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Table 1. Current lipid targets used in the UK and in selected international guidelines
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Figure 1. A. Composition of lipoprotein particles. B. Underlying composition of analytes measured or calculated in a lipid
profile in a fasting and non-fasting state.*HDL subclasses include HDL-2a, HDL-2b, HDL-3a, HDL-3b, HDL-3c, pre-betal-HDL,
and pre-beta2-HDL. **ApoB48 can cross react with ApoB assay but since the levels of these particles are much lower in
concentration than ApoB100 containing lipoproteins, the major contributors to an ApoB result are Lp(a), LDL, VLDL and IDL.
*** IDL is not a significant contributor to a standard triglyceride measurement but can be an important particle measured in
the hypertriglyceridaemia seen with dysbetalipoproteinaemia. HDL-c — High Density Lipoprotein cholesterol, Lp(a) lipoprotein
(a), LDL -c — low density lipoprotein cholesterol, refers to a calculated LDL, IDL intermediate density lipoprotein, VLDL - very
low density lipoprotein, CM chylomicron, CM remnants — Chylomicron remnants
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Table 2. Instances when a fasting sample should be considered*®. For Sampson calculated LDL-c, fasting and non-fasting
samples can be used. Fasting is preferred but values may be reported where TG <9.0 mmol/L.
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Table 3. Pre-analytical factors to consider when performing a lipid profile. TGs = triglycerides, TC = total cholesterol

BR @B R R

3 3 3 2 W 4 2 2 O 2 2 e 2 2 4 21 2 e 3 O 4 I 2 e s I 2 2 < O 2 2 R 2
RF @R R B R FREERE EE R

B ERR R @ e ®

Baa

BEeERee

RERCEE @R B R ECRECER EBRCRR PR R AR R R R R EERE R ERRD R
B R @EERERRERDECRERDEE R RE R EBEER B RE EREE @R E
x| x a2 O . . 2 2 2 2 4 s 2 e ) | 2 R e R

RCRCEREEE B B E PR QD ECER B CER BR B AR R E R R EEE B EBERE R
3 2 2 3 s 3 2 2 Y 2 5 I 2 s 2 I e 2 2 R e N R e e 2 = 2 R 2 s R 2 | 2 e 4
3 | a3 2 O = . e 2 3 s 2 e O 2 4 2 R 2 e e | 2 R e S

PR ER @R @EEE RERAEME FEERE REREREIRERDRDE
B B HERE B EE RREEER DGR B CRE ER R CREERR B B B ®
e/ 2 2 2 e - 2 O = 2 s 2 R R 2 i 2
BEERRAR BAEEER B B EER B R PR ERD DR W EE D
] 2 e 2 I v R 2 2 v 1 2 a2 R a2 2 a2 I a1 2 2 R 2 P2 2 I R
DERCRE R CRE RR @ E ECRR R PR PDE AR

=

=

M M N




I e e A Ay

ooooogrL

BE QG EEEeE RERCEREERR PR BR B R REEDREED
B ERRER B R @A [ RERDA R AR F R EERE PR B
B EER FE QN ERRER B FRE R E D BM AR BEER B B BEE B CRE B @
2 2 e s 2 3 2 2 I 2 2 4 4 2 A O 2 5 2 xR R 2 e R
a2 I 2 2 2 4 2 4 2 5 2 = R [ R 2 e xR R R R I R 2 2
BREEEEED R DEERER DA DA E R E R
EER AR I REERERE R

PR ERE RE CRRE R R @R

BE @D a2 e O v N R v A R N v 2 e 2 e R vl e e e v R R v R R R el v R e 1
BREAERNE R R @ EE

Table 4. Secondary causes of dyslipidaemias to be considered when performing a lipid profile
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Table 5. Proposed testing intervals for lipid profiles

B CRRE BER BRE ER A

BER @ R RAERE REE R B EEE @ CREY R ERRR CEEERE R ERR REE AR E B A AR
BEEEER R R AR ERRCRCER B B CRER E
BEERRACRRACERE @GR @ R CE AR AR EE

B ECER B CRRCRR RRERR B B BARER R R EER @ R ERE PR R G PR R E BE R R PR
B BERIG CE @RR R RR E PR @ ER FR REER B R A RR FR CRE CERR B R R R CERE @R A R
a3 3 2 4 I 2 2 2 2 R O - 1 - O 2 O e 2 i O = I 2 R O 2 = 2 e e R 2 2 - 2 | 2 R 2

B EREREYERCRR B R R CRER R FR @ REE B R CREE AR B ERRR ER FREER RE
R R ®ER RE CE B CERCR ARE @R ER PRER ERRR RR RRER RRR GR R @ BE R E AR R ER EER PR
B RERER R B

P ERRCER FRFRR R R RERER G CRCR R R BEE R R EEREERRDEBRARR R
4 3 I 2 2 4 3 2 O 3 3 v . 2 2 4 I 3 e I 2 2 e 2 2 2 2 2 L O 2 R R N 2 s O 2 e R U I U
BRI ER R R B RAR B R R CRRRE REER BPR B EERE R E PR PR B RRRE EREE BRE R
B EERR PR @R PRER AR RECRE BRCE RRCER AR R R R AR R CER R R CER @R RREE
B R ERERARN RN R RERCRE P RARCEY ERRCER RFRRCGR RCR RRERR BR AR RCRRE R ER
BB EEEECR E R R

The wording used in the following and subsequent recommendations denotes the current level of evidence to
support that recommendation as per the 2016 ACC/AHA Clinical Guideline Recommendation Classification
System 66

B REA QR FERER R

=

Eid] DR ER RARRE & E @ ERE B R R ERRER @

=

EIPREN @R R PR P R R P EEE PR EE R E B ER R RE PR R R EER RREORE ERER

=

@ B @R R 0 @R P E R G ECEE ER ER B PR B @ R AR EAER B RR @R RAEE M

BERFAERRDEE® D B B BEEEE BEREER B R E R PR R BEE A B

BEEEECER B R R EERCRAE GECER R AR R @A BE @ @R @ERRE R R

CPEE ERE B BEE @ FEREE REERE B B B R P ER R R EER R E

RERAREHER EEE B G

B R ER R ER ERCRY PRAR PR R @R R @REEAEARE RER R R REE R AR R R ER A

REECARR R R E REE R RERACR BRR RERR RARE R R R EREEARR B PR AR EE ER

REE RCRER R AEE B R AR B E FRER CR ERRR CRE AR R R R R R E PR PR R

Bl CRRE PERER @ PP RERE PR FERE PR R @ DR E @ AR R PR @R PER R @ AR E R R R B



gooooon

=

x| 2 2 a2+ 2 2 2 2 = 2 R 2 1 2 e 2 O O e R 3 Y xR e e R R 2 O = R e 2

BCERCEERDEREERFERR AR B B R

RBEREEERERRIN @EFIRERCDERRDRDERGC R ER E AR R E R FRRE B REERR R AR B B

=

BB QR EERR R R EER RER P OEEER B X EER R OCR R RE G CREE RE R E R E R

=

REREREER B R CRRRR AR R G E R GEE PR R R R EER

=

BE G R R RERCER PR PR E E R R AR RRERE B ERE RER B @

=

R EEER D CER R E R ERDCERCERDRERRR R R ERE B ERER R RE R E G R PR

RERREER PR CER B R ERRER B E R R R DERRR R AR GRRE R E R R R RE R E

ERRAEAR @ @R RACER DA CA@ERPRAE B R PR R DR R B°PR B @ B R AR

e/ 2 R O O ) I 2 2 I 2 I 1 2 2 2 s [ s R 2 2 e 2 I 2 s R 2 2 I 2 e s ) R 2 e 2 2l R I E R R

BFED AR PR B ECEER @R PR @R BCR® AR R BPERENE @R @EE @R CE B AR @ E

B ER CRE ERR R CR R MR R AR B R REER DR RPPMERE B AR EE Q@

=

EREFERE IR R AR BEER AR BB AR MR E @R A EE E CRRREEERDER AR @

=

B ZREERE B DCR B R EERR PR R R R R @ RRE RGN B ER PR A ER EERR CR A

=

FRERR PR AR @ A AR @ EREEE FREETE

B EREE CERE R GEE
BRCGEECRCEREREERER R R B RREAY G CREERER B AR @R B R RE EER EERR

BEAR BRRAEN R E R A BRE RE CRER PR BERRRRR CRRER @GR B @ BRER B G REE
ERARERACRERCRCEEE RER AR R EE @ B ARER B GCRE BRI R ERE REE R A
BEECRANEAME BEREMECR® DR CRER ERE B BE @ EEREREARRE B B R EREERR B B R A AR
B EE@R

B 3 CE ERE R

a2 2 a1 2 I a2 2 2 e 2 2 . a2 < s I 2 I 23 2 2 v R e 2 2 ) e R 2 2 s 2 e, I e )
2 = 2 2 Y 3 2 2 2 2 s R 2 - 23 . 1 e = I 2 Y 2 R 7 - 2 Y R R 2 R
ERPRCERR R ER @ E R AR FACR R AR QAR (AR B R R R E R FRRE E R E ECEEE B

BERE R ERER @ A EECED B EERE AERAE EE R DA @D R REE R R B RER B REEEC

I e e A Ay



I e e A Ay

ooooogrL

B RE®EER G RE A R CEEREER ARG B RE A PR R R AR E AR E@

FRREACGR PR BARM A AP AR PERERARA R B A R B B R A @ B B BRR B @R EREE B B

ERERR AR ERACEEEBCRREREBED D RERR DR GERE RERR GREE B R R B E

A RCREERERR A E BB E B RE B B PEER B @ CRRE GR OO R O

=

B ERM® AR EEE E EREEREE @ B B EERER f F RS PR ARRRE B REE BERR R R A

=

RIERR B RIRE ER EE & BERE P EER @R R @ EER PRR @ ER [ @ FERR @ R

=

I 2 N 2 e O O 2 2 4 2 4 W 4 ) 2 2 2 s 2 R O O = U R R e e

=

B EER R CER B R R R RRREERE R CERER @ FRIER PR ERE®EAIR

PR EQRCFEEEERE B CRRE R R BRR R R CE CRERR B BRI GF BR BR BR @R EE

B CIE @EEE EE PR R CE CER GRRR R AR R AR D R ERE R @ ERED AR EARER EE D

(e 2 2 2 a2 a7 T O 2 = 4 . 2 e O O 2 A 1 11 2 v v 2 R R a1 = [ e e 2 E e R

BER R FEAE AR B PR PERE ER E DEDERE AR BEEE AR BR E ERR BEREE R EE

73 a1 2 4 A 2 2 a1 e 2 2 a2 e 2 a2 2 . e R v 2 2 - I e 2

B ERE ERE B B @R @ CERER R CRR G AEE RCEE PR ECRREE BE R PR R CR E R EER

CBECR GERE @ EER BGR B EE MEARGER BE R AR R E@E BRER @ B B E REEEER B &

=

R M@ ERER BRPR E R R QG EE BERE AR R E RE R ER CRRRRR B R R BE CR

=

a2 W 7 2 23 2 2 2 e 2 2 e 7 a2 e e e 2 2 e R e 2 e 2 2 e 2 e a2 R I )

