l ' ;
Culture Serology PCR
Patient Suspected cases in all age groups Suspected cases in older children/adults Suspected cases in all age groups
criteria with cough < 21 days of duration with cough > 14 days of duration with cough < 21 days of duration
Sample NPS/NPA Serum NPS preferred; throat swab acceptable
for community patients

Abbreviations: NPS, nasopharyngeal swab; NPA, nasopharyngeal aspirate.
Ref) ECDC technical report. 2022

wolsho| SRS TIEHS 9fsf Of2f RTINS SER 8 4 YBUIC Tyt REK o heol BS A1E 4 YLt
(Table 3) BXHE B2 ZAHY I ZIAAIS0] 1487 QXIS HE SHE 5101 U A| MU TEHSHD USLICL J2{L 0l
B holmesi 242 20| AYHOE HNE 7H5H0| 20 siiso] SIS S10IZ SIsiM WS SARTNIES BHOZ st

7t 24 MBHOF BILICL GCSARIIRAIES 15487 REKHEDt OLI2t SAQHAIS 8 HEEO2M s Zicto)
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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

AAZ D} sl = FofAket

IRl L Hedso| BALF IS TICoM SARTAL &Y Al 27! 2FES U210 JUSLICE 2Lt stz M| 17HE
HM==71 1702, 2537121 1548701 BI3H i Zof AL RIZE7t BOE +~ AFLILE F 15487 KA
Ale BIYE= WX|et S0|Z= =ELICE T2t ZAHED 24

|

Xz H e

St erythromycin, azithromycin,
10| HIt=|= S offdet 4= UAELICE

Satw ZA AR & 371K 2|2

3K Ojte] Ot} AHTE0|t AFEE0| s 20t 29l KBS Ao
clarithromycing A7 |Lt 1 1421 OILIO| SO151%1 U4 ZTHS BT |71t 2
oI5 BIXHS SN AJH & 52 Sot T HHs KRS ARSI 2 ofolel

SHOF &HLICH.

oy 02 Hu
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Table 4. Qs EFOUTE Y L MM IS
L= EEHBAP| LA (A7t AR
1Ak M 27
ES
IEZSES 2%} MS 4712l DTaP (DTaP-IPV, DTaP-IPV/Hib)
3%t M 671
671
4xt MS 15~18711L DTaP
5x} 4~6M| DTaP (DTaP-IPV)
FIE -
6} 11~12M|
Tdap EE= Td*
pesSaY= of 1010kt 5
* 1M 0|F BE & |4 18] Tdap HA|(OFSSEE 11~12M[01 Tdap FE), 20+ HAH EF0UHE S tEsh 184 0|4 Mel2 of 100t Td HE

e Tdap

HE0| gl B2

atng

rot

m

HIEA| 18] Tdap S #1

Ref) Z&Zt2|E 2 EXFZ(2024.715)

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

02.
03.

HEZRIAIR 2024.7.15. AHR2H

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.

05. Z|MZTIEtD|dEs)

2024 HPEZFY TEH M7=

R

st M|771& e 2022

El AArES ohuy
AR Ad|(mL) A /224 AAHE =2y
e = °_| ol MEAZAA} Sputum e/ Multiplex 6807}/
(GC Labs Z.E: G290) H|QI% swab (OFZHAAD real-time PCR D680104KZ
Sputum
Bordetella pertussis HlOI =5l S o . 5191}/
(GC Labs ZE: K083) HIOIE swab ==l Real-time PCR D591214KZ
7[R 3 M| 4ol
Bordetella pertussis Ab Serum 1.0 22202 EIA 201724
(GC Labs R =: 5894)
7| BAFYRE 202411 102 012 710|0, 5 HFE 4 QloU] 2| FRE EHOISH |7 | HRILICHhttp://www.gclabs.co.kr).
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b2~ 121690 OF 0 8HI|Z ZIASIGIoN] MAXJ[DA|R QUAK} 2= 180HO 2 Fd =7(|7F 110H CiH|

W 2023 1~62 W 20241 1-6Y
2,000
1500
_ 1216
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< 1000 950
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110180
ol 58 6747 48 10 Xpm oo 00 o 51 00 00 33 00
BaiZHd cazid  azjot HaUM HE2|Q mxxyBAR HEALRF HRMaLE BIEL @71 Y RH|xZ SFTS X7t
Hojz{&  Hio|2{A s Exjedstr oiER Hiojz{x  Hio|2{A Hioj2{a  Hio|2{A

