nasiUseuineguUs:=ansnawvadwan1sdnfn LDL-cholesterol

M9838 Homogeneous enzymatic assaylla:383nA28gNSAIUDN Friederwald
WolswsuunlUsinsu LIS Tunisanlisrevetnenlulnsinisasovavniwds:9qU
VoudnN1uUaVAIWIANIIKIBIAUK1S1SU

INSHU 1IDNINA ON.L.
NUINUWEISINEGT aNTUAVNIWIRNIKIBIFAUKISIEU IVOIRdwoyaln IVASTIBING NSUINWUKAUAS 10400

Abstract: Comparison of LDL-cholesterol analytical performance using direct
homogeneous enzymatic assay and Friedwald formular for cost reducing
apply to the annual health check in Queen Sirikit National Institute of Child
Health

Akathos C

Department of Pathology, Queen Sirikit National Institute of Child Health, Thung Phaya Thai, Ratchathewi,
Bangkok, 10400

(E-mail: chuthaporn_akat@yahoo.com)

Background: Queen Sirikit National Institute of Child Health organizes an annual health check-up for the staff of the
institute. Laboratory examination Cholesterol Triglyceride, HDL-chol and LDL-cholesterol are used to assess the risk of heart
disease, coronary artery and high blood lipids. Normally, these levels are measured by the LDL-chol and can also be measured
by the direct chemical reaction of each reagent from the automatic analyzer. However, since direct LDL-chol measurement is
more expensive than other lipid measurements, the concept of LDL-chol based on Friederwald's formula (LDL-chol = Total
Cholesterol - HDL-chol - Triglyceride/5) has been applied to LIS (Laboratory Information System) to calculate the formula.
Method: This study sought to compare the LDL-chol values derived from the calculation and the measured values directly from
automated analysis, divided into 3 groups value, using the total allowable error of LDL-chol that was 10% or 7.73 mg/dl and
using the evaluation of study results to develop a LIS database program for monitoring LDL-chol levels from Friederwald's
formula compare with direct testing method from 280 automated analyzers. Result: The relationship between the two methods
was very good. Based on the LDL-chol concentration range, the relationship between LDL-chol measurements was calculated
by using Friederwald's formula and direct testing method was positively correlated. The results showed that the concentration
less than 115 mg/dL, r = was 0.9799. When the concentration of LDL-chol increased, r value is reduced (115-170 mg/d|, r = 0.9495
and 171-250 mg / d\, r = 0.9102). The values from direct testing measurement were higher than the calculation method. This study
focused on the concentration range of less than 115 mg / dl, which concludes that there is a good correlation (r = 0.9799).
Conclusion: The method used for calculating the LDL-chol level according to Friederwald's formula for the concentration range less
than 115 meg/dl which is highly correlation coefficience (r = 0.9799) than the other levels, so it can be applied to the LIS
(Laboratory Information System) based on Friederwald's formula. This can help reducing costs of LDL reagent in the annual health
programmer because direct measurement method requires real testing of each reagent from an automated analyzers.

