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RAHoR Wi SMEl= F9, Znt % X209 XIHOR Q150

OIMXIZHE & CHEES QRS =07 =0 2T Q=HIE
A&ut thYEst gajoll 2R Ferg 0XA| Eot 201 0j=
CDC E10f =H 0|2 CDCHM 0|2 X2 EZ5t0 AQE
HIS #H7ZF $1.7 million(2F 199 §)o2 O|MX|EHS =
Dhyzlet majoll S AEIZS Fetet ZY(EESN0| 7|06t

HEE 5%2 7HYE AL ¢7H $76 bilion(2F 8.3 &)9| i &zt
S UAAD 05%=2 BRI 7|6=E URSIERIE 7t $338
milion(2f 3,700 )| A& S at7t QURACtn 2 stn QUCH4l

0]= NIH" NCEP?0{lA &Ztst ATP(adult treatment panel)
7to|=EiRloliME OIMXIZEE ittt I XIEXIE MBS floH

APz QFEE ARV XEPA =Y 20| thet

JHO[ X| gt 0|2 QISHH S Xt Aol TSt MZAME=

= 2ol xtol7t s FR7H Lk ol2fet ZMIE SHEsH |
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1. ORIRIEZO| ZIEt U X|ZS SISt XILZUL 7IE

BARICE & SHAHIE, S, HDL S AHE HAF Z2RtE
P2 = Friedewald SAS 0[E510] LDL S AHE 2t

Adtets HAS ARSI Ut 0] HEH2 SEXIE AL Zugio]

(=}

400 mg/dL 011 ZL A7| BAO| Olet LDL SHAEE Akt
2ol QAL 7 4 Uk Of2fSt FP LDL BaAHE 2R

1. O|UXIHES T A X2 E 2lsH 2|45 E 27E|= XHAUA EHR} 5187IF(3]

ZAIBE & Q%% total error*) M (% bias) HUT(%CV')
= SYAHEZE <9% <3% <3%
N <15% <5% <b%
HDL S AHS <13% <5% <4%°*
LDL S AHEZE <12% <4% <4%

*% total error = % bias + 1.96(%CV)
"HYUE(%CV)= (REEX/EH 2 10022 MEE,

'HDL S|AEIZ £%I7} 42 mg/dL (1.09 mmol/L) O|AfQ1 R0l M, HDL S2|AHIZ

S87IE ME.

X7} 42 mg/dL 0|2HQ1 AL Hae BZEEX} 1.7 mg/dL (0.044 mmol/L) O|LH

1) NIH (National Institutes of Health, O|=2=2&=712)
2) NCEP (National Cholesterol Education Program, O|= =27 2HAHE ue T2 3)
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A|AEIZALR], AI2F Calibratore] =§Ho| ZAL A2

TIZ0| &TSIEZE st QUCHhttps://www.cde.gov/labstandards/

crminhtml), SR 2| XX EEZAMA HEYF0l= AEa2y
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0= CDCOIM Hetst= &S &
EH

modified Abell-Kendall ZHH 22 0O|= NCEP ATP
7tol=2fRloil M MAlet OIYXIEEE ZIHE ?Iet & S2AHE

3) non—HDL S| AHZ
4) BIPM (International Bureau of Weights and Measures, =& EEF%E.L)
5) JCTLM (Joint Committee for Traceability in Laboratory Medicine,

=& = AHZ - HDL 2HAHZS

6) CIPM (International Commitiee of Weights and Measures, =ZHIHZ & i\)

7) IFCC (International Federation for Clinical Chemistry and Laboratory Medicine, =2l Ai515t3]

8) ILAC (International Laboratory Accreditation Cooperation, =917 |+1)

9) CRMLN (Cholesterol Reference Method Laboratory Network, =4 X|& EEHAAA HEKX=)
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Centers for Disease Control and Prevention

UK W, L CERTIFICATION DATE
DIRECTOR OF CDC CLIMICAL STANTARDIZATION
FROGRAMS

: Clinical Standardization Programs :
% ' : ACKNOWLEDGES THAT ? .
@ National Medical Reference Laboratory ; ﬂ'
: Korea Centers for Disease Control and Prevention
; ? | Cheongju-si, Korea (South) i :
2 has met performance criteria for precision and accuracy for the time mentioned below, and i
@ 3 is certified by the Centers for Disease Control and Prevention as a participant in the @
o Cholesterol Reference Method Laboratory Network (CRMLN). .
A Assessment Period Pool Series Analytes I
' ' August 2019-January 2020 mz20 Total Cholesterol by Abell-Kendall P
i, i HDL Cholesterol by e
ﬁ’ [h]ﬂ;1::ﬁ:::iuf:TrL.rmhll 5 @
£ Total Glycerides by GC-IIMS
@ 715 l
@)l :-{ " ~ P January 2020 ﬁ