=

BRAM @ CHE R CH FER R E R CE EEE P R ®E AR R ARR B PR AR AR EEE A

=

R FEIEANREEIRARARCR BRI ERAIEREDIERD IERR BE R ERDRE CER

=

CEER EEE REEREE BER R PR M@ R @ OR CRERE @R AR R R R R B

=

R @ ER @EER R ENEAR R AR GE@E B B BRR ER BRE BR R E ERR @ A

=

BB CE R ERED AR ERRD RERR R EE D RREER @A R A B PR ER A RREE B

=

EEDRCREIDEECERE DR R EIDERD R B B @R EREEE BB BR BR ERECE RO

REEE BRI D @ DGR BERFERERDER EED AR B B CIER EFE & B @ O

R EXE PR R BERE PR BRERE R @R AR AN A AEACR R B R B R



gooooon

B PR PARR AR CRR ACEE PR RAEERE REE R A RRRE BAEE FRCETR EEE R @

B R DEE CRCER @R R PED B CERAEEABED CRE REER R B D@ E R R

ECRERRAR R ER B ERERE P CR ERCREACE R ER AR @R ERARE B R B B R ERRE B

=

R R ERIARNEIRAERAREEDRDE @ CR RGERE ERERE B GRED PR @R BR R @

=

PR PP R R CERRD BERE @ PR B R R AR R REEE AR R R R AR R

=

PR (B PRR RRE BRI R R PRR EE CR @ RR ERE CR BER RRE B

=

I e 2 e 2 2 2 e 2 2 O = e s 2 2 a2 I 2 v 4 a2 2 R 2 . - R R 1 U R e R R 2 A 1

=

PR P E PR ER B AR @ CECER AR RRR B B R G ERCE RRR R B RR

=

BREERE R EREE R REEE R BR R CE EARE E D EAERE BR G

BERE A
BeEERE R

=]

BB B

DERERERE

1@ B RAR A R

CER EEEER R PR ERR B
BE AR E R ER

BaEE M

=

B@e

N &

B R CREER GG PR R E R EE B
BERREEEERERAE ERER R EE
BEREARER AR RER R B E @ P

=

=

a2 2 I 2 O W 20 2 e 2 e 2 2 e s I R R R 2
B R B

BREANE B R ER PER
B R EEEE

Table 6. Clinical decision thresholds for HDL

=

Ex 1 2 I 2 I 2 2 v 2 2 Y 4 2 2 2 A 2 v 2 A e 2 A ) N 2 I 2 2 221 R R e 2

=

B REMEECE NERR CEE B R R R RN @R R AR AR®E P E A

=

1 2 2 2 2 2 : I 2 . 4 2 s e v 2 2 2 2 2 A 2 2 s M U a2 i e 1 R A

=

2| 2 e 2 2 2 4 2 2 2 R 0 2 22 I 2 2 a2 2 2 2 = 2 2 2 . A R

=

R B R R ERECRERER BEREE REEE B RR R AR CRE PR G PR REREE R

=

FEE PR B @ R PR E G ERE R FER PG PR BR @R E R RR I EER PR RRR R B

BRRR BR PR R R CEER R RRE R R FCEE P PR @ ER R ERRRRE PR R R E R R

=

=

BEREAR BE PERER E PR DE EDEER E CER R EE B @ @R D E @

I e e A Ay
[



I e e A Ay

ooooogrL

R EREECE RN G ERE BCEEEE RECRE R BREE BRI RER B B R

ERR@EIR ARG RR AR BRR AC EEREEER R AE BE B AR R B BFE BE B

a2 I I O 2 I 3 e I 2 I I I e 1 2 v I 2 e e - 2 2 I e | e Y 2 O W v e R e I s )

CRCR @R ER R CRR BE B 6 B REE B R @R R ERE BE EER B CREE B R AR E

EEREE R @@ CEEE PR ECE RERR GRRE @A DA R R BE PP

B ERE BER CR ER R
BREFENERER B R B FRRR @ RRR RIERRECR ERR FRREE @ RERRE @R ER ERRE R
RRECF @RBERE R P CRER BER PR B R ERCR AR R R R
RERERCERER FRREC @ E B B ER AR CRE RE @ R PR R ERRRER B AR ER B
BCERRERRCGRE R R R HRERR CRER R CERERR R PR B RER R ER R R R ERE G
B ER FER BRIER B @ ER R

@
(2 . O - O I 2 2 3 2 A 2 I v 4 2 4 e 2 O [ 4 O O a2
Rl B B B CERE RE PR CERCR PR BEER E AR R EE B C R R E R EEE R

RE RFE R P ERCERCER FRERER BER R AR E R CRREEE RER B RREE R CRRE FR B R B

=

I 2 O O 1 0 N N 2 R e R 3 I 23 < e A e 12 22 2 I v 2 4 2 2 I N e I 2 R [ )

=

RRREE D CRRER EAR BR PR PR PR PR PREED B R CRRE R IR E R R R ER

=

3 2 2 2 e . 2 2 a2 I 2 O 2 e 2 1 R 2 R [ R 2 e R e 2 = R 2 = W 2 )

=

I RIRRE ER B@EE B ERERR B FEE @ EE EilE

BEl @R @ @ 6 ERRERR APEER B @ AR BE R B R PR AR GRRER PR RRRE @R PR @R E

ER BRE B B GEERR R ER ERE @ CR E BERCE @ B REED B R R CEE E A

B BR @R A

BEE HEEREER BCER DREED @ @ R @ PERE @R GEER @ B B F R FEEE DR R EE

RF RAEER AR B B BR PR P B R R CRRERCERER BE PR B RCREEE PR B ERRY R G R

2 2 2 1 2 I a2 2 5 2 2 22 W 2 e I v 2 R R e 23 2 [ = W ) e 22 I v R N e R 2 I

RRERRR @R EE CE CREEE BE R EERE B CREEE B B E ENR FE R R EEE R R G



gooooon

a7 2 I O 2 s I O 2 = i e e 3 e e e 2 = e 2 R W R v v . e e 2 ) R R e

BIFERE @ ER EE R FERR P EFAR B R R R R E EEE [ [@E

BREE R B EEECRE R RER R CR ERE R E @R B ERCEEERR R P AR EEE B RRRRE

EERRE AR FREAE AR B AR R @M A R R AR AR R @ AR FP2ER B @ B BEE

BRER @R R R @ R CEER R R R PR CREEEE B PRE RRE B R R R EE R EEEE ERE

FEFARER AR A@EEERDRR A@E BR AR APPR @ BEE B G R AR

I O v O a3 v 2 2 A W v s s s 2 2 e O a2 R e e e e R e s 2 E R

FEmEAR AR AR FRE AR MEARCEAE AR A AR B WER B R CAFE @ BE ERE AR

BRE ERCRCE R RGP AEEAR B B BRE B R ECRR B CR ERE G R R CRER @@

R EE R @ B E CPRRERCE AEEDERCEERDEDDER BRE BEE B R R EEER R B R

(e I eaN a2 2 I 2 A 4 4 2 A = R 2 I ) I 2 v I 2 e R e e e e R 2 i N e I 2 I

B CECRREEAEE @ EREE RDER B R R R GRE ECEEE R R R FEER R R EEE P E

AR EERERER AR ERE AR B ER BE @ R

B @ G CRCEC GICE G B QR ERECRERE R F EREEE CREEE CFE BR CR R B RERE R

B ER FERR PR B @AM AR B @ ECCH AR @A R AR @ E @R PR R AR A B ™

(eI 2 iz I 2 e e a1 R e v 2 a2 a4 I e e 2 a R e 4 2 2 a2 2 O e O 2 e R a2 2 R 2 | = R 1 a3 2 2 2 R 2

2 2 2 2 I 2 4 2 A a2 24 0 3 2 2 2 2 2 e A 2 4 2 I 2 I 2 R e R 2 2 2 2 R R e 2

(eI 2 N N 2 R 2 O 2 2 N s 2 2 R a2 R ) e R e ) 2 e | e R | e R R e e 2 e R R e R O R U 3

2 3 22 2 s 2 3 O 2 - O 2 2 1 2 3 e 2 22 2 e e | e R e s T E R = R

2 x4 2 I 2 2 I i 2 2 2 O O 2 2 . A = v 4 W 3 22 . A 1 s a2 2 O = R T v 2 I R T

B PERE CRCER B RER @ AR EE AR AR R R CARER A ERE PR R R PRERR @ E R

=

CERERRE@ AR AR MR EFCTPHE AED B @ CECR MER R@EEREE @ B @R B B

=

E [l ER R i @ ERE B GRRE ERR BEERRE see Table 2 in

Section 3.%°

I e e A Ay
[



I e e A Ay

(2 a2 2 O 2 R e 2 I ) O 2 N O R e e 2 v e 2 s ) e e

BB ER PR EERD FRER R R AR B R EARE @R G @ CEEE @R BB R EE

2 3 2 2 4 O 2 Y 2 2 . 2 2 2 2 e 3 . O 2 e 3 2 2 e 2 4 2 e O 2 3 T = W e R E T

B FEER A AP R @E B RN ECREED ARE B PR R ARE BR R B @R REEE B

IR R CREECERCEE AEE AEER AREED PR R ERREE R PN R AR @ EE

ooooogrL

2 [ e 2 2 2 e v 2 e 2 A e I I v 2 R e 2 e v v e A 2 R s v eI 2 A E T

ERRAE ARG R @A MR @R R AR R PR EER R AER @@ AR B

BEREER RE RN ECHRE IR AR AR DR RCE B AR PR BR BB @ QR A

RE RER @EER BRl RER @ CEE ER RRE E CRIERE @R @R kil

FREFCE PR APRAE AR AR BARE @R BEEE B R G R E ERRE @ @ R FEE

B CRER B R ERREEER B PR F EY CRER GR RCE G ERE B EER R R RR @ @R R EEDE R

EE REIE B CERE CEREER PR P E R ERCEERE FRIGEE PERI® @R FREREE B EE R R

BEM@CEE AR EE R R @R DR DER O

BEHADEEERDERD B RN PR R BR N B BRE CEREE R R BER R DR R

R CRE FERE PR DA DR EE AR PR R R E ERE R PR R PR PR CREER GE R

2 O 2 a2 e e a2 ) 2 e e 2 2 e N R 2 R I 2 R U = R 2 R e el e vl )

izi DIEERY P B RRR (P BRI Bl B Rl ERRERRR @GR

I 3 3 2 2 O Y 1 3 I 2 3 2 2 2 - 1 I 2 O - 2 v £ R I 23 24 v v 2 R 2 R A 2 [

BEERAE R GRRE B E @R R AR R EREREE B @ CERERE BRER G PR B BR B ER B A

DI ECEE @REFRCER BER B ERE R BRE R B C#

BREERREERFE

B RE CERR R ER AR B

B @ B CE BR BR B R

]

Ban

B RECR BRRER R R R CEE @
B ERMA
B B B R

BEEE M

REFEEAE PREE B @
B B HE @F PR EREE




gooooon

=

REEREREER @

PR @ R B RERCREE R B R
BE MR @E EE R EE
B EPRERRFD?