Keywords: LDL-chol, Friederwald's formula, EP Evaluator programmer
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muaiilnenswoinetudazaiin 91nAI0IAS LR ERTLTH
wikifosann1siar LDL-chol Tnensall snanAeudraunaninnisda
anslastusidug meiesfiRnsidiuuAniisthiengnsmsdun
M3zAUENS LDL-chol mugns ves Friederwald's formula f4na7
TdusnUszgnadnlusgu LIS (Laboratory Information System)
diliAnNsfeagRsTdli 38ms : msfinunil fesmaSeuiiieu
# LDL-chol fiinainmseuiamazeiiialilnenswinnsiasz
frein3esdnluiidndenusetuiuaifiseusuldvioldlaglden
Total Allowable Error va3#n LDL-chol Fawhifu 10% e 7.73 me/dl
TngthUoyanan1snsequAmUsEInt 2559-2560 VBIYARINTVEN
aonduauamAnuimRuvns Bl uiesiziSeudisuna LDL-chol
oy 2 Fdnandreiu waviield lunisinnusedu LDL-chol
PINMsEnYileUseiunan1snTIaiasei LOL- chol Tne3siild
gnIAIUINYeY Friederwald's Wiguiiguiunisinen LDL-chol
Tenss nAIesiasedenlulf® fiuiuieday 280 510 wa
muduiusvesisnsiane 2 38 Sanuduiudiufinntes Fufu
fspududuresdn LDL-chol 91nramsinuni wupnuduius
58 Ne38N153AFN LDL-chol semsAuinilagldans Friederwald's
uazmsinlaense Wululufemadeatuegnsfunnlugisnnududy
tfoandn 115 me/dL(r = 0.9799) uwazazaeyanas Wiomanduduves
fin LDL-chol i (Ansidudu 115-170 me/dl, A = 0.9495 uae
AT 171-250 me/dl, @ r =0.9102 ) TmgwuinAl LDL-chol
ldannsinlaense fAnganITIBAuIN TaensAnwniihuiivasen
muduty Yesndn 115 me/dl Fsnaaguindarudusiugiud
(r = 0.9799) d3U : AWTOUNITIAGILGAINITAIWINMITEAUANS
LDL-chol anuignsves Friederwald's formula snUszenddilussuy
LIS (Laboratory Information System) Lﬁaiﬁﬁﬂmiﬁﬁmmmm@m
fnal3le Faazanunsnvasanelisrelududiunuresmmaaey
figfoafinsinen LDL —chol mﬂmiﬁwﬂgjﬁ%aﬂ@amﬂm

Ad1Ay: LDL lawaainesea ansA1uIn Friedewald
sunsu EP Evaluator
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Hagiutigmidiu metabolic syndrome #iAn91NAIY
liaugavesasussinnluduniinineg MAnlunszuaunsinues
513118 lauA Cholesterol, Triglyceride, HDL-chol (Highdensity
lipoprotein cholesterol) Wag LDL-chol (Low-density lipoprotein
Tag LDL sinthiivdnlunisvudslaaanoseatay
asUssialusiudug Tusrenne msiiszdu LDL-chol luidendige
wandliifiuiansiszdvlanamosealudoniigs dadutiadoides
wazduugiunsiialsaseg wWu Tsandmilewlamedoundu
lsaviaenifonauauazlsrvianiionuas dulaeiu lngangman
fonsenduvemasmidenduiilesnaniluiuasay fudvaenidon
wazsiliiAnnisgadudenlualuifosilalild dealvindie
walanne? dadulsaialauagnasaidentuiduanngnisnie
Sususiug vesaulne dafu LoL Tuueddagnidemindu “luify
vl feduaumenenalunisansziuansUssianlofudaiy
azvaanmudssveanisiialsailanaznasaidongady
FamsmruANsEU LDL-chol ansnsatietiesiunisiiavasnidenii
wargadula’ Avuauinsgiuszauredladu LDL-chol lwden
Tnauian NCEP (National Cholesterol Education Program)
(5737 1)

cholesterol)!

ANSA 1 AHUALUINSIUS:AUVaUTVIU LDL-chol Tuidon

Yoand 100 mg/dl WoR optimal
100 - 129 AuneR above optimal
130-159 gannuLd borderline high
160-189 GN high
190 gIun very high

o
v o

satiumsenuanliiszsiu LDLchol tioend 100 mg/ dl fedidh
seiuiiafign uiinsedufivensuls szegfitonndt 129 me/d>®
M50 I93AT1294AN LDL-chol ¥inldvanes wu F5ilmireautleaiu
IsARnsioluansgawiing CDC (Centers for Disease Control) 14i¥u
FildFunisueniuingndes Ae 38 beta-quantification (BQ)®
T¥wann1s Ultra- centrifuge ANz ﬂaumamﬁué"sﬁﬂﬂ‘i‘juuan
ashusEnaUduY on uammummﬁauﬂ B 33 electrophoresis,
chromatography” usis7inaa1 1uAsTgsendutou nandumeu
wesldanun limnefunslilumAnmesiszsiu Jeinshe
wazignsAunues Friederwald” snldlunisinsesiu LDL-chol
fuagraunivany lagldanslunisaruinfe (LDL-chol = Total
Cholesterol - HDL-chol - Triglyceride/5) Tnemhevaun il
mg/dl Famsfunnil 1Hu3sTde avan uagsangn usiiderivue
i'lﬁﬁlﬁ%’umimmﬁ]uﬁadwmmiaahﬂ‘fiaa 10- 12 s uazdien
N1361593 Tngtycende lzuaamw 400 mg/dl mammﬂ 50 mg/dl
fle71 LDL finsaniinadinidede® mewamumiwamammmm
LmumLLaxmmgnmawaqmimumamaqLuaummﬁmw Triglyceride
11171 200 mg/d1*’ o199z Wuterosueanisma LDL-chol Mg
aﬁmimmm i lndinsinuasUTuUTINIsnTITin e 3s
Buq Lwaiwm'ﬁmmfum’mzmmaammuuaumamﬂmamm