"o

A
e

a3 1, 2HaelE EEAA 2| XEEZHAR HEL|T(Cholesterol Reference Method Laboratory Network, CRMLN) QIS A
(202014 1&)
E 4. 2H 2IB(JCTLM SHH) X|& EZZAR
A= BEFZAE EAIEH
£ SYAHE Isotope dilution mass spectrometry methods for cholesterolin ~ Edwards SH, et al., Clin. Chem. 2011;57:614~
(Total Cholesterol) blood serum (CDC ID/GC/MS RM) 622.
Ultracentrifugation/(spectrophotometry) Isotope dilution mass ~ In: Handbook of Lipoprotein Testing, 2nd
HDL S¥AHE spectrometry method for HDL cholesterol in blood serum Edition. Washington DC: AACC Press.

(modified CDC RM) 2001:227-230.

LDL SHAHE CDC beta—quantification reference method for LDL cholesterol ~ Edwards SH, et al., Clin. Chem. 2011;57:614-
= —_ =

in serum (extension of CDC HDL cholesterol method) 622.
S8xY Isotope dilution mass spectrometry method for total glycerol in - Siekmann et al., Z. Anal. Chem. 1986;324:280—
(Total Glycerol) blood serum (DGKC reference method for serum total glycerol) 281.
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FZAAEHO 2 |sotope dilution mass spectrometry(DMS) ZAMHS SIHGID QU0 9778 & ZEHAHEZE ZAI & 58Iz 2
ZHEHSID QU= O] HARHZ Abell-Kendall A0 HISH 2%} 02 Abell-Kendall EEZAMHZ AESIE QUCt SHXITH Abell-
My Metst 22 g AC=E BHIE1 o REMAM= 0|2 Kendall EZZAMHS IDMS EZZAHHO|

JIECE & Z2AHIE ZASS MAStT QUCE SHXIZH Ol=e]  16%2] 2 RIS TIKlE Az YEiM U0 T F SAHE

10) NIST (National Institute of Standards and Technology, O|ZHZE7 [&7A)
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fication(ultracentrifugation) ZAMHS AF235ID QICt LDL SHAHIE
beta quantification(ultracentrifugation) ZAIHS LDL SHAHZSS
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the Management of Dyslipidemia in Korea. J Lipid Atheroscler. 2019
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Importance of Standardization of Lipid test in the Management of Dyslipidemia

Yun Yeo-Min
Department of Laboratory Medicine, Konkuk University Medical Center, Seoul, Republic of Korea

Dyslipidemia is charaterized by an elevation of serum cholesterol, triglycerides, or a low high-density lipoprotein(HDL) cholesterol
level which can increase the risk of developing atherosclerosis. Dyslipidemia is one of the four major risk factors hypertension,
diabetes, and smoking for cardiovascular disease (CVD) development. Since dyslipidemia is generally asymptomatic, a screening
lipid test is essential to identify patients requiring lipid lowering treatment. The recommended screening tests for dyslipidemia
are fasting lipid samples taken every 4 to 6 years by all adults older than 21 years of age and by younger individuals that have CVD
risk factors (such as a family history of premature CVD or severe dyslipidemia, or a history of smoking, abdominal obesity, chronic
kidney disease and chronicinflammatory diseases).

Securing the reliability of lipid measurements is essential because lipid test results are used as important criteria for the diagnosis
of dyslipidemia and are used as treatment goals for the prevention and management of CVD. The Adult Treatment Panel (ATP)
guidelines published by the National Cholesterol Education Program (NCEP) of National Institutes of Health (NIH) provide
allowable criteria for measurement errors of routine lipid assays for the management of dyslipidemia.

However, despite the importance of these tests, it is not easy to develop an in vitro diagnostic test assay that reflects the exact
lipid levels of dyslipidemia due to the complex characteristics of lipoproteins. Therefore, international efforts were made to
standardize lipid test assays to ensure equivalence and to improve the accuracy of lipid test results.

In January 2020, the National Medical Reference Laboratory (NMRL) of the Korea Disease Control and Prevention Agency (KDCA)
obtained international certification through the Cholesterol Reference Method Laboratory Network (CRMLN) for HDL cholesterol
and low-density lipoprotein (LDL) cholesterol. In addition to the existing total cholesterol and triglycerides the NMRL started
participating in the CRMLN HDL cholesterol DCM certification survey from July 2020. This study concluded that even with the
active cooperation and continuous efforts by the NMRL of KDCA and related expert academic organizations including the Korean

Society for Laboratory Medicine support is still needed.