BRER B ® R A B BB QL

B EEE B R @ RE B REE B BE E

BRAEEBARR B AR QR
BREREE

B @ Q ERRE BRE ER

BEERE AAEAR I @EE ERREEE
B A EBER R A R
B FRRE B EREE B R E

RFER R BR R RE R BEE R R R RE R @ R P AR PR R B
B QR R EERER B E R

B B R

4 a2 e R N 2 e O | s
B RCRRREERDRE B AR C
AR @ BRF ERE BR RRR B

=
=

2 BER [ EEE ER G
2 @ B PR

=
=

B B B BE @E BRCEERR @ B EMEERECEERE R R R
B BER REE BE QB @ BER B R

B EEE A @

B ERE PR ERX R CRERRE @
BB BER EEE RER B B G
B B E ERRERER @ BREE

=
=

2 R B ER

=

BREERER BER AR
EER CRE M FEER B R
B EERE B BR RIERCER FRE @
BB @R

B BERE ER B @ @

=

B &R

B BRE ER B RACEE @BEECE BEREAER BEEE B EE B EREE B AR
B CEERC PR G B ACRCEERCRR B E R QAR R CEE
B B B CRE @ R PEERCERER B DERNE @ G R ERRER G PR

CBERERERBEE R M@
B ERR B @ AR
@R AR
RERREEERDE
B ERER R B @ RREFREREERAM@E BERENEERAE RDEE R
PRRE M A ERDRERR B R
R EE AR R

=

@ R eEEe

=

REEEEE R ERER R

=

B QR FERR PR R RRE EE
BEER@EERAERE R @R R
CRRERR A E R R E R
REERAREME®

]

BEEEFRE BEREIR QR RAREEE EE R CR AR
B EE @ @ RPRE AEE EC

I e e A Ay

=




I e e A Ay

ooooogrL

BRI B RE

Table 7. Clinical decision thresholds for triglycerides. Fasting target (F), Non-fasting target (NF). In those with diabetes and a
typical picture of raised triglycerides and low HDL, there may be benefit to additional triglyceride lowering over and above
simply statin therapy alone.’
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Table 9. The risk of cardiovascular disease based on classified Lp(a) concentration

BERCEEER B B E @A B BEEREEERRER
B CERR GER R R E R

EE N

B B @

B B @ EREE

B @

AR BEER @ E R DR RERE PR @ @ CBER EE FE EEE R R
BHEERRAR AEREE PR

R @E R E F R @R E EEEER

AR AR @EREEEEEE B QR

I e e A Ay
[~
[

B ERCE BR CR ER R
B [ R CEREERCEERE AR R DR R R R RERE R B ERER PR BER R R R B B
B FRR B R AE R ER B ERBE AR R ERRR RRER @R B EE PR B R A R A
RERCERE PR PR BR @ RIGRR PR BERE R ER R EER R ER CERCEE ER RER ER
PERCECEERE ERCRRCEREGREREIRNRRC RN BER B CRREEH B R
B RER CE QN CECERR RARER REE B
B MR R AR RCER [ CEER R B E R CRERE P @R ERR R R ERE R B E R RER
BREMRECEERDRER R R R
B R @ RACEER IR R E @ R CCERR R R AR E R BAIERE R
(eI | 2 2 B 3 2 e 2 R 2 R e R 3 . 2 R - R . 4 )
B R @RDR DG EFREEGRCRCRE R R AR GERGE B CR AR BB R CREE
B R R
B R A
I 2 2 2 I v e 2 e s 22 2 e 2 I 2 2 O < 3 W R a i I 2 = R 2 2 v 2 v e e R U e a2 )
RECEREARER RER R BR CRE R @ RERERE ERR CE R EREEEE RRR CRER B BE RER RE PR R
BE @A @ R R B ER RRECER @R R R ER B CRERE R A
I 3 2 2 2 2 I v 2 2 2 2 4 I I 2 e ) 2 N 2 v 2 e R N s e R 2 e R 2 2 e 2 R e ) 3 ) 3 e R )

2 FRER B R [PR] RIERE FRR B BR BEE R B B R BE e

B B CR EREE EEE RRE R ER AR CEREE B R PRRR R B PRER AR AR F EE



I e e A Ay

=

=

=

=

=

=

=

=

ooooogrL

2 2 2 1 2 N 2 e 2 A 2 2 A 2 2 3 a1 4 I 2 R e 2 v 2 R 2 2 R R s R e

BE B @R AR EE ER R R ER CE PR R A D E DEER B R CEE EEE R R R B

B CRARR @R EPAR AR EEERECR AR BERRRR B CRE B @ QA ER R EER BERE B A

BEMEAREER D BRI IAE R IR @ REREDERDCER R R RR B B PR

BE R EREDRAR CRE B BRR B CRE BRE ER R R REE CHE E AR BRE ERREER B ©

B REACHCR RER MR P FRE PERR @ BR R CERRR @ PR @ERCEE BER AR AR R ER B R

I 2 3 e I 2 R 2 e 23 e 2 23 2 O v I 2 R e R e e 2 el v R R 2 I e R 2 R s U e i

PR R CERE BCRRER R DER B RE @ R PR CRRE @ERRE PR B RRE B 2

@ECRRERE P REE]RRFR PR R PED @R @R IERE AR ARER B B ER

R @R MR E @ @R @RI ER @@ DR @R @ AAAPPE@E @ E DEERE @

B CR E® CR AREREREED AEA QAR AE DER @ CEEE @R AR AR CREREEEABAR

EiG] °m@ RRR @ @E B @R B RIA (B B PRERR ERE FEE

B EERE BR @@ E @ R EE REER RR BE R RE R CERE RREREE B R R REE R W EEE R

EREER P@ERRECEDRER

I 2 N = 2 2 2 2 2 2 4 e 2 2 2 4 2 e 2 2 O 2 U 2 = I 2 o I U E N R R U = I

B ERR @ R RERRRER FRERR B B ERREE EHE @ REEREE

I 3 2 3 O v 2 2 O I 2 O 2.3 e 2 2 e 22 2 2 I v s 3 e 2 a2 R e 2 2 ) 2 R

FR RER RER BEREER R PR @R PR ERRE R ERER P B RARE P RAREE B PR E R

EER E CFRER ER BE BR B A EE E EEE R BEEEERCE @R B ERE R

B EEFERR B EEER BERR R EER FREECEEER B B CREERERE B R R ERRER B CRRER B R E ERERE

a2 I 2 4 2 2 2 I v 4 | 2 I 2 2 3 2 R 2 e A e 2 s 2 N e

BCRRIREER RCERDEREDEBR ERHRERRD QAR E DR B Q CREER CREEE B B RE B B ED

3 3 v 2 3 v I a2 I v s I e 2 3 2 s 2 A e 2 e R s 2 M e s R N a2 e 2

@ RER EE PR R R PR AR E R ARRRE RRRAR @ R GRER BR B EER PR



gooooon

=

I e e A Ay
=]

BER R R EED BEE P ERED B ER PR BEEY GREARE @R AR BREE @ AR R

iE N e I el 2 I R v 2 7 O 2 R = N e a2 xR e . ) W s ) 2 2 ) 2 I R 2 R e ]

B BR CR RO E R G R R HEEE R OER CRERR ERER BIER R CR G ERE BR CEEEER A R

BER B BR EE R AR R ECERE REM@E RERE @ R B B @ @EERE B AR @ @ B R B B

B R HEEEED B R R CR PER G E B AR AR E E R R DR R GRRE B R A R R R

R EPIER PFER EPRIG R PRE @R ERE ER CRIG R BR GR ER B AR R B [EPRD R

B R AREARRE EE B ERE ER B ERE FERECEERR BR AR FRERER PR PR @R R AR R RRRR R

FECERREEE B A ERRRRCENRGERDARR R R @

(e O 2 2 2 2 1 O e 3 2 2 e a2 I 2 e 2 xR e e I 2 e R s 2R e e R e e I e R R N

R BER@®EE B B ER B @ EFER CRR BR B EEE R E @R EREEER E

DR EEE M AR AR @ DD B B E BRCR B R R R R RARDER B R

3 e v 2 a2 a3 73 e 2 2 e e s e 2 = e 1 I e 2 e e | R 2 2

CE? B B R ERE AR @R B ERRRR R CRE DR ERERRE B B B BERCE CR ERE B CR R

B R ERE ERE PR R R R REER DR R B G R ERHEEE R B R R R NED DR R

RE R E RER R @EEADEAD RE R B REERERRE R @R AR E @R R

CRER B RRRER B AR E R EAR B @R R ER R @R ERRER R ER EREER

(I 3 2 2 a3 2 e e I a2 2 2 < 2 4 2 2 2 e O s s c 2 v 2 I A M e R R e - A e

[ PERRRR R @A ER @ R FRER E FEEED G

@ B BR GR ER @ [ RREER Y BER E CR GE R A E ER DE R EER DR B R

BFRAEEARCRR BN F?® AR PER B R CEEER @R R @ PR AEE R R AR @

1 N 2 v 2 5 2 2 I 4 2 2 5 2 2 2 s v N e 2 2 e 2 O O 4 2 2 R O 2 = e A e N T v a2 )

ERRARCE B BR BE CRCERE A6 B R R ERRR R B R B B AEREEE G AR R E E R

izilE] EEINE B ER B IR BiE 2]

a2 2 2 I R Y v 2 2 v 2 2 2 R 2 2 I 2 4 5 I -2 R O 2 I R O 2 R e e 2 R 2 R e e D v E R

PG CRRR RCEE @R ERCRCRCEERRRGEEARER R R R RRRERR R R R CRRE R ERER ECE



I e e A Ay

=

=

=

6 [ 2 O v 2 2 2 2 e s 0 D = < 2 e 1 24 2 ) I v e I 3 2 2 A e R 2

P EEE R ERD QR E R @

R BERRE @ B EE B[R

B QEEEE ER R E R EEE DR B R CERERE PR R PR DER R R BEEERCERE B R R E

PR AR R MEN @I EAR AR AN A AR B ERECE R A @O

(2 a3 R 2 4 s O a4 2 2 e 1 2 e [ e 1 v O W R e R e I 1 2 2 [ i R E

FRR CR @ERR B FAE R A E R R B R ECHRER B PRR B R R OERRR RE Y P AR RE R AR

BR ECERRERRDERER CGEER B R @RERE AEE B R R R EEE ER EREE

xR 2 2 ) 1 2 2 2 2 4 22 2 2 I 2 4 R 2 2 R 2 R a4 a2 2 R e

PR AER R M RAER ER PR @ E REE IR EER G P E R E BRERER B B B

B CRERE BRE ER A A
B R CRERCEER G ECREER B R CRRERER FRE RFRE RRE CRR EEER #RERE ERREEER B[
BREEER B
B R B EERCERER B RERERCGEERCERE REE BEE @ R B
3 I 3 2 3 e 2 e 2 . 2 e R 4 2 2 5 R 3
B BREERAMEEI DRAERARDEECR GCR B GREE B &
B B BEFE R DR EEEERE 2 RN AR AER R B BER B R R R
B CERER @