antuguaminnuiwfnmsdd fnsesegunimdsyal
vesymansagluanttus nelinnsnsianisiesujuRinissiuiu
N13959a19AATIN Mstenasd dmsuniInsIanIsiesujuRnng
fin130 58N INAARULIENTIASEUUNTSIUTBIT 19N
wildhuiufemsassssudlaumesienie Wi msasaa Cholesterol.
Triglyceride, HDL-chol &g LDL-chol WieUszfiunnundeves
saiila viaemdentiila uagluduludengs Ineusudiuainen LDL-chol
Tudesdu TnsundnisinseiuAasaniannsatnldainnisi
Uiz maeilasnssweniheudazeianniaiesiinseisaluia
uwitifesannisiaA LDL-chol Tnenseisiapeudraunsndnnisin
anslufusdug neflelddieainnisiiasize LOL Tnensindeas
45 UIMLaEIINNIAUINAIEEAT Friederwald's Wiy 63 Un
Lwiﬁgd‘ﬁ Lipid profile (total cholesterol, HDL-chol, Triglyceride,
LDL) 9fienldsrewiity 108 vindenisin 1 A% ddlulasenns
ATIRAUAMYUsEINY 2559 - 2560 §in1391539 LDL-chol Sruautonun
Uszanas 1,500918 Anduidu Yssanm 67,500 v weaufifinns
FefwnAnfiazthiengrsnsiuinmuTinus LDL Augnsves
Friederwald's formula fenandnesusnyussgndidnluseuy LIS
el umnugasing suisldfinsdoudormuniy
\ionsAnnuiadn LDL-chol w8dlATen13nIIgunInyszs1d
nsfnwiifesmsiUseuioud LDL-chol Miaannniseuinuas
AfiTalalagnssannsdinseiiiandesdnlusi® Sdausnaiy
Auanieeusuls Tngld Total Allowable Error wasdn LDL-chol
Favindu 10% vide 7.73 me/d° Tutaaanudutuves LDL
fifmun uaziietnanuduiusildannmsitedanduusan
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TumsAinmuseau LDL-chol audervuafig@nwladsliluseuy
LIS wenstluldasalnefignuseasd weananldane dmsy
yaanshulasanisnsiaguamdszsilvesaniduguaining

dnnna:dsn1s
iunansimszideyaanliasinisniaguainysesny
Fausid 2559 - 2560 Vo ITULATANUT AL $1DE Feldd
mMavhmsienesiiviesfiRnsdans seisesiiaseisalusia
Cobas Integra 400 Yn31BMIMAFOU $117U 280 518 law1s
Imiutoyatl lzuumssvusua vide vanuiavildlumsihnsmagey
ilemsiiudoya LLaWIummsamfmaamaummmﬂauuq 1ot
IngnsAnwilainnis@nwaimisfiinesvessienimadasy
AiefosiumsiuIneIngnsves Friederwald” (LDL-chol =
Total Cholesterol - HDL-chol - Triglyceride/5) Iﬁﬂwﬂﬁaﬁmmw
U me/dl warthunUSsudisutundnnisfildlunsiase
wfiweifiistesnnadodiinsedsnluif@ therdigagy
loun n13mII938AU Cholesterol, HDL-chol, wagTriglyceride
ldann13 Enzymatic colorimetric method 195UN5ATI9586U
LDL-chol T4@nn1s Homogeneous LDL Assay miﬁﬂmﬁﬁmms
MANUFURUSYReAT LDL-chol 31n38n1sAIMLaEITNTR
Tagnss JedesdinafvteyaileSouiisunasmaruduiusmig
afRewials Indlnsmsauaznsdunaingas deuntsiiluld
muinguszasdioanliedmsulassnsasivguaimysyad
vosan1duguaImin lneg@Anuilddauuenguan LDL-chol
Tulessmsnsaguammdsz i mueld ilevnaudiniusvseda
Tooutsngutimane andu 3 ngu feil ndudl 18 ALDL Heen
115 mg/dl ngufl 2 5l LDL agjszwina 115.1 - 170 me/dl nuil 3