Fig. 8. M35 HHRIM AL X} (2023 1~62/20244 1~6)
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202411 3H417|(7~128) S7} Ol Zr sl

=Q ZtoiHio]
XX
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1. ZEf2[or AS

2024'A A7 |(1~6) GC= A X[ RSOl A AlA|SH

OZ Of|AHEILICE

NEE
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Yef2 (o BE HAS|

HoASLICE

SUATI9F GCHRICIZ AT A HAIEH ZHA
DIMRA RO R 7t S A2 2 of

== 2ete|of
50fA 108 AtO|2t= 1 2023\ GCx AR ZRHERS| ¢I7F AL
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UM} 2= 20247t 2HOZ TR

BH, 20244 sHE|(7~12E)0ll= REt
UZT} MARTLDA|RC| 2024\ A |(1~6
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of LAt S~ 47HO[X|2E ZEl2(0te] SRAZ [}

U Bigts HH 20244 sV jof| O 7t Sure A

Orotomq L2002 40~44KM|, 35~39M| &0 =2 24zt

— 20234 —— 20244

2 i
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%, NNVAAYA
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W 20234 1~68 W 20244 1~6%

0~4H|  5-94|
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Fig. 9. 20244 AHI7| = GCx X 2T Lztz|of
(20243 1~27%)

HUE AL SRt

2, BRIRF DA 2

REIIRNAO| ZP 2024 287 |(1~68) ZAF LAt 7t
Ol 1220f| S8t5H= Mot 2023 GC ARt Z Aol 917t

|
7+ S Ao 2 o ELIC,

Fig. 10. 20244 8t7| oIy GC=HAI| = Al 2af2[of

(2024'7 1~68)

A S712t U] 715l ZZII2A|IZ0| =2 108
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AR

Slgrs B 2024 sieb(of| HSHo R Xt

202418 HEV|(1~6F) AFE ZXILRA[T HAL LIt = 70M| O[0lM 3B 2 7+ B, BEIMEAlZo| =
STl SOCH O] YAt 4= 143 2 TA| Pt 2= 180F2| of 79%E AM[SIABLICE
——2023d  —— 20244 W 2023 1~6¢ W 202414 1~68
300 100 93
) A . I
%200 / \ ;_Lﬁ . -
§8100 gg 0
" .
0 T T T T T T T T T T T T 0'0] 00 0o o2 12 22 20 Zg s L e w
=] 28 3 44 58 62 78 gy og 10g mg g 0~4M| 5~9M| 10~14H] 15~194] 20~24H| 25~294] 30~34H| 35~39K] 40~44H] 45-49K| 50~54H| 55~59K] 60~644] 65694704 0l OIY
Fig. 11. 20241 MEE7| 8 GO MXIQI BT AT LRAIZ HAF QML 4= Fig. 12. 2024\ AHEY| G129 GO MRIQ|RTTE SRAXT MR AT ZAF QMR 2=

(20244 1~27%)
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202413 M| 2 UHYHRIH) HAL S

rol
olor

Table 1. ZFHEH AR AL LA $1812023H 1~67/2024'H 1~63)

20234 1~62 20244 1~68

28 ELL
UM 7N | UM () YN 7R YR ()
A 4,403 3,369 6,608 5,226
At (Mycobacterium tubercufosis complex) 1,310 763 1,697 922
£ E-CHA T HlO[2{A(Varicella-zoster virus) 879 850 900 852
2 Hto[2{A(Measles morbillivirus) 2 2 6 6
M-MO| & (Shigella dysenteriae, S. flexneri S. boydii S. sonnei) 0 0 0 0
AZ7 A HIO|2{A(Hepatovirus A) 67 65 77 71
B3 (Bordetella pertussis) 3 3 1,476 1,465
28 | S3iM0I5HMY BEo|2{A(Mumps orthorubulavirus) 33 33 32 32
ZXI Hto|24A(Rubivirus rubellae) 16 80 138 95
201 (Neisseria meningitidis) 3 2 2 2
b&l&| DL 2 AQIZ 2K} (Haemophilus influenzae type b) 0 0 0 0
> (Streptococcus pneumoniae) 12 12 20 19
A HIEF 23 M AMT-#(Group A B-hemolytic Streptococci) 10 10 370 355
ESd7tA H}O|2{A(Paslahepevirus balayani) 94 88 146 139
B&7Hed HI0|2{A (Hepatitis B virus) 56 55 61 58
Cg7HA 10 [2{A(Hepacivirus hominis) 1,585 1,216 1,380 950
2tz |ot RIS (Plasmodium spp.) 86 67 60 47
Yat2|ot YE(Plasmodium vivax) 43 43 28 27
U212 |0t !=(Plasmodium falciparum) 15 12 5 5
22tz |oF KIS (Plasmodium ovale) 2 2 0 0
2te|or ASO1Y) 26 10 27 15
Held 2| x| et (Legionella species) 4 4 ) 3
- b|=22|Q W& (Vibrio vulnificus) 1 1 0 0