Keywords: Dyslipoproteinemia, Lipid test, Standardization
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Table 1. Acceptance criteria of lipid screening for the diagnosis and treatment of dyslipidemia [3]

Screening item Total error* (%) Accuracy (% bias) Precision (%CV ")
Total Cholesterol <9% <3% <3%
Total Glycerol <15% <5% <5%
HDL Cholesterol <13% <5% <4%"
LDL Cholesterol <12% <4% <4%

*% total error = % bias + 1.96(%CV)
"Precision (%CV) = (standard deviation/mean value) X 100

" Applied when HDL cholesterol is 42 mg/dL (1.09 mmol/L) and over. Applied when HDL cholesterol is less than 42 mg/dL and standard deviation of precision is
within 1.7 mg/dL (0.044 mmol/L)

Table 2. Criteria for the diagnosis of dyslipidemia in Korea [1]

LDL Cholesterol* (mg/dL)

Very high =190
High 160-189
Borderline high 130-159
Near optimal/above optimal 100-129
Optimal 100
Total Cholesterol* (mg/dL)

High = 240
Borderline high 200-239
Normal {200

HDL Cholesterol (mg/dL)

Low (40
High =60
Total Glycerol (mg/dL)

Very high = 500
High 200-499
Borderline high 150-199
Normal (150

*Applied for low risk group of coronary heart disease (having 1 major risk factor and less: age (male = 45 years old, female = 55years old, family history of early
incidence of coronary artery disease, hypertension, tobacco use, low HDL cholesterolemia)

www.cdc.go.kr 3492



FZh Zar 29 -’13 M492

Table 3. Treatment goals of LDL cholesterol according to the level of coronary heart disease risk [2]

Level of risk LDL Cholesterol (mg/dL) Non-HDL Cholesterol (mg/dL)

Very high risk group

Coronary heart disease, (70 (100
Ischemic stroke,
Peripheral artery disease

High risk group

Carotid artery disease” {100 {130
Abdominal aneurysm
Diabetes '

Middle risk group

(130 (160
Having 2 and more major risks*

Low risk group (160 (190

Having 1 or none major risk

*When a significant carotid artery stenosis is identified
"When having target organ damage or major risk factor, the treatment goal can be lowered
fAge (male = 45 years old, female = 55 years old), family history of early incidence of coronary artery disease, hypertension, tobacco use, low HDL cholesterolemia

b et bt ol ot Bt &

Centers for Disease Control and Prevention
Clinical Standardization Programs
ACKNOWLEDGES THAT

& National Medical Reference Laboratory &
Korea Centers for Disease Control and Prevention
’ f Cheongju-si, Korea (South) é |
% has met performance criteria for precision and accuracy for the time mentioned below, and N i
ﬁ -: is certified by the Centers for Disease Control and Prevention as a participant in the ﬁ
R Cholesterol Reference Method Laboratory Network (CRMLN). sops
¢ r i Assessment Period Pool Series Analytes /] ! N

August 2016-January 2020 m2o Total Cholesterol by Abell-Kendall
HDL Cholestero] by

Ultracentrifugation
LD Cholestenol by Abell-Kendall
Total Glycerides by GC-IDMS

January 2020
CERTIFICATION DATE

UKL WP, P
DIRECTOR OF CDC CLINICAL STANTARDIZATION
FROGRAMS

e P T

Figure 1. Certification of the National Cholesterol Reference Method Laboratory Network (January 2020)

www.cdc.go.kr 3493




FZh 24Za 2E -’13 M49%

Table 4. Cholesterol Reference Method (JCTLM)

Screening item

Reference method Reference

Total Cholesterol

HDL Cholesterol

LDL Cholesterol

Total Glycerol

Isotope dilution mass spectrometry methods for cholesterol in blood : —
serum (CDC ID/GC/MS RM) Edwards SH, et al Clin. Chem., 2011;57:614-622.
Ultracentrifugation / (spectrophotometry) Isotope dilution mass
spectrometry method for HDL cholesterol in blood serum (modified
CDC RM)

In: Handbook of Lipoprotein Testing, 2nd Edition.
Washington DC: AACC Press. 2001:227-230.

CDC beta—quantification reference method for LDL cholesterol in T Sl GG i BT ni

serum (extension of CDC HDL cholesterol method)

Isotope dilution mass spectrometry method for total glycerol in blood Siekmann et al., Z. anal. Chem., 1986;324:280-
serum (DGKC reference method for serum total glycerol) 281.
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