UALDL 8¢ 81319 170.1 - 250 mg/dl Tinsgviveyalagld

IU?LLﬂiMﬁWL%QEU EP Evaluator kag Deming regression analysis
TunsAmuamnduseansanduius () LaraunsanneLdaduns
a v w o w A a a ' ac o
Aszautivdingy 0.05 aLUTauLiiwual LDL-chol 91n35n13AuIa
warIsn15inlaenss ann1suungudeyanisina LDL 7 3 ngu
(280 fag19) AINaN wazin1InadeUAIINgNFRIBIIITNeS
AfgrdoaiunsAin Ineldnaain External Quality Control
Ao v I3 o a Yaa 1Y) v
ninsdslasmatulssimniseunagliisnsinnugneias
feA1 Z-score laifiu 2.0 Immﬁ’wmuvﬁﬁ"sm 24 ASaeAn total
cholesterol HDL-chol, Triglyceride) ﬂJWNﬂ’]LDLmﬂmi’JWIN
YonandfeinisdamAIALLLIYEY STauY within run 910
Fohadsfunanensslusulfien waguy between run g
weanuluwdasiu  Andeavuninsgiu (SD) wasduusedns
ANULUTUSIN (CV) v fimasingtauas TunisAuln
PANUFUNUSTENIN9AT LDL-chol 910914 2 3569nans

wa

MNnMsAnuiteUssifiunanisnsiviiasieyi LDL-chol
Iﬂmﬁw%ammmmﬁum Friederwald's Lﬂiwmwﬂumimm
LDL-chol Tnesiss 9 nisdesinssidaluih Sty
280 fegns tnautsnisilSeuiieudeyasenidu 3 nqu fid
Anududuogsening 46.1 - 250 me/dl Tnsuvaidy ngudl 1 e
AuutuLes LDL-chol Younin 115 me/dl ngud 2 e
AT TUYD9 LDL-chol 521319 115.1 - 170 mg/dl wagnauil 3
fA1ANNT Y09 LDL-chol S¥1ing 170.1- 250 me/dl lmanis
nedeuALgNFaaINIITine fuaziTiiALITes lurrenaniid
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maiudeyaresnanisnsivaunmlszdnl fandesndn 1.5 Z-score
ﬁwﬁ total cholesterol (Z = -0.87 - O 88), HDL-chol (Z = -0.31 - 1.01),
Triglyceride (Z = 1.22-1.0) FauaAn LDLmﬂms’mmd (z=-031
-0.92) uaﬂf\mu ANIATUIUAIAIINLLLIUE W within run Lag between
run YemNMIEnes Tnefimdussandanuudsusu (%Cv) e
1 5% Tnelutnsrmwiiu 1.14% waz 1.09% dwsugas within run
way between run mudwiu Tugdgavindu 1.12% uaz 1.21%
m‘m‘uma within run ez between run mua1Ay mﬂmiwmaamau
7i 1 wudn Swauseds 115 diege $n15TaAn LDL-chol fifn
AMULTLTUTRENIT 115 me/dl A1 LDL-chol ﬁnnmimmmmugm
Friederwald's fiAnegszming 25.7 - 110.5 mg/dl Aade 76.4119.22
mg/dl uaznan1sindl LDL-chol lagdsianse wudrdeegsening
32.6 - 115.0 mg/dl Anade 78.6319.25 me/dl Tagwuinen LDL-chol
ﬁfmlﬁ'mnmﬁﬁwmmé'mqm Friederwald's Laza1nn193Ina39a2Y
w3sshasizidaulndiiestuuin lagag n1glutamn Total
Allowable Error (10%)" w4 113 Tu 115 Yayaveensy uaziinnudiniug
fumlaesirduuseavsanduius (Correlation Coefficient = r) whifu
0.979 UazAANNIAROBBLTLAUATI y = 1.001X + 2.13 (Figure 1)
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Figure1 Comparison of the results for LDL-chol (Meas) and LDL-chol (Cal.)
by Cobas Integra 400 analyzer at the concentration less than 115.0 mg/dl.
Deming regression analysis is also shown. Slope =1.001 (0.964 to 1.039),
intercept = 2.13 (-0.81 t0 5.08) n= 115