=

FRXXT 2N (Orientia tsutsugamushi) 134 110 207 180
Held Y E ALu|2t(Leptospira interrogans &) 0 0 0 0
=2HeLR Brucella melitensis, B. abortus, B. suis, B. canis ‘S) 0 0 0 0
SHEHFO|21 A (Hantaan/Seoul orthohantavirus) 0 0 14 1
&l7| HtO|2{A(Dengue virus) 5 5 11 11
TR (Coxiella burnetii) 0 0 0 0
Q| X7 (Burkholderia pseudomaliel) 0 0 0 0
SFTS HO|2{A(Dabie bandavirus) 3 3 3 3
X|ZHEO[2{A(Zika virus) 0 0 0 0

* BE0L0|MLHA S I EE(VRSA, VISA), 7 HHHH FILHAELHMIR S (CRE)2 2AJ0)| A H|2(&
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%E?:Iol-_ E[]l- X2k
(ICP-MS)2| S47} 28

L2 H|S A2 MME{(ESAC) M22| 0|8

o

SezAstEatxRot Az M (inductively coupled plasma mass spectrometry, ICP-MS)2 AX| A|Z0|A pg/L EE= ng/L
SZ0| O|HAUAE FHol= Ol R88H 2A47|SQLICE 0] 7|22 Y MEIE ZLIEY 517| 2o Sst= HaAAO:
Rt 7L F2|, MjF, of)t 54 S HItsl| flol F8s5t= 20 Hlx, FIES, 2, &) &2 EAst= o

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|52 0fo] 304 Ol S JIXIL SIXIE! UYL S Egg 2y
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=
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o
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>
)
oY
~
it3
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>
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K s
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I |0
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u
ro

Afol
OIS AASE HIE BH 0| SHLt S A0 IADHEHE & QUSLICE ICP-MSE CHE ¢ SAI= A0 Tfsto
=]
=

A
="
Akt ZHEreh Az EHI2ts SIS 7HKD A0IM 7|E AASO]| BlsH 2SS HAL M2|SHS Holo, H=0] 7|E dAtES

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

ICP-MS 7|71z A= Y AAE], REZYERR0L Q0|2 O2EsA, 2EEM7| & HE7(2| oA 71K 72 4

[E e |

QA2 O|FO{ELICHFig. 2). HH| AlZ= BN Az F AIAEOIM 2FE(0] O|ME ofo{2ES ddsta, 0| of=2=

Eft=0tE JEELCE 129 E2tX0= ARE YXISISIL 0[23}5HH, 0 0|25 2 QIEm|0|A JAS Sdlf FZE(0]
ole eI Bl URle] Y| HxZ SORILICL IR S 0l2YS ASIHquadrupole) TR |2
HBAZ | Rl |Ch HEEAMY|= 0|22 AEH T TSH|(m/2)0f w2t 225k, 0] 0l2E2 A&7 oM SHELIC
Sample introduction system ICP ion source Mass spectrometer
Ar auxiliary gas Ar plasma gas
Interface Electrostatic lenses Detector

Spray chamber

Load coil

Nebulizer
00

Nebulizer gai

Sample Drain/fwaste  Plasmatorch Plasma Rotary vane pump Turbopump Computer

(90~99%) (fore vacuum) (high vacuum) ;