BRERE @

BE @EEREE GERE R EE B R E AFERE ERR CRE RARE BB EE @R @ R EEE AR

BRED AFRERED PER M R E R R @R B B PR B R @R FREEEE B OB

@RCE BE R AYEE FER R AR AR CBE G PRRR B R R AR RERRER B @ CR E REER R R

B ERRER IR R R P R RER AR ER B E EEEE EEER BB BRE @R B @R A

PERERR B R ERAE @RAR P A R AR ER B A AR R FAW E R @R W RRER PR B B G

REXER P ERER B R E QMR PR RR @ RARERE R PRRE PR R @ B P RRERE B AR AR @ AR AR

ooooogrL



gooooon

BEPRERCAR BRPR R AR R ECEE AR AREE B CRERRE RAER AR @R AR B B E EPPRER R B R

B EEREAEIRIAIEER A IERDEE DR BEER BE @R R AR E D BR B EEER B

B BR CREEER @ @GR @ B G CE RE R EEEE A FEE A RE R EE EE G EE B Y R R

EREREMRE

@ BF R CRR BRE RRE R EER ERER RED B @ R REE RR AR BRER ERE E R PR @ R R R R

=

B P GRE CEAEER P AR P GREER R AR B R PR B PEERR BRR R R EER CREE B OE RE

RE BER & @ PREE AR P BREREERRE B R R EE P R PEEE PR G @ R B R RE @ R

REREEFACRCERERE B ARE R AR CRR @R B BR R CRER CRR BE PRRER B RRR B R ER R R

B CREE ER B EEEE B

BRI ERAREDE R CE ERE @ R CEER E R R R ERR FERE B BRE R R B R ER R

B R ARG BR FRRE B R R B R CR R CRERE @R CER @ E R R EER @R R R

B ERRCE BRE CR ER R

B BREEEF R ER R CRE R BR R ER B CARARCRR B @EEE R E RRE AR R R A

B BEER QR BEFEEARE R FEE ECFEAEERE BEER R AR B B BER ER
BEEERRERRARAEEACGEARE BB BE R A

3 2] a3 3 I I e e c I O

=

BEERE ERE R CEEEER FRRER @ R R EE ECE AR @R EEEE R @ ER ER G

=

CR B PR R R CRRE B R CRE RIERE @ ER FRR R CRR RRE BRE R FRRE B PR R R R R

=

BECEEERARE B R CER R R CRER B R ER CE G PR E FREER R R EEERE B CEE

=

CR R B F R ERRE EE P20 P @R B CR® EE®E QR B PR EE

=

@R FRRR @ FEER B EE R @ R E R DERERE R B ERR B ER B AR BEREE B EE

=

3 2 2 2 e 2 2 2 2 I 2 4 e 1 5 O 2 5 2 2 [ 5 xR R e I e I 2 s O e ) e

=

I v e A cal O e s O e el R e e e e e e | s a2 i e R e O e ) R 1 2 R

I e e A Ay



I e e A Ay

B R RAMEAR BRER B BPER @ A A CR AR A A AR PR ERER B F R EE PER FREEE @ G E

=

BERAMERRRE R CERR ARE A @ oW FE@ R BERERR AR B E R BRE B R

=

=

BCERE @G CE ER R G R E R E E CRREE B P ECR R ERE CR R B R @ R

=

R AR B ARG CECREREE RECR R EE PO () R B R R ER

PR AERCEYEAEDP R ENCR AR AR R R R @R CRREE DR BF R EERD ERRCRR CR ER

B ERRCE BRE CR ER R
B BRREERER GECECRE @ CREECARCARCE B R BECERCREE AR R EER
B B ERR @

B DERRRER B
I 3 e I 2 2 2 2 4 I 2 2 1 2 = 2 N 2 R 1 2 e e 4 2 U 2 e e e R a2 e 21
B R EARARACERR A @ B BRR BRRARR A R EERRRE @ A AR PR A AR A REEER B A B AR
I 3 2 I . 2 s O 2 2 e O = I O O 4 ) 2 I 2 ) 2 e 2 I a2 e R e | a2 R E N E
BREERRRAEMERADR" @R R @R CE D AEE R R RE @ R

REE R EE RN D ERE

@R BREE BER P ERER RR R B QR EER AR R EE R RE @ EEE E R
B EEREERCERR DRERRR B R R BRE R PR B @ ERE RRE P ER AR R R R R
B QRN PR EIEACRE R EEBEEREAEBER D EE CERE R R R B FRE R
B @ FEEEEEER fEE P @ QR BR B ER AR GERCHAERERER B @ EE R EEEER

I 3 e W 2 2 2 2 a2 e I 2 1 I 2 N = 2 v R i v 2 e R 2 T e U R e R U E I

=

I 3 3 3 3 2 e 2 2 I -2 2 e 2 2 I 2 s I 2 R 2 R 4 O 2 e s I e R s U R 2 2 2

=

RREFE®ENRARARE BR RR PR AR R B R E R AREEEE CRE BRRERR B B CRR @ E R

=

REFARE RDCERREE R AR AR AR B R R R EEERRE B E BEREED B G GER

=

e 2 I 2 a2 ) 2 a3 2 2 A e 2 5 2 A 1 2 [ 2 R 4 | 2 I 2 2 R e 2 = I

ooooogrL



gooooon

B FRER R BRE ER E A

2 3 I 3 O 2 [ 2 2 2 3 e R 2 2 e R 2 2 I s 3

PRX @ CRER GARRCR ERE AR ECE RERRE B EE R B R ECRRR AR R B E A
B REYER R CREEE @R @R IR CE @ B R EEER CR R B AR E R R RE
B AEEEAEE DR A R ERDCERER B E R R BR @ B RRE

B QR R CRE R ECAR AER R A

R CH PR R R RCE R CPREAR PR @ R BER R P RERR B RPREE PR RRE @R R B R

RER B R ERRERR AERE PR R PR AR P @R R B R RERERRR CRR FEE DEER R PR

B FR PRR BR PR R PRCRR GEREE RE CR AR G AR R ER R R ERE R R PR RERE R

I 3 e e s 2 2 2 e 2 I 2 R 2 I 2 2 A 2 | 2 a3 M ) O 2 R AR N s 2 e R R 2 2 R U

BEX ERAREERNRE CAREEEEER B B R B B R ERE R EEEEEE @R G R

(2 2 312 2 = 2 2 2 I 2 I 2 R O . - R N - c W v O s 1 s 2 e = s O R

BREEEERD BRRR B CE E EERRE ECERE OF AR R R QD E A @ AR O R RPRERE PR B

{22 2 3 e 2 7 2 I 1 e a2 e 2 R U e R e R R e s E R R R

=

BEEREE AR BER ER G EE R CREE B B B CREER B @CRE B R E REREEE D R

=

B REEE R EEE R R R ERE G

B @ R AR

=

CRR PR PRE R RE R DERECER BE PRRE GR @R @R RE R AERCER R B R CREE R

BREECREERRERA @ AR R R B @WCCRRCE AR MR R R @R R R ECRR @R

=

=

BERCEERRRD AR R PRE G B E Y EER R R BREE B R OREECER @ G A

AR EBARR @ CCE G CEE AR EREE PR ERE R E R CREE B ED E R R E

BRCEEEREE DERE RER R BEE R R ER R RERE B R EREE R PR EEE R

CREFIARARAARAEEEIR G ARG R B R PERAR E R ECRERCER B R R R @ ERE

H & @ Eiid] izi[E] RPERIRIE B F PER R PRR EER PR

a2 3 1 2 s I i O - 2 2 I v R e v R O 3 = . R 2 R R R O e R = e i O e i e R

I e e A Ay
(=]



I e e A Ay

B @R

ooooogrL

BCEREMEERAE R PR RDE BR CEREECEE RCED GRMER BEECRER AR B B REE B

B R E R RICE @ R FEER PER PR DERED AR AR B R E @R EARE RER B R ARE

AR @MEE E FEREE PR PR G CEE R R E R AR IR AR R RERCE

REREARRERARERD RERACA AR IR EERERIREEMR

(eI e 2 e 3 R 2 3 2 2 a2 i : 2 2 e O e I 2 4 R 4 2 . 2 | I 2 23 2 2 [ R a2 £ A

6 12 R A v 1 2 2 2 2 1 2 R 2 < - N e N N v R a4 v 2 2 222 R R

B CRE @R @R ERCEE @ER @ E R R PR EE EE PR EERR PR ERER @ E R R

RIEECE R B E BRI EEE R ERE RRE G EE B EHER BE @ R @R EE R E

B EE B FE ERER ERERER R R AR BEER BRFEEE B B ER BEE B BEE B R

B ER A

B EEE B PR CEE @ BREERAR B REE EER R R BEE B
BREEEA B @ ER FEE EER EE BEE D E REEREREREN BRE B B EEE
BEECERE R CEE G RER BR B EE R
B PERE B RERR B ERE B R ERE D
EEEMERER R FER A E RE BB
B FE
B a e B B R RGN CER BEE QB RECRERERE RRE B Q EEE

=l
=]

=

N =

BE BB B
B @ R

AEERE B
RECRMEAERE

=
=
=

=

2 B [
BEEM@

=

=

N &

= &

RE R E CR @ R BR B EERRRE
PRRE B RERR A @RE E R R R R R

REERRCEE CREBRERE R R
R BEERER PR AR RRER B BER B EEE AR
BER AR ER R R

BERERCE @R @
BEFAEE PR EEEE R G RE BB
BEERCE AR E R CERE @ R EE E R

B @ B CE B

=




gooooon

BEE B A BEEERER

B @ BECE

R ER B E

BERACRERREAE QAR CEEE RERE R E
BEERFEAEERCEREEE B ERER B EER
B R ER B B CREER CEE @ RE R

=
=

d ACRCREER PR R CEER R E R R
ARE B G CRGE BEE B R EREEER R
A0 PR BR B R R R R ERD

M &
N &

B @R &

=

B @

=

(=]
(=]
=]
=]

=
=

2 PR RIERE B ER

@ RIE

=

2 [
BERRECERERED BEACRE R @ REER M DR HERR R ERRER AR E R AR
DRARER B EREMD B R FERERR PR AR REER B ER R ERE AR
B R AR R R
B R RAER R BB R EER

DRERFRCERERRARERRAEERRAE @A
CEEER R REECAERDE R DR G R R

= E

=

B &R

=

=

B &R

BEE QB

B FER FERR B R BB E RER 2 2 ] 2 2 O R 2 R T 1
e REERBE@EAARDEQR M
B B

BEEEDE ERE BERER O
BCEREEEREDE DR B @

RIRPERRERRAERERRERE R E @R B
CECFER AR AERCE IR REE R R

Table 10. Recommended thresholds for laboratories to flag results and suggested comments.

B CRRE ER CRE EE A

B BEREAREFIBAEIRERCER G R (BRI @R @R CE AR AR R R

B CIEER B E &

I e e A Ay

BRECEE @ CERECE @ CRRE B A@EE AR AR @R R RECE R CRRRE PR RE BR @ R

BEECREIE EREECREN R IECRERD BCR B EERE EBEE BRER



I e e A Ay

BEERERE R FE @R B @ EE PR CEREE @ E E ER EE R B CEER B RE B R

BEE @M@ RGER R REER E BR BEE PR B R EREEREEED B

EE i B B REERER B G RER R ERRRE [P P PR B AR ER R A R B CR G

[FRIR] (R

ooooogrL



gooooon

3 IR 3 I s O O I O s s 2 2 Y e O 2 s 0

B RREREE RR ER EP
AR @ G RERERR @R B R ECE PR P E R R E D ER GER R B R WP
I . 2 2 I 2 I I 2 2 I 2 R 2 R I - R 2 R 2 e I - R A R 2 e R
DRFERDRAECERREEARNRD AR B R B
PR ER AR ER D ERD BR AR F GERE BE R REEER B R
BRAERRCERR EREE A EE R AE @ BEE CGRR BR B A R @ @G
B AR CEE R PR E @ E @R BRRERR E CRREER CR R B @R EERR B R
B @ @I REE EE PR R
e/ e 3 Y 2 2 I 2 e s 2 = R R E T e N 2 R e R e e e e e
REE PR B EREEHAEE @ PR @ PR R AR R EEERE RERR BRE
QR R ERCR B EER BRE B
R BERERER R B B R B R EREED R DER AR R R CRRRER R
i O 2 s O a2 e 2 O 2 4 2 I I v 2 5 a1 2 R 2 R 2 R v . 2 R R A
@ ERERECE AR P EERER BE RR R R R B R E R R CREER
B PEE CRR PR EER ER G BE B R D EREERRER BR R RE D EE ER R E
BR R ERER B AR E @ R B CEER E
@R B RER B RRRRR ER B CRIERR R E @ RER F AR
DRERRAEEEMA
REERCREIRAERE A RNE @R R DR R R R R B R R E
ERERR REEE EREEE REERREEEDR R R
i a2 2 I 2 . 2 e e I = 2 O s I 2 4 N 2 s I 2 2 2 s e - R 1 R e 2 A
RERREERQRE PERR AR B B
BERRAAE RRARRAEER BE PR PR B @ PRE AR E R E R
R R MR PRE
B RCREER RERE B B @ AR AR ERCERRRGR B AR E AR
a2 2 2 e R Y 3 e 2 e O R 2 R R R - W e R O
REREFRACEAD @R @ERERD B AR RER BR AEE @ B &
BR B FE BRERE B BEE @ EEE CRR G PEER @ BE B B PR E RE R AL
BERECREE ER R ECERE @R AR E R
B ERREE R R R AR EEEARD B @ AR AEREEE B B EREEE P B E
EERERE R BFERELRE
3 O e v 2 I 4 2 2 2 2 2 I 2 2 2 2 I e R 2 2 2 2 I < A = =
BEE @ PERE CE BRRE RERRE B R B AR CER R R B ERRREEE @R
B EAERE R E
ERERERAEEED BRRRER CE GRE AR B D AERE B B @ G
BEEDRNEEIEHIED AR E PR EADCEER BB @ R PR B AR B R
B EREEEE D
200 2 a3 2 2 2 e 2 2 1 4 R 2 R 5 2 R I 3 vl v 2 R 2 3