Tawdl Error index graph ViLLﬁmmm&iNmadﬁz’J’agaﬁq 2%
#er TEa i (10%) [(y-X/TEa] iisuffuen LDL calculate 184
unu X egfiriads 027 Sdeyatauanszatefieglurae - 0.92
fis 1.01 fsazidiulaain gﬂﬁ 2 (Figure 2)
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Figure 2 Show the Error Index of LDL concentration <115 mg/dl)

The dashed line below the solid line represents the Average Error Index
(0.27 mg/dl) and the solid line represents the Error Index Range (-0.92 to
1.01 mg/dl)

9nmsveaeslunguil 2 wud1 Susiesa 112 foe
fin153nAn LDL-chol fiAnannandudiu sewing 115 - 170 me/dl
A1 LDL-chol 9NMIAMIUAINENT Friederwald's dimagsening
115.34 - 167.05 mg/dl AaAB137.5316.24 me/dl wagnan1sina
LDL-chol Ing35innss wuin dfneg se1ing 115.88 - 170.0 me/dl
Aade 141.1917.03 me/dl Taswudne LDL-chol #i3aléannnns
fuiniieges Friederwald's uazannsinasesielndosiiase
finarouddluluwumaiiaiu lnsagnielugie Total Alowable
Error (10%)"° v03?ayaveinguuaziauduius dulaedian
duusvAviSandusius (Correlation Coefficient (1) iinfu 0.9495 ua
AANNTTANDELTUAUATY y = 1.043X - 3.578 (Figure 3)
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Figure 3 Comparison of the results for LDL-chol (Meas) and LDL-chol
(Cal.) by Cobas Integra 400 analyzer at the concentration 115 - 170 mg/
dl. Deming regression analysis is also shown. Slope =1.043 (0.981 to
1.106), intercept = -3.578 (-12.385 t0 5.229) n= 112

Tnadien Error index graph ﬁLLﬁmﬂ’J’]ﬁJGiN‘UEN‘fJ}EJNUaV]zﬂ 2%
sefn TEa ifvium (10%) [y-X/TEa] \fieufiu a1 LDL calculate v
unu X egiidiade 0.18 Fsdeyaimuanszareieglutag -0.57
fla 1.53 fazwiiulsan Uil 4 (Figure )
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Figure 4 Show the Error Index of LDL concentration 115-170 (mg/dl) The
dashed line below the solid line represents the Average Error Index (0.18
mg/dl) and the solid line represents the Error Index Range (-0.57 to 1.53
mg/dl)

agndlsfina wuh & 2 fregne Tu 112 dregs Alvannasne
\Au TEa (10%) > 1.0 (1.23 uag -1.53) nanmsviaasslunguil 3
WU SuieENs 53 fegs in1sTam LDL-chol firnenandidi
587119 171 - 250 mg/dl A1 LDL-chol 31NNSAUIUAINGAST
Friederwald's flf1ag5em319 170.84 - 245.7 me/dl Aeds
195.3422.22 mg/dl uazwan13inen LDL-chol lngdginnss wuin
fiAnagsening 171.89 -250.06 mg/dl Aady 198.3522.29 me/dl
TpgnuanAl LDL-chol ﬁi’mlﬁmmﬁﬁ'lmmﬁwqm Friederwald's
Wara1NNISINSeRaEIAT o lATIE WU SAnusdisiusiuay
2 fegdlu 53 daeehe ilvikasaiue TEa (10%)° (1.05 uay
-1.37) wasdoyavesnguuaziinruduiusfulaedidudszans
@ndunus (Correlation Coefficient = ) iU 0.9102 kagAIANATS
AANBULTAEURTI y = 0.994X - 3.730 (Figure 5)
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Figure 5 Comparison of the results for LDL-chol (Meas) and LDL-chol
(Cal.) by Cobas Integra 400 analyzer at the concentration 171 - 250 mg/dl.
Deming regression analysis is also shown. Slope = 0.994 (0.875t0 1.112),
intercept = 3.730 (-19.497 to 26.957) n= 53