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

Fig. 2. ICP-MSQ| 71

1. A|&&H|(sample preparation)
OF ZiCHSh ot MEsHH AZ2E BE 24 Hof| s|MstALt PS

h = EZEO: el EE, AR E ERHEY EE) 7 M
ilﬁmli *f%%* - QA'XI‘F_r C’E'—‘?'— BAE =t S0ME SOFESIEE R E9 ER Ay = SRl & —.X1|7f A EILICE,

oho
xz II_ N
E
um
k=)
ro
>
|.|'|

2. A|&E2!(sample induction)

o—

CP-ISOIA| 4 A= 27l nebulzen] 2l 1) 02 ESHELIC, CIE 23712 018 Jfssion B 28
9 SIS0} WAl SO| UBLICE 2R7|0f ol oo|2EEHE 3, AR Ameo] MHE SOfILIC AZao] Mbt=
=27|0f OJ3 AT Tf 2 00|25 WS MEHOR Zo{D oIS Hmo| ofsf HNE 28 BAS FUSIBHIC

11—

M1

—_—

oL T 2—=

3. 0|238H(ionization)

ICP-MSOl|M = O|28tE Qlall fEZgE2t=0Kinductively coupled plasma, ICP)E O|2¢tL|Ct SEZgHEe=0t
IYZ Ol=Z 7tAE RE 7tEst0] 57| W20 ‘REZ& (inductively coupled)0[2t= BEHO| 2XtaL

t=S0{7l E2t=0t= E Ry Solf ©7| WEME 2| (o S2¢ 0|21t TR sEE
2fx0t= EX2H] SEE= M 712 MAztolM SME = 7IATL O] 2t Sdfsh=d, 7
=t|H, A2 O0{2ES Z2R0I2 HE5H= A2 LCEL FUV7|1E SHAUCE S8 o=
=c|0, S2tX01E SELCh 71 BZE 2oz EXPE == WS X5

E'LIEf ﬁf'—fxﬂfi IJH IQOIEW AIE 01|01§"0| % t=0tet HESHA =H ALE
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N N
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QIE{HO|A= EctR0IE BEEAY| TS "”tHQf TalﬁfE oF 49| S= HA(EE Ha) 2oz TYELLt S2t=0tet
= X = = A7|0 2(skimmer cone)0|2t £ELICE 02

AR SR E= %IFE HE 2 2o A2 -_r“j*(I'Zé ~1 mm)% Sall S2t=0t0]M QIET0|A FHo = FEELICE 0|9
of|ef gtz ol=s ’é'%%ﬁﬁli ® h_'_ A& 7B S 2AHO]: Blo|22tE OHERA &2)7F dE7|0 £
15HH|(m/2)0f| 2t 22| ELICE ICP-MSOf| A8 E

S pe|
043f 71K Rl 2| & .:WEOHM 7Po* KO 2 AHE3HE A2 AFS=AHquadrupole) 22447 |ILICE

5. Zd&(detection)

ICP-MSOI|A 7HE QHIR O 2 ALRE|= HE7 = TX[SH2Helectron multiplier, EM)QILICH LXEHE tHl 2ACHAL 0| 20|
=2 STUY2E RAEE d=719l A #nf THo|k==(dynode)of| £ '°'L|':f. 0|20| HE7|0f| S-S5 EH0|A 012
HXPE &R, Of MAFS2 CHA| CHS CHO[L= B0 515 Of B2 TS WESILICE 2&F HE2| 0] 1F0] AlLkE|0]

S IHAHO| (cascade)7t MAEIH 22 S 4+ IS 92 2 MET}H MEELCE

A
T AN

et
W

gk 8t (quantification)

1. 2|5 H2k(external calibration)

o= ICP-MSS| HE7 (0| Z=ot= 0|2 = T 7I2E' (CPS) tHR|2 FH&(=0|, 0| HO[HE sk ¢ = Hetspy|
ol Y7l S| YAIAE Tetet= WA EZR(calibration standard)2 AF23H0{ ZdZF=M(calibration curve)2 EHAISHLICE
0| Bftis Q= (external calibration)0 |2t RELICE

2. L E=35(internal standardization)

EEESES AFESIH 717| A2 M2 EAAS o “450|Lf ME EY OiEZIA SIHE HHS 4 JUSLICH SUst
Uo| LiEHE=EE Z tiE(sample), EEA|=(standards) & SA|Z(blank)dl| F7t5t Zit= EAMS0 LIREE 4S9
2S| HME &

=

HIES ALESt0] AILRILICE Of4KRl LIREEE EM=1 RARE 2214 | olofd 543 7|22 2M=1t RAleH &4
z L et 24=-LHREE HE2 M3 MEHA T 77| Js 2| #E(drift) ol

(0] AFE=l= 3|40 SEEXZHLEHSZ 50~100 pg/L sk), ¥E =Y AIﬁ%}QI T-I|A

=
E o D%
Soll F7HE £k JUSLICE LHFEES Ar85ts Yol 32 £ 210 ol R EE| Makdo [

E
O?.'_
o
s
i}

External calibration + internal
standardization 1 2 3 4 5 5.