B R R A
RRE R B R E®EE
B REER @

B = =

B R R A
B R R R R R

= =

EEE A e
B B R ERER B

B CRRR B A
B B RE e

BRE @ R EEE B G ER REEE @R PR CIR B BF R R
QR EERREIRDERAEREAIIER R A A RERE R

B @ CERRCER B REERE G R B ERR R CRCGIER RE R ERRE B E R R

DR A BEERRER R ER IR AR R E

H FERRE AR B R B R RERR BR PEE PR R CRRRCRR B @ R CERE ER B

CEM® R AR B B @ CRRRRR R PR RE R @ B RO ER RER
B AR @ @ RERERER R R PR PR R B RER PR @ RPER R G

B CERR QA
B e

I e e A Ay
[l




I e e A Ay

ooooogrL

=

I N 2 2 e e a2 4 R e R U R e R 2 2 e R U R
B B FR ER CREE P @R

8 c 2 23 2 2 I e O 2 2 2 I 2 3 2 2 2 2 2 3 2 e R R 2 2 3 R 2 -
REEERRDERER

B B @AM A B AR B R B R EE B B RAERE B B EE
PR R IEEAEE RELAERARAE R R E E RRAEECER B B E
e [E2 2 I 2 v O 2 3 a1 2 2 2 2 R 2 e 2 e R e R 2 1 I s e N xR
DEERAE FEARCEEAE CEEREERE @R R R R EEE @ R R
(G e eI R val i N2l 2 N O 2 3 R 2 O N s ) v 2 = e O e N e 2 R R R E T P )
REREEREREE R

BE PR AR P Q@ @ CERR R CEE R G F ER EERE G PR
B BRI ERER RIGE BRERRE B B ERE G CRRREER B EH B B EREER B
i 2 O 2 I 2 1 4 I 2 4 2 2 2 A 2 4 2 e 2 2 Y e [ R 2 R 2 e | R ) M D U
DERIEIRDECEER R B E

B @ RERERE R CRERE BR BREE RERD AR B RRE R CRE B ER EE
CERER @ B R RRER FRR GCEERR B B RE E EEREEE B B RRER B @R R ER
MRCEE AR CRR R P E ERR G (AR R ER REEDEIER R EE R A
B CR EERER B B BR EX RE AR B CRRE RRREERERERRE B R CE AR G ®
CERRR 0 @R BEER RCR AR R R E G R AR B R R R E
i x| I ) I 2 4 2 e 2 R 2 s 2 a2 a e e R e 2 R e ) a2 R E R I U
DR CRER @R E FRRRPE BRR

EERE P @ CRRERE P BRRE CE ECR PR R E R REE R R R PR
3 2 22 e I 2 . -2 2 3 e 2 . 2 3 2 4 I 2 A P2 s

BERAR PR AR BRE@E B B@ EERE PR P OERRER R G B PR R
B EFEEEE

RREEREARDCREEE CRRR @ R CEREEGECRRDR AR BE R AR R
BR @ ERR R @R

EREAE R ] ) I a2 e 2 e 2 2 2 2 W 4 I 2 2l R ]
EERAEEDEARERRAR B R ERE @ Q@A

3 e 2 2 O O 4 e - v 2 A 2 5 2 2 R I s e 24 1 2 E

BE B CEER B R CREEE ERERR B QCRRERAE B R E R R P EERREEE
BEEEEAE

FER A RAERACEIRE @A AR BE GEERR @B BEEEEREFEDE R D ERD
B CRR ERRR @ BE B @ E RAEER R B ERE B G EEER BR B ER @R EE
IR ERACPR A AECERBARNCRER QA

2 2 3 O 20 2 3 3 2 N e 2 N 3 N ) R I 2 2 2 R 2 A R e A IR

=

BEREBERERBEE

=

=

B EREEEHEA
B AERCER E @ e

=)

BEA R RE

=

BRR
B RER FEE EER

=

=)

BEER REER B B [

=1

=

B ERA R A

=

BER ERFEE B @ B ER B B CRER
B CE EEA

B EERRE R A
BEEEEA

=

DERERMEE @HECRCAERCDEC R E BE

B PR EERR B PR RECERE R E R DEE DED BREE ERERE® B B B
B RFEREE B EECE R PR @ A GRE B BREARRD B RR R EE A
B AR ORI EE AR @RERRAEREE R RERRD R E DD

B CERE DA CERRE AR E B R GERCERE CRRE B B RREE B R D R EREEE @
B@EEEE BE AE B QA
BEA R




gooooon

N Y N N N T N T T T N



e e e o o o R

B PIPRRER B @ EE PR FERE P E R EEE PR R R G

REGERBEIRE R R®

gooooot



goooooo

I e e e

3 8 3 I 3 2 5 3 2 2 2 0 20 5 3 e 2 3 I 2 5 2 e = [ I 2

B BRE

B &

4 2 e = I 2 2 s 2 e Y 2 2 e

B BB @ ER B R

=

EIER P

=

Baa B B EEER @R R
B & B BE A B B EEER @ A
LN B B REEER @R A

BRREA

B CIEER G

=

BEREERREEREE R

CIPER)

EEE BEE EEEDPERDR
B 2 B REREE A
B B B REREE A

BB Q R R AR R @

BEREREREEMA

DP = decimal place




I e e A Ay

ooooogrL

=)

BRI B B B

=

BREREAMEFRE FREE R R R EE AEREE E
FERRE @EREEICGCECERRE AR MR AR EE R E
AR R EEERRARCE R ERE R B B @R

[European heart journal®

=

=

=

B PR RER FR
IR @ERAERE ER R @R B EAR FARE @ E EE RRRR [@E B CEE RE EE EE B R @ @A E
BEER EERRCERDERRDER R

FEREEM@ER PR PR ECERCE AR @ B B GCRE G RE @ F R EE EEED R
ERIAMA : the journal of the American Medical Association( B @) EE 3 6]
B@EEREERE B B mEAR R QR A
I 2 e 2 3 I v O e . 73 R e e < s Y s R = e R R s 2 e
BER B PR BAMARE R BR A CR BB AR B EBARRARRAEEREE R @A

=

=

=

B &

=

=

=]

@R @E QR R R RERoncet® @ [
RPREARRRAE RMEARRARAEERERIRAEERE

B &
=

=

=

lENE
? QR P
EIE

N &

=

=

B RIEE R B @ ECERD R R CCR @B A E R EE RER
Bliropean heart journal Eid [Fid

BRI B @GR EER RERE EE 2

Annals of Clinical Biochemistry?l

=

atherosclerosis reportse:
[l



https://doi.org/10.1016/S0140-6736(05)67394-1
https://doi.org/10.1016/S0140-6736(05)67394-1
https://doi.org/10.1111/j.1464-5491.2009.02888.x

gooooon

I e e A Ay

=

B A E R Eii] The Lancet Regional Health — EuropeR B B @ BRER A &
B R ERNEREEEEE B E
(0 e N e ) v 2 2 2 e 2 O O e R 2 2 I v R T 2 < I I R R e 2 2
@R @R EClinical chemistry? RRER B B @R ER @R B
B RARCGER A ARG GEE @ PR R AR B P ED AR @ R REERRRE BE B B ER
Heart®@lRl CIEE B CER B B CR @ CRER B CRERE R EEEEE EE
CIE ERIE CRECE B E CER B RGEED @R R RRERE B R ER E @ERE RREREE RER ERR @O
@RGP EEREERRERERERRBBE
ClEREE CERE B B E R R RE ER BER EEE ER BERE R EE R R CRR RR R R AR R
3] ] @ R EE & Bhe Journal of Clinical Endocrinology & Metabolismil
BB R CRE R AEREER B REE R R R
i 2 2 2 3 O 3 2 s 2 e 1 s O 4 O a1 3 e R 2 e R O 1 O B e M 2 i R T R O U
CIE BPIR BRI FR CR GRE R BRR ER GRE R R CRREEER R R CRR R R EEERER E

N &

N &

=

S v v [ v R v v g e
S ) ) R ) R )|

=
=

CIE RIRRER RIRIE RRERE R CRERER RIE R CER R R ERERERGRRCARRER RFRR R R
B B

CIR @R M AR ERDERRR @R R CRR CER RER R RER R @ @ EE R R E R R R
Cl B REREGER B B @ ER R R EE R

CICR @M@ EE E R GG R CEER R P BECER R R E RERCRRERRER® R R B EEE
BIERERE B B B EEREEE [ CER B @R R @ EE BERCurr Opin Lipidol®) BERE B ER R
i a1 A a3 I I I v R T R T R U e R R 2 U R U

) 1 s 3 I I O O a2 2 = I I R e R U

BR B @R B e
R CER @R R FE AR B ERER B
JAMA : the journal of the American Medical Assocmt/on- l lll lll BRREBE BEERER R G
B ERREE R R ER E

| w1 v o) [ o R v B v e |
| w1 o) ) [ =) R v R v |

B &
B &

=
=

=]

Canad/an Journal ofCard/o/ogyl [?}ZI l ll l I l B @ & ll l m]l
CIERRRR B B @ RER B DR @ B CREEER @ R R ER

=

=

A @ B
RR B @
R B B

=

IEEI[E]-I[E[E]I[E]III[M’][EEIWII-IIEE[?EE @ EARRRE
@ EE R ER 0 I I 2 2 I 0 0 e 2 v v R = R 2 4 e 2 2 W e 2 R e 2 | W W e
BlClinica chimica acta; international journal of clinical chemistry@®
0 I i 1 A v 3 I I 2 2 2 2 2 R 1 R e R R

BRI RACRGMEER @ @ EEARCDEREPE IR R AR R R ERERR BE BE ERR R A
CRR B B B RREHE F R REREE EE ERER R ECirculationER B @R RAERR B RAER ER R R EE B R
BREFEIRRBERARDRDRR RR

=]

M &

=

=

=



I e e A Ay

=

R ERRE BEACDEER R AR A 2 . 7 2 O = I 2 s e R R e 2
BER FRRR @ MR PR B R B @REER RE R R EEEE E @ER BE B @irculationd B B

=

N &

BECRER B REA R R RAE BERER B BEEGR AR B @ REE R @R ERRE @
izl e I e R e I 2 o R O e e e O R o i e e v R e e | R R R R R e R e R e 1 v R I e R = R v
JAMA internal medicine®@? @R B ER R AR BRAEBRAEBRAEEERE R B RE
CR ERER GREE @R REE ER ERIE R R R CRRER B R ER R RE R
e e . O e I O 3 R 3 2 2 2 2 2 2 A e 3 e A e 2 A 2 O e I O = 4 e [ ) ) e I O
Bl R B @ R @ @ RE @ Atherosclerosisl
BB GERR RER R ER ER R R R R R