Signal/IS
N 1
N\
N 1
N |
N I
\ 1
N
w
N\|
SN
o
J
N,
N\
N

Internal standard

Concentration

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

OoF

Fig. 3. 2|F A2 (external calibration)t LI EZE=SH(internal standardization). R ZHZHH D LIEE S5 S 84 M E5101 S Cha fAo| &

o

st of
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R AgECtA0r ZHEAHICP-MS)2| E4IH EE

ICP-MS2| &&(merit of ICP-MS)

ICP-MSE= OJsH#0t OfLI2} 81 BLIEY, XITater 24, 34 743, Tiof £A2 Eaists Cigret Mef 2ojold M&
Bl SIAZAHOZ A CHSTH 22 HES HIBEILIC

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

GFAA N———

ICP-MS —

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. CtQkst 2AXHE 2 A (@tomic spectroscopic methods)S2| AE SHA|

Th Allsingle run)oflA] 093] A4S EAE & = 5 HE0| ICP-MSE =2 X2[2F2 XIRI5H0] AAHE0|M T2
ANZ2E 2EXHO 2 XM2|d 4= A &fLICHFig. 5).

Plasmatorch lonized sample
Tiv|cr Fe = [ Measured value
7 2 504 [ Certified value
) c
= o
Multi-element > =]
analysis G g
3 g
£ c
o
(@)
- 0-
Sample Load coil Mass Mass-to-charge ratio Al Vv Mn  Co
spectrometer
Ref) Nat Rev Methods Primers. 2023,;3:1-18.
Fig. 5. ICP-MS2| CHE AAEM T|s
=L o
3. 2ot 214 el
F7|EHO| He| BE AE BEAY £ 0], ULTITH| R DI BMANE HSE = AUSLICHFig. ).

Technology Series 28



Technology Series

ZHMsiAk(interference)

M HTHZ 02
ICP-MS2| 7Hd

= o
SYe m/z HIZ 712 f ZH5H= BHE, B2 s 792 Az iERIA =717

|'|0 I

=S o= Ul 7] RAESe4 Y4, 0l Hst 02, CHAt 3 W2 .
ST ZEEAY(Q| Zolis Lo 22 2Es 7HE o 2ELIC olE st

(isobaric interference)2 5= 72| S =
HICE 52 = BiR 0j23} M9IS 71xl IO LBt

o=
(double charged interference)2 0}=2x22| A x| 0|25} A
=

|->I
fo A

CHIXt ZHd(polyatomic interference)2 112 Z2f=00f|A -d=|= CFIXt 0|20 2fsl| 2dlistny, S A5 MXISt E=
O|20| HEMT|ZE FEE= S0t xiZef Br30o| ofa 2dieh o~ QUSLICE 2| ZHd(tailing interference)2 Q1 st
o AHEYH SHOIM UM 7HIRILICE 2&sHE ﬁﬂ% Z0|7LE M5l | 2lh AR HX2|, IHERIA X7,
Selea ME, HY UgA TV Y &[NS} DE5s ICP-MS ALE, S5 4 BHSTtA H, EHERZE M} 2k
LHES Tl 2 & ASLICE

g | 717| E2lZER 27| Lis 4 USLICE E2IA Fit= AR OjE21A0| SXO[L}
2N QAZ ol A t@r ALt §'f71l °*x1|5|5 242 LBLICE Of2f3! EHe T|7le] 7ol BE 7 Q4
X 0|2 HHst7| Qe o=
2o | HiHO| E20| & &

olAtZ AH(clinical application)

1

E'Z’E‘l =M X:LA H]|ar O:IOFO_IAOl L.:EE 7—IA|. F' OIA|_||_'_|- [Hux-l 2 ‘Sd=

GCsARPe|Z TR =L Z[Cf F2(12CH)2] AT ICP-MS HH|E Efstl Qlond, o, A Yl 59| CRFst AX|
=8 83 25 = 3 2
ZHE O|83liA H|A

A
oy
s

(As), E(Pb), =2(Hg), 71=&(Cd), EF0I=(A, 2E(Cr), ZLE(Co), LA
EEFYEE BRI, YZHMn), FL2|(Cu), 0FA(Zn), 22i[&(Se), Z2IEHIEMo) S2| DIZF BLao| R HE

w5 DY F34 U DU 405 HAFE HIIA S| HEHE 4 s DL HRIS OIZ3HM ZABH=G], H20ts(Ge)
72)(Cw), LEESN) L*(Pb) LIZUNi), ZHISRb), 215 (L), 011U Mg), Z2HMn), S2/SHEMo), BILHS(V), HHEEa)
+2(Hg), AEEE(S), OF(Zn), LEIR(SD), L20/(A

HZ(PY), HIZEBe), S2(B), HI2(As), BIARA(BI), 22fz(Se),

QRE(), fets), :(Ag) 2I(P), FH(Sn), X|[22=(2r), E(Fe), 7IEE(Cd), ZEK), Z&(Ca), ZEE(Co), IE(C),
EE(T), G2H(W), E&(Th), E[EtS(T), &(S) S 4052| 40| tig S5 =2 F- A DIEFILac] 83 dEE
oF ol &elgt 4~ A SHELIC,
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FrZeEctx0r ZEEMHICP-MS)2| 541t

ﬂl*&"
ol

a] | K=2=] 3

xOo=2

ICP-MSE Chekst U ZAOIM DIZFRIAE S-S 4 = TZT BAM7|SRLICE ICP-MSE 53] &2 2, Ciefst
A EH, LIS SA| HE, 245 DAL AM2(2F L 2Tt AE EH|Q| SIS 71K 1 Jq0IM &AL FEks HAHY
ULICE ICP-MS ZAMH2 0 £0[&o|X|2t st pIZist ZHA0(7| 2o, HAMEEXt= 72| 7Hsdat HnE
Aol Febdol| W2 0E += e 2445 Qols H &1 U0k fLICE Moz MEE 1 MESH| 2tel=l= ICP-MS
AAE SaME ng/L =F2| RIZSID Hefst AAMEIIE ¢S = AUSLIC

m

=3

01. Van Acker T, Theiner S, Bolea-Fernandez E, Vanhaecke F, Koellensperger G. Inductively coupled plasma mass spectrometry. Nat Rev
Methods Primers. 2023;3:1-18.

02. Wilschefski SC and Baxter MR. Inductively Coupled Plasma Mass Spectrometry: Introduction to Analytical Aspects. Clin Biochem
Rev. 2019 Aug;40(3):115-33.

03. McPherson RA, Pincus MR, editors. Henry’s clinical diagnosis and management by laboratory methods. 24th ed. Philadelphia:
Elsevier; 2021

Technology Series 30




Clinical Microbiology

1. SN 574
HMHIRAFHA = M LH| DJME S HISH0| Al 2 Y 01R S &2I5t= HAIZ 2SO 7SS, a2t 42 IS0
Q|t=l= StXtofA| EHo|0f HAEOIM XMiSshs A&et Aut= X|=0i| 2 FekS DX ElLich 2oM= 2E M
BIZAARS| QFEES PLEZISH S RLHSS 21050 FHRF o] FTHRUX| HAIGH JUSLICHTable 2).
RAEL Baciflus spp., Corynebacterium spp., Cutibacterium acnes, coagulase-negative staphylococci?| £2|=! S
S TR YHHIUZAL 2 LER0{ HiE S Shiist 215 2SI 3%E o SARFS40) tiet HEt U=
SO XV HR3IE 2 QUES 3% 0|22 RASPV|E HYSIL JSLICEL IXHe 2 HESS EHL = US HE2
F26t o] TS HFBHEXIS H7 MO Holsp| /5101 HAZ NS ARSI, Holo| AP 18] MBS 20 mL
Of&t5t0] S71 I 7| HHRFHO| L0 2365 QLS e X456 5.0 mL Ol MY |E HE5IL JSLICH
(Table 3).
GCE YRl ZRHE | 2023 HAMEIAAMOIM 2|2l FR 22| #F 2|AE(Table 1)2F HUHIAHAL SH| X2 HS
stoL| ZIR0f £20| & 4 Q7|2 HIRILICH
Table 1. ZAEHAHALONM 22|E =2 #T 2|AE
No. Organisms No.of isolates % No. Organisms No.of isolates %
1 Escherichia coli 3,764 275 | 15 | Micrococcus Juteus 130 1.0
2 Staphylococcus epidermidis 1,436 105 | 17 | Acinetobacter baumannii complex 129 09
3 Klebsiella pneumoniae 1,068 7.8 | 18 | Bacillus cereus 108 0.8
4 Staphylococcus hominis 994 7.3 19 | Streptococcus agalactiae 105 0.8
5 Staphylococcus aureus 661 4.8 | 20 | Bacillus species 104 0.8
6 Staphylococcus capitis 532 39 21 Candida parapsilosis 96 0.7
7 Staphylococcus caprae 289 2.1 22 | Cutibacterium acnes 95 0.7
8 Enterococcus faecium 262 19 | 23 | Serratia marcescens 81 0.6
9 Staphylococcus haemolyticus 261 1.9 | 24 | Clostridium perfringens 78 0.6
10 | Proteus mirabilis 206 15 25 | Enterobacter cloacae complex 74 0.5
n Corynebacterium striatum 189 14 | 26 | Bacteroides fragilis 74 0.5
12 Pseudomonas aeruginosa 187 1.4 27 Corynebacterium species 67 05
13 Enterococcus faecalis 168 1.2 | 28 | Achromobacter xylosoxidans 58 0.4
14 Candida albicans 139 1.0 29 | Candida glabrata 57 0.4
15 Staphylococcus pettenkoferi 130 1.0 | 30 | Staphylococcus simulans 50 0.4
Total (inclusive the other organisms) 13,681 100.0
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2023 S MHHAZ A}