B RIRR [l ERIER B PREE RR R R B B BEREREuropean heart
journaR R AR A @M AR AR RARBERAGE R B B EERER B B B & &

I I v v v O e O 3 3 2 v I R 2 2 e 3 R 27 R O R 2 2 2 2 2 R 2 R P2 R e R
) [ 2 A I 3 A O 2 3 A 22 2 v A = 1 e 2 v e O 3 I e L
CRIE @ B @ CRRE R EREE B B B CRER ERE [ R BRER B BEAtherosclerosist
CRRERERNRDRME B R PR RERRER RRE G ER R R ER R

A3 3 2 = 2 2 O 2 3 v I O 3 2 v O 2 4 2 = I 2 - 2 2 1 O 2 2 | 2 2 Y F
BEEEREAERERER R @ R DRE R BR R R B R B ERRE B FREE R ERERR B B RERE E
BEuropean journal of cardiovascular prevention and rehabilitation : official
journal of the European Society of Cardiology, Working Groups on Epidemiology & Prevention and
Cardiac Rehabilitation and Exercise Physiology? Eii]
(a2 2 R e O v R v R e R A

=

N &

=

European journal of obstetrlcs gynecology, and reproductive blology[?IEl B [E] DEEI l k| l l l l l
(3 e 2 v v O e O v ) R 2 R e 2 3 R T R 2 R

obstetrics and gynecology®3 [ @I
BFR AR FEEE @ AR GW @

. :
B BR B @ EERKidney internationald B @ RREA A A MEEERDEREER R
Pl BB B B G ERR B EELancetRRR BER REE B B Q
RECR R @RARARE IR RARAR AR R R E

ooooogrL



gooooon

I e e A Ay

@ CRRR B @ @R BITrends in endocrinology and
metabolism: TEMB [ ARARERAMEARNDIER @ RARECEEEEREEEE A

CR B B BER CRRREREEE FR R R R E R R R R ERR E R E RER RPRER E RR R R EE
] @ ERRRER @ G @R R G G R EER @R @ EE BPurnal of research in medical sciences : the
official journal of Isfahan University of Medical SciencesBR B FRIE Bl EER @
R @ EAR R R CEE ER R R G BRERRE B R R PR RRE R PR EREREAR R R R
i 2 v 3 e v A O 3 A 3 A s 2 I 3 2 3 e A . O =2 3 A e e A 2 2 A e e I e e 4 O [ T R e O R P2 2 I e
Gastroenterology® ENENE]

[ RERR @ CPREE B R ER R BR R RE R EREER @ ORREE R
HEEE B BER FRE FEEE ® @R B @ BAfhals of the New York Academy of Sciences®
0 I a3 e N 1 2 e a2 2 A e I 1 R O R R e 3

0 2 2 2 A 2 2 a3 2 I i 4 e 2 2 2 o O 2 2 A s | = 3 ) 2 e
0 1 O = I I 2 2 2 A I 4 2 2 2 2 2 = 0 I 3 4 1 2 e I N 7 e R 2 R e A A
R B @ureust B BRI B @ B BE B @RR B E B REE R R R ER B

B B BERR R REREE B R OCRER PREERER @R R ERRE R R EREE R ERR CE OB R R EE
R R RERE R RE R R R ERDEER BRE B R ERE @R BE EMetabolites® B BRI @ B B B B B
@ B RER Em [ [ B EE & Bmerican journal
of kidney diseases : the official journal of the National Kidney Foundation® [ Gf 1] izl
ARRAEE@ERCERARAEERAE D

NG B R B @RE B R EER R E R RE R ERREERE REE @ ORERE B OERE
Journalof//p/dresearchllIIIIBEI AR BRERERERRERER DEE BR R B
B BIR CBER CRR R R GRR BR @ ER @GR R RRRRE B RRE RER R R R EEEEE ERE
BRAMA : the journal of the American Medical Association? BRl
R ERERGCRRE GRS R ERDER R R R R R CER R RE B B E@ntario health technology
assessment seriesk @

E B FR @R RE RE E R [ Bl EE
BAnn Intern MedR R

@
Bl
]
]

=
=

=
=

=

=

IIE{EII-IIEIIIIIIII
BB B R EEEEEEEB@E@]@]B}]E[@@]E

Blocheml o REER @D R BIEE]
EE R B EE @ @R @B R EE EER B BACBanalytel B R B




I e e A Ay

BF FEEE B EE ER AR C A RAER R R @R RER DR E EEE AR B EE B R @ R
CRRAEERREREE B REREE R BB BAtherosclerosis? B B B B B AR BE B B @
FEEIRAER AR BREEEEEE
EERRARAE BERAECECE @ @R AR EEEEEER AR E R R ERRERE
BEER B B @ R B RBERECInica Chimica Actal® [ @R BER B B @ AR CRE @ BER @ @ @ [
BEREER M
BRERGRANBER BERER AR GRR AREE BERRERRCEER A @ AR B E R BB RERRE @
BR @ B B Annals of clinical biochemistry? R B B B BE B R AR R R EAERARAEE AR B B
B ER@EE ER R @R @EE R ER AR B @ R PR @R R EERER PREER B AR A R
ARE B R EERE B ARREREE BR B B B AEE B Elinical chemistry?E R @R @ B A EE @A R
FEIERREREREE B

FR R AERARAE AR R AR ER GERRG B AR AEEE B R R @R EE R EE R E
e e v I e e R e N v I e O v I s R e A a2 s W s o R s e R v I e 3 R s [ e R i R R 2
AR AR R EBEERRA R R @
(eI i v O 3 I 2 = e R i v e i N 2 2 s I - | - N B e R R R Bl el R R R i R
BR B R @B B R BEEFRRER R R RBEER The Lancet? B B B
B PRRA PRR R R ER R CRE R RERER EEE
B AR REREEE PR AR R CRRR B R CR R EEEE B EE
European heartjournal®R @R A FR A B A R G A G B AR R R CAERERED B @R R R
B @R R @ R R R CEEE @ER BPRE B B ECurr Opin Lipidol? & BEIE
BEERREEEED R R
E| EEEEERERAR EREE B B@BEEIEI[’E?] B @ BClinica Chimica Acta
IEEEEEEEBEEDEE
@

=

N &

=

=

=

SR ) v R ) R )|

[ [~ [

BE RA@irculationd B ER R AR REAR AR AR RAAERACGAE AR @@ ERAREERDR B R
ERRERARAERARBFE B CERNE RER @ FEEECAREREEERRD @ B R EEf#:/ob
i 2 2 O e 1 e I s I s I s R 2 R R R 2 7 2 I R R
BREEERRBREREE CERERNR FERE @R B CR E ERE R R EEE ERRE B CREE B R RAR E
BRI BE New England Journal of Medicinel B BR Fii
FERCEEERERERE @RRE A R B AR CRERE B R B @ B E BRR @ @
FR@EE BR R R @ B B B MKew England Journal of MedicinefRR R ER RER B B B REE @R
i3 O 2 3 I i R T R 2 R T R |
B @EERAR R ER R CRREE B BRER B R ERE AR EER B RR BE B B BAMA : the
journal of the American Medical Association? & iz] (H)
CEEREEERRRCBRERR BRER B B R ERE CERE B R ERE CRE R ERE REEE E R R EER EE
R @ B @ BEER B R G BR R PR B ERE RPE PR B CER G R R E @R EE @ ERE
European heartjournal®R IR R PR A A B A @ B R B E R B B ERR R R

=

g
S
2
o
—~—
W
Q.
R
S
Q
&
(=]

=

N &
=

=
=

N &
M &

=
=

ooooogrL



https://doi.org/10.1016/0009-8981(87)90188-4

gooooon

I e e A Ay

=

B @ CRERERI @R R G ERERERE ERE R OERE R REEEEER R R R R REE E
@R B BPournal of the American Heart Association® R B &R B Gl
i e el 2 2 2 A 2 R R e R T 2 R

AEREERE B ECRE @ DERERR B @ BRE B R BR GG EEER RE B BEE R
AR ] B EJournal of Clinical Lipidology@ [

=Sy R
=

=
=

=
=]

=
=

BE R RERRCEER @ PRARDE BB RER B R ER RERE AR R @ERER RER RERE B @
Bl B @ Current Opinion in Lipidology? B [ @@
B ERE B ER PR EEEE R E BRER R CRARER ER B B @ R R E R ERE B RREE B
AR AR ER @ ERE @ EEERR @R B Circulationd B ERERER REREER B @
R EREERARDEERR R

e | I e I R a2 R R R e RIRR R EE
a0 v a1 e 2 O O 2 v 2 v = e ) R e v e 2 2 2 e e T = R R I R R N
BR @ BR FRRRE B CRE R R FRR B EEE BR R ERCirculationkR B RRE RERER B AR B AR @A
R ERRAREREE AR
BRCERMERNERERERD B GCEE AR AR R B E @R E @R R AR B B B BR The
Journal of Clinical Endocrinology & Metabolismp @ @ @ Eii]
BREEERERECEERDIEEER B CRE CEFE ERREE ERE B AR B REE B RERE CRE EREREE @
@Progress in cardiovascular diseasesBR B R @R @FR R Fiil
a2 R O 2 e M [ R e 2 e e e R
BREEERRCHE R PREEREER B BER R B BR BR @EEE RE R E
i RIEE] Ei3l B BRI anadian Journal of Cardiology@ [ @R

i a3 1 i 3 e I O = 322 Y v 3 s A s T v a2 s 2 I i T v R R i v s I R
HEREREEEDERE R DR G @A A G RARE GE RER B AEE @R R GEE B R
@B E @ R R @inical chemistrydB R R R B ARRBRERARER B B
AR EEMEARR B @ B ARG @EE ARE AR @E AR BENE B B EE FRER RAR BE B B B
EERRERERNRBEE B @ R®linical chemistry® B R R B B B BER B B @ &
B @ @ BREAEERER FRCRE @A BE ARG B CHE @ R REE
PR PR EEECEERE AR R @EERERERRD @R E B R EEREERE BE BRI inical chemistryR
BREEEERREI
BE R @E AR AR B E B RAR PR @R CRER R R R RR R ERER BE A
B R ERAEERR BB B Bnnals of internal medicine® B R R B B ERN M EEEREERAR
B R @R E RN R DR B G B@EERR R @ R EREE
Frontiers in endocrinologyt e Eiii] @RR @ B R
EREMEEER R E @REDEDCARR DR G @ R BEER RDEE B R CRE R RE AR A
BE® EFRERE AR @R AERRDR D @ ERRR R R ECG
BRRARERRRAEDEE RGNt @ EEREEREE
BB EEEEE B REECRE B CRER FRE B A EER EE R EERERERR R G OCEE B R
@ ARE B RAERE E R @ R BR @ R AR @ CEFR AR @ @R R B EERCirculation® B B
R REEEME R BEBEDRRERR R B AR EEE @ECR BE @R B ERE RE @
@ BRCirculationl B

a3 3 2 a1 2 2 R 5 e e v R 2 R R s v 2 s I s N vl 2 s e R 2 I s Y 1 e v 2 R s e 2 =
@ B ENature Reviews Geneticskl [ BBl

B R R AR R @ G @ ERER GRER B REE R R R ERR B E ER B BEE R A
FRARARDERRRD @R ECGGEDE RREARERE B AE @ BR ER GR B B CRRERRER B B @

w1 R o) [ o) [ o) [ o) [ o R o R ) [ o) [ ) R )|
w1 ) [ ) [ o) [ =) [ v R e R ) [ o) [ ) R )|

=

=

R @ @ ER

=

N &

=

|

=

=

=

=

=

=

=
=

M &
[ESTRES|

=
=

=

=

=

=

=

=

=
=]

=
=

=



I e e A Ay

=
=

ooooogrL

EEE B ER RBE[E
@ BC R R EEERDER B R @ ER
B B B FRREE CRR CRRE R BER R EEERARRE @ R EEER ERE R RRERRR B REE
G GIRA @ R @ B New England Journal of Medicinel EREENE]

R ERRAREBEERR B
2 e N O 7 O 22 2 1 e R 2 I e e 2 O 1 e e 2 2 I 2 7 i R R R 2 R
BER B @ (IR [EER) EERR BE ER @ B @R R EERE @ EECardiovascular

@ BECirculationd® BN

diabetology? @ R BRI B B B A ERER B R @ ERER B R REREEE

R RRE ERR BIRE G CE CRBER G R ER CERER QAR R
DER R @R DR AR AR ER R R R A R @ EREERERR BREER & CE

BR Eii] BB Atherosclerosis? B izi
RICICE PRR R B ER B RPH R ER G ER EFEREE R AR

]
]
Bl
]
]
@

=

e i 7 a2 v v O e o R s A e = e e e e 7 e e = = R R R 2
] Bl @ CRIERER B BIAMA : the journal of the American Medical Association
@ @EEARDEEEARDRCER R

FERRACEERARDCGERE R AR REER @ER ERFER B B R R CER B RIRE G B B @ E EER @

B BIER RERIE R ER EERE B B ERIAMA : the journal of the American
Medical Association@z [ @I

=

FEREEEREERERBRRERE BE B CGERER R R R EER R E
P FR RAFE R B @R AREE B EREE R BR B BAMA internal medicinef® B [ AR B B A B B
B ERR B @R R R R BER B GE ER
PRI R PRERE FER B B @R R CERE R @R B CER EERER R CREE EEE CRER R B
BB B @ EE BClinical chemistryl EREilR

i 3 e v O 3 e e e < I I R U BR @inica Chimica Acta
B EEMERRR @R REARR CRR R R ERECRR R R EER G ER
REEEEANR @ AR R FRERR B RE FREER @ FAE R EERE BR B ARG RR B AR B @R

REERCFPREREARERRER

M &

=

=
=)
B
=
=
=
=
=)
=
@
=
=

llll--lll[ﬂ]lll[ﬁllllll[ﬂ]lll!lllﬂﬂll
@ R @ B New England Journal of Medicinel BE B @
B R @R B EE R A ARERER BR @ AR R AR R @ E ER
@ EER @R R EE [@EIE B FE@EThe Journal of clinical endocrinology and metabolismB
BRI ER WA RAEAEE MA@ AR AR
B QR R ERRREE B R BAE B @A EEEEE RBE A
ERCER B BE CRE EREERRARAEER @A B @ B @ BBMC endocrine

i
i
i
il
@
@
el
@ CERIRR BPractical Laboratory  Medicinel Ei3 izl
el
el
el
el
el
el
|
E

disorders? B BRI B B B B B ERRIR B B @ EE &

[l
@

i B R R ECERR CRE B R EER B EREERRD BFRERER ERE BRE B EERE BR R ERR R OCEE E
@ e R R R R R R E R RRE R EERER R R ?
II[E]lI[H]I[?]E]IE?EIL/p/dsHealtths[ﬂ]lmIIIIIIIIIEEIIII-IIIIII
CE PR GRRR B R R G GRE R G R EBEARER REREER REE REER R RER ER

B R ERERERARRR RRGER B @EERER R RR B R B BEndocrine practice : official

journal of the American College of Endocrinology and the American Association of Clinical
Endocrinologists? B @ B @ &



gooooon

I e e A Ay

=

=

@ RArteriosclerosis, Thrombosis, and Vascular Biology® EfE il
2 2 2 O 3 O O 2 O R 2 R R 2 I e 3

REREREDE BRI AR R A ARG AR @R AER B R @R A

BNeew England Journal of Medicinel® [ [ ]

=

=

N B
=]
=
&
>
~
>
?
Q
&
o
—_—
o
3
Q
4
&
%]
<
k)
iS)
=
3
Q
S
a
=]
(=]
=]
=]
=]
=]
=]
=]
]
=]
=]

PIFRR PRPRI R B FR R CRE R R RERRER R RER
I I O 2 2 O e 2 3 O 2 2 2 I 2 3 2 I 2 a2 4 2 = Y ) R 2 R 2 N 2 = W s e R e R T R P A
3 2 3 O O 2 s v 3 3 3 e < e A 4 A 4 2 2 v | R 2 I I I R I Y T T o
chemistry® B BRE B REER B @ E RE

PRRRRAMEAR BIGER B AR R PR PR R R R E PR CRRE B R R R R
PR BEEMEDRREREDRDRRER B AR BRI FERER B R @R B RR EECinical chemistryR
BREEEEEE R

B BEE FRER B EER B R EGE ERE @ E ERR RRR R BE R @ R R EREEE PR EE EE
B B B @ Pournal of clinical pathology? M R AR R B A AR CEEAR R R BEER B

I 2 2 2 s 1 4 I 2 A A 2 2 4 e O 2 ) 2 2 e O 2 N 2 e 2 ) 2 e 2 R 2 e R 2 P2 R
@GR EER @ @ R CREREER B B ERR B @ GAMA Network OpenCR B @ B
REEREERERREBRE BEEEERERRERE EE R R

R EEE REEERDR @R R AR @ AEEEE R B R RAER @A RAR AR R A

=

=

2Y)

=

FERERRARRAER AR EACFR FRERCER B AR AR B R ER
Blournal of clinical lipidology® @@ 2]
REREEREADE RER®EREIBEEEDERRRE@E GG AR @ R @ R R R
B R RRRE FRRERER B R CE RE R EERER R R RER R E CRERRERER B R B ER RRRE REREERR Clinical
Chemistry and Laboratory Medicine (CCLM)& @ B @ @B RIER Bl R
R AERCGE G REBEARRE @ R @ RER B ERRE B B R EEE REREER ER
BEEA @ ER BEAGRRCRRRCREE ERE @R RR R R R CRER AER @R @ @ B RClinical
chemistry@ B @ @

BRE MRER CRR ARE AR RE (I 1 2 e O v 2 2 2 O = =1 2 = R < R | O N 2 R e R
B BR FER ERE R R RRR P REEE PR B E R CERERE PERRR @ PR RR R EEE R R ER R
Atherosclerosis® B BRI B B B B RERIE R CRRE PR P B PR R R P ER
BCERGRER R R R REEERCRAR B R EFEREE R R R R EE DGR ER RIRERR B E
CIECR PR @R PR DR R CEERE R R CRRBRECERERRDD BB ERER R R R E@urr
Opin Lipidol@ R B BR B B BB @ @ B @ &R 6
REEREE PR @ AR G R CE A ERE CERRECER B B AR CRER B R @ R E EE B R E
R B @A E @ @ER ACE B R R B RA @ B B Burnal of Clinical Lipidology® B R
BER @R EER G R E AR ERRR QR
REEEREEDDE RER @ B @R EEE EEE REE P E ER A ER
B R @ @EEFRE R RERER B GER B B RREREuropean heart journal® (B G FRR B B B ER Q
B FRREEER B B R G

ERRAN W AR E B R AR ECEE R @ BRAR B B E B AR A @ E R
@RCE PR FER R E DEEECE DE AR ®ERRR DER G @ EEEuropean heart journald
0 O T s 2 =2 =2 - 5 4 O R T R O

B RER CRE @R E CER B CRREE ERRRARR B BB @ CERE EER G PR CRER B B RER EE
B @R R R R PRIFRIE B @RR BRE B RER B Am Coll Cardiol® R RER B
O I O = 22 2 O 2 2 2 2 2 1 5 O 4 O T R U R U R U

=

=

N M
M &

M &
M &



I e e A Ay

B R R R R R B ECRE CR @ @R R ERR R EE R R @R R EEinical

chemistryd B ER B @A BB @M A ERAREBRARAEE AR

B B BRERE @ FER RENE  EREEE R R

a2 O s A 2 = 2 R A A P e 3 R v

e e el T ol B e il R I e R R I I N R e R

BIR GERR B CRERE FER B R CREERE B R REER B EE R FER DR RAME B @R E R

B BR BRERE @R B Lipid ResBER RRER R B E R DG R ER B @ E QA

B Q@ ER R R R

BE CRR R G E REERDEDCEREDCEERARRER B R R @ @ ERD R ER CRRE R REE A

AR AN EIER D PR R @ E B @R E B W E R REER @ B @ REuropean heart

journaR DR P M EARREEE @R R @R CEEE AR R R AR B @ B

R EER BR @R B BRCR WERR B AR R @R EE R E ER B R

B B R e E @ B @ Buropean Journal of Preventive Cardiology@® [ [

BREEEREE AR R R

PR R EEE B R R R AR REE R EERE @ CRE B R R RR ERE R R ARE BEE R

B BR @ @ @R EERE @ R R B @ & R ERE mternational journal of

rheumatologyP B BRI A FR B ERAE M RAREREA@MRAREE R R ERR @A B

e i 2l s I v o s e R e R e s a2 e e e e R e s I R e R I e e R R e

AR EIECEARDEDERER AR B CEER B AR R BEER BR CRE CEE B BER @ EREArterioscler

Thromb VascBiold M R AR AR @GR M AR E @EER ARAREEAR R R EE A

e P A 3 O s e O . e e 2 = 0 < e s [ 2 X e R a2 e 21 O R A = i

B @RER PR R R CEECEARDE @ R AERE REER B CRR @R EEE R R @R B B Buropean heart

journaR B BRI B @ B R AE B R QR EREREERR B B B ER @

B RRAERE @ME @ RAEDE @E @ R @ ARRARAR A AR @@ RREE AR &

B B REREAtherosclerosis? B ERFEARRARAREEARRADERACEAE AR IER R RARAEE R R

B RRAER B EE @B @ E @R @ R R @ BEE@ B R R Ainals of clinical

biochemistryd B R B R B R A EECE @ B B B B
?| ?| ?|

=]
=]

@ &

@ &

CRRE @ BR RE B BR GR BRE &R E
]

=

[E?]IEEIIZEIll[ﬂ']lournalofllpldresearchllllll[?]llllll-l

BRAREC RENR @ARDCARDE BRER R R @ @ R RERR EE Zurr Opin Lipidol@ B B
BEEERME )
BREE FIR B FREECEE EEEE [ Fa [ 3 e v 3 e e el | E
[ e e = I e e R e R R BRE R R E ER RER B[R R AEE Am Heart
Assocll B B B E ERRAREERARAEE@MEAERAEE R Q

=
=

(v [

EIE

ooooogrL



gooooon

I e e A Ay

=
=

2 2 2 2 O 2 I 2 < 4 2 I B R 3 R | e e R e ) 2 e I e R s /2 A R E I R E T )
ER@EAREEARA J Clin Lipido/@ B @ EIR @
B EFRAEHRREREE D

=

?