Table 2. SOHHHY &M AME U QUE(%)

2038 | 1@ | 28 | 38 | 43 | s | ed  vd | sd | oz | log | 1y | ¥ | @
AME(%) 99 10.8 10.1 85 9.0 9.1 10.2 10.9 10.9 10.9 9.2 99 9.9
LAUE(%) 4.0 37 3.6 34 4.2 51 52 56 4.8 39 3.6 3.0 4.2

14

12

. 0o 10.8 104 10.2 10.9 10.9 10.9 0o

8.5 90 2 -

8 m LEE%)

6 51 5 o6 18 W 2UE%)

4 4.0 37 16 42 39 ie

3.0
2
0
= 28 3¢ 48 52 6 74 82 o 0¥ ng 128
Table 3. &oHZF ZkA|

SHZE(mL) ‘ =] ‘ 23 ‘ Bl ‘ 42 52 ‘ 62 ‘ 74 ‘ 8l ‘ ogl ‘ 102 ‘ 112l ‘ 12¢ ‘ b
A g 50 50 5.0 52 53 52 52 52 53 54 51 52 5.2
com. | EF 66 66 67 | 67 | 67 | 66 66 67 | 66 67 65 66 | 66

ol % 541 545 53.6 570 63.0 60.9 58.6 583 60.3 615 56.5 59.0 58.1
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Development of Analysis Method for Isomers of Per-and polyfluoroalkyl Substances (PFAS) using lon Mobility Mass
Spectrometry

Jihyeon Hur, KwangseonlLee, Nakabayashi Ryo, Jung Sun Han, Keun Young Kim, Jun Hyung Lee, Kyung-Cho Cho,
Sung-Eun Cho, Sang Gon Lee

ADLM 2024

Evaluation of LC-MS/MS Methodologies for 37 Per-and Poly-fluoroalkyl Substances (PFAS) in Serum
Kyung-Cho Cho, Jihyeon Hur, Jung Sun Han, Geun Young Kim, Jun Hyung Lee, Sung-Eun Cho, Sang Gon Lee,
Eun Hee Lee

CHEHEITHAARY 22| @d8] 20243 FAISHaLHS]
4

Journal of Genetic Medicine. 2024,21:22-30. DOI: 10.5734/JGM.2024.21.1.22.
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

Journal of Gynecologic Oncology. 2025;36:e7. DOI: 10.3802/jg0.2025.36.€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

Annals of Laboratory Medicine. 2024 Aug 23. DOI: 10.3343/alm.2024.0072.

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

Sung-Eun Cho, Jungsun Han, Juyoung You, Jun Hyung Lee, Ahram Yi, Sang Gon Lee, Eun Hee Lee

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

Rihwa Choi, Min-Ji Kim, Hee Young Ju, Ji Won Lee, Soo-Youn Lee
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	녹십자의료재단_I&T 2024 4분기_표지_단면(24.09.19)
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