=]

CER B @ B REE B EEEE

2 O 2 N 2 v v 21 R 2 2 2 2 R 2 e c T - 2 I 2 s U R U BRERAEE R B R CRRE
BCEED RE @ CERERREERADERR B B BE B E B B EFrontiers in genetics?
(eI el W el R 2 2 2 O O O e W a2 R R R R e I e v ) R

A I i 2 v ) A 2 2 2 W 2 2 [ a2 e e 2 I 1 I I = 3 | 2 O e R 2 R 2 2 4
ER G CRE ERERR B EERR B R R REERRD E B R linical chemistryR BR @ BE B B R B B
RENEERERERCRRRRR

BIfR @ GR RR EE RRE GR RR B R R RRR R ORERR @R RERR @ R inical Lipidology@®Rl B
PRECRRRR RARRARRARARRARRARE R A

B ER R @ MR R CR B CEREAR ER PR R ER EER R EER R E R AR BER B B EERR
Eid B @Journal of the American Heart Associationil

R BE G R CPEREE B PRER EP RGN R PR RERRER R ER R R RRERR RO RO ERER
2 4 2 2 2 O 2 N 2 O s I a2 N s 2 A 2 2 1 O v 2 2 s O 2 e 2 O ) O R v 2 R A
@R B EE BIThe Journal of biological chemistryBER
CEE P @G RERECEREERBE E R

RRREREREAEENE DRACREREERCR BEE CRERE DERARAC B B B G R EE R R
RIERER F ERE R B CRE DEERE QEE D RRE B E R R EE R R EFREE R B ER R E P
Lancet R EE B @R A AR AR AR R RAERCEE B @ @ B E @ B B B BEE
A & B EE B @ e EER R R EER @R B CR PEEE R EE R R ERE B R @ AR E
BB RER R @R R R Pl @@ CR R R R BIRR B @ @@ /nternational journal of
cardiology? B @ B @ B B B R B B @@ EEE 7 PR B G @R
FRCRER B @HERNE IR B A i 3 1 v T O O O R 4 e T
B B @EERER R @ R PEER AR AR R R @R RAREE @ B @ R EEancetdd B R BR
BEER@RERDR R R R
i s e 2 2 I 4 I 2 I 2 N 3 2 s | 2 D O e e a2 2 e e 2 O 2 I 2 e 2 R e 2 e 2 ) 2 I e R 2 U U
Clinical chemistry kil el
BRI P RERER B BEER R R PRl P ER@PE B B B A RERER FRE G R R B B EEA
Biochimica et biophysica acta Molecular and cell biology of lipids@Iz B &l i
RRRRERMEEDEARNE BB E
P BR R B E AR
Circulation? B BE B REE B @ & B B BE ER RRAR@EMA
(I R R a2 U E 2 R a2 2 ) | 2 R U s B BRR BR R RERE B R CRR B ORE FERER PR R R
B R CRIE B R ER EER RE EEE R B E B B @@ BAtherosclerosist® B B
REREERECAEECEQR EEER FRE @ E R EE
El
El

=
=

RIER

B G EERE CPRERE R R EEERERED R DEAR R AR B R R EE R AR B RERE
B @ECE AR CRARE R EN BEE R E B R @R EE R B R E EERE REER EE A
Clinical chemistry and laboratory medicinel AR m
FRERRR AR AR @ M EAEER E QRE @ R AR GER @ B @BER G E B B @
BB RAERE R E R Bnn Intern MedtR B @R BER B B CER GR B B QB B @
i
e
i

=

(T 2 v O 2 2 O 3 3 v 2 3 v A v e e e e R e e e e R e 4 a3 e e R e R O = R 2 R U R T )
@ ER B @ER BE EAE BRE RR B RR FREE RE ER B RE Ehe Journal of clinical endocrinology and
metabolismR B R AR B EEE BRAGAERRARERERABAERAREBR BER A




I e e A Ay

EEERR AR RAERRECEERE B @I EE DR PR B BR @ GRGER @ @ Poediatrics and
ChildHealth® R BRI B M B R RAE®EE R CEGR @B B R EEE

(RER @@ B R CGR ACRCEE @ BRERE B R @ BE B REEREREED B B B EE
BIRRR @ [R @ BB @ @ & B Blournal of Clinical Lipidology@ B B [
CER B R EE G CRCIEREE ER G

=]

| 3 e 2 e e I e a2 2 e a7 2 2 2 R 2 4 e O [ e = e O e R e 1 A 2 | e e
CIRIER @ BRRECritical reviews in clinical laboratory sciences® [ EE @R ki
0 a1 I 3 I I s O e R e R 4 R 2 I = I

B E G CRACRE CRRE B BB GRCER A R R BR BER B ERRE PR R EREER PR G CRERE EERR
4 2 I O 3 O 1 2 v A 2 2 2 s o 2 s I 2 2 4 4 I v 4 2 e 2 v | O N R 2 s O 2
B B @ @ R ER RRRCnical chemistry®R B @R B FEEE @ B REE B B B EREER
Gl @ EREE R CRREER R RRE @ E @ & BR @ @ B BF#@Clinica chimica
acta; international journal of clinical chemistry i3]
CEERMERIEERNRRER R R

(2 a3 3 I O 2 2 v O 3 4 3 D 3 A A 2 e A = 2 1 0 R | U R 2 A P2 2 R

2 5 3 i 1 3 2 3 2 2 3 | 2 2 O O v = 1 e 2 v 2 I e L e R E
FRERACR @ BLHIAEIACRI ARG AR B R R B @ BER B BE BE @ @ Clinical chemistry
and laboratorymedicine@ B BRI B @ A A B R RA BB A G E R E B ERE B AR E R E

) O e 13 e O e s ) ) O 2 3 3 v e e 2 e v O e R v e O 4 R T R i
e e e O I v I 2 = R a2 2 7 R R

=

ooooogrL



goooooo

@HDL @HDL

oLp(a) OLp(a) oLp(a) OLp(a] tha) oLp(a)

SIETELe

Co-

cM
Fasting Non-Fasting Non-Fasting Fasting Non-Fasting Fasting Non-Fasting
Total Cholesterol HDL-c* Non-HDL-c LDL-c Apo B Triglycerides

1400x841mm (96 x 96 DPI)

I e e o |



oooooot

718x841mm (96 x 96 DPI)

I Y Y I



goooooo

I e e o |

AT A GLANCE GUIDANCE FOR LIPID TESTING AND
REPORTING IN THE UK FOR LABORATORIES

Analyte  Clinical

LDL-¢ may be lower than what is normal for
the patient

Avold strenuous exercise {1 TC }/ /high fat meal
(176) immediately befare testing

(For Hypertriglyceridaemia, TG threshold is different in fasting * There are physiological increases in TC, LDL-c

Glucose

Requests should state fasting status

(21 Fmmol/L) vs non Fasting (= 2.0 mmol/L) state} and TG in the 27 and 3 trimester

Secondary causes of dyslipidaemia

T andfor Untréatag nypothyroidism, nephotie synérome, cholestatc Iiver disease, anorexia nervoss, pregnancy, hypopitutarism,
oLe drugs e, atypical antipsychosics, steroics, ciclosporin, extreme liets such a5 the ketogenic diet
HoLC Insulin trestment i type 1 diabetes, alcohal, exereisz, hypothyroidism, primary bikary cholangts, drugs e phenytoin,
mathatrexats, hydroxychloroquine, prednizolons, oral oustrogens
Insulin resistance, obesity, e.g. steroids, seqsis, , monoclonl
tefactual s "

insulin resistance, obesity, drugs e.g. atypical ant psychatics, beta-
fcchers, steraids, ciclosporin, s, retinoids, renal diseasa,

pregnancy, gout

Trghycerides } Comman: Alcahol, uncantrabed hyperglycaemi
|

status
STANDARD lipit = HDL-c, trig i Iculated Non-HDL-c, LDL-c Secondary
p: Total prevention
ENHANCED lipid profile = May include Lp (a)and ApoB.
» ~ S S DL Adults
Inform clinicians of pr ytical factors causes of and that may influence lipid result| -
# Pre-analytical factors Adults
it be ful Paediatrics
= Acute phase may cause | LDL-¢, J, HDLc and
i If hypertriglyceridaemia (T625.0 mmolf) LTC, Avoid testing untl 2-4
Patients with triglyceride-related pancreatitis weeks following 5 ndary
Measure lipid profile within 24 hours.of it
elevation in TG prevention
- 1 sample is taken with other tests requiring fasting e g '\.' CEro e R T R e T Non-HDL-

cholesterol  paediatrics

All samples

Fasting
Non -
fasting.

Trighycerides All samples

Allsamples

Results should be reported in nmal/L. Aveid
eonversion from mass to molar units.

Within a week
, ischagmic stroke or TIA

TG of 10-20mmol/L

Less common: systemic lupus exythematoL Cushing’s sysdeome, HY ) Adult
associated podyatrophy, hypopruitarism Total  paediatrics
Hyperthyroidism, malabsorption Cholesterol
Lipapratein (2) § Neshrotic synsteme, ehranic kidney disease, untreated hypathyrostism, pregnancy e
LDL-cholesterol (LDL-c) calculation Analytical and post-analytical Male
- Use of the Sampson-NIH equation s preferablein | | ¥ L upL. | Paediatrics
fasting and non-fasted samples. L 1S All samples
E m;l shm:l\d be c_a\cu;ated iT} EH :;nd:rd n‘«‘mdum ¥ For children, use paediatric specific reference
profiles where trigs <9mmol nsider Non-HDL-c
e rangehttp://caliperdatabase.org
Total-cholesterol/ HDL-C interval of ile
Sr— Testing ipid profil All samples
in patients with very high HDL-c (>2.5 mmal/L, interpret Lola)
i with caution as it may isk Initially test at least twice in view of biological
P variation
Lipoprotein(a) measurement — All samples
- Asingle Lp(a) i in most in 2-3 months Apo B
patients unless secondary cause for elevated Lp{a) s | |treatment
identified. High risk patients® 3-8 weeks a1 |Allsamples
+  Denka based assays with calibrators traceable in Stabl G Apa
nmol/Lta WHO/IFCC reference material are the only el il Weadi e
recommended assays at present, TG > 20 mmol/L Daily TC/HDLc B

Requests should state

Threshold
>2.0mmol/L  This patient is above NICE secondary prevention targets for
ASCVD. f clinically appropriate, please consider treatment
escalation.
>4.9 mmol/L Consider familial hypercholesterolaemia, exclude
>4 mmol/L secondary causes and seek specialist advice if necessary

>130mmol/L  Consider
>11.0mmol/L  exclude secondary causes and seek specialist advice if
necessary.
>26mmolj/L This patient is above NICE secondary prevention targets for
ASCVD. If clinically appropriate, please consider treatment
escalation.
23.7mmolfL  Thischild is above the 95th percentile for Non-HDL-c.

>7.5mmol/L  Consider familial hypercholesterolaemia, exclude
secondary causes and seek specialist advice if necessary.

21.7 mmol/L

22.0 mmol/L

>10.0mmol/L  Increased risk of acute pancreatitis. Repeat fasting in 5-14
days, review secondary causes and seek specialist review if
repeat >10.0 mmol/L.

>20.0mmol/L Increased risk of acute pancreatitis. Arrange urgent

Alert clinician  specialist review if not due to alcohol excess o poor

urgently glycaemic control.

>7.5mmol/L  Consider familial hyperchalesterolaemia, exclude
>6.7mmol/L secondary causes and seek specialist advice if necessary.
£1.0 mmol/L
<1.2 mmol/L
<1.0 mmol/L
>25mmol/L  Investigate for secondary causes, interpret normal TC:HDL
with caution.
<0.5 mmol/L for secondary d con:
for hypoalphalipoproteinaemia.
>90 nmol/L Moderate risk of CVD

200-400nmal/L | High risk of CVD
>400 nmolfL  Very high risk of CVD

>1.00g/L

<0.10g/L for second: and consider
for hypo/abetalipoproteinaemia.

<0.10g/L Investigate for genetic causes of

hypoalphalipoproteinaemia.
Normal ratios should be flagged if due to very high HDL-C.

pid profile

for primary or secondary prevention
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