Ineilen Error index graph ﬁLLammmmwmsﬁamaﬁg& 27
fiof1 TEa wmvmﬂ (10%) [y- X/TEa] Wisufiu A1 LDL calculate 999
WA X awmmaa 0.14 smsuauamwmmumsmaﬂu‘m -1.37 09
1.05 giJ‘VI 6 (Figure 6)

Error Index
1.5 == =
— "
| UI:l-"f.l"‘FL
11+—w® -
o il B .
S g5 e o .,
E i ‘-'--'-I _»
; 0 % 2 —y
1] L] .
E "' . *
5 051 .. .
] . Cd
-1 4=
-15 7 = 7
150 200 250 300

LDL Calculated (mg/dL)

Figure 6 Show the Error Index of LDL concentration 171-250 (mg/dl).
The dashed line below the solid line represents the Average Error Index
(0.14 mg/dl) and the solid line represents the Error Index Range (-1.37
to 1.05 mg/dl)
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nnsEnwiteSeuiieulszansainnisias LDL-chol
2 Wy fie 31n133A1 LDL-chol A3838AISAIUINIINGAT
Friederwald's (LDL-chol = Total Cholesterol - HDL-chol -
Triglyceride/5) wazanniansinlneaseethenluniosinsze
Slulfi wui lumsieudieusunusedaisau 280 feths
TnguUsrauwnnsIna LDL-chol eanidu 3 ngu wudn euduius
vesRMsIaTe 2 38 frnuduiusiuruntes Tufutisnududu
93 LDL-chol TneganAndiszavsandurius uazaunisonaey
Wadunsalagan LOL-chol lunguenanadudutiosnda 115 me/dl
fienduuszansanduius r = 0.979 wavaun1sanaenldeEunse y
=1.001X + 2.13 Tuwaieil ArduussAnsanduiug () avrey’) anas
puAudures LOL fiiudy Imsmﬂmﬂﬁm%umaa LDL-chol
Iuﬂa:u‘w 2 (115-170 mg/dl) LLa“ﬂa@J‘ﬂ 3 (171 - 250 mg/dl) mm
amﬂﬁyamawauwua (r) Wiy 0.9496 wag 0.9102 LA IR Aol
ArmsflimesMisatesfiunisiuin e Total Cholesterol,
HDL-chol, uag Triglyceride fiA31xgneas AMnA1 Z-score < 2.0
wazauuiug Tnefienduusyansanuulsuiu oV < 5% lag
wuie LDL-chol ildiannmsialagnse frnganinisduam

Tnemsaneniliuiivasrmnududutosndn 115 me/dl
Fanaaguinfinnuduiusfud (r = 0.9799) eliAnwlald
wadwsTlunswaLTUsunsusTUUAsALmA LIS vasasufiRnts
Tumsuinigns uazmssadaimun lussuuUoRnsLs ielden
muarion1snduluriinsinnsdaensdenudalui® udnns
Jnnn3snsfiuan flesduseneufifesdilaiede fealinisenatmis
agnaten 10 - 12 Falaaraih uasdeslidnisnsia Triglyceride
laiannndn 400 mg/dl wagainnsAnwIwuan A1 LDL-chol 31nn1s
Al IxdiAnuutug) @ﬂﬁaaﬁaﬂm dlaen Triglyceride 1nn37
wsaniiiu 200 mg/dl fstiun1sldgnsAuim e1aseeinis niadeu
dadndaninaridusieg LﬁammgﬂGTawamamﬁmiwﬁ
Tnegnuszasdlumsléimdum fidesndn 115 my/dl dw3ulasenis
ATvguAMUsES Uvesaatuguaing Feiisiuiuyaainsisl
AwEBIA ($2907g 35-40 U) dwSumsiivasaidengaiuain
msldalasiu LDL-chol lunisuseiiuanuidies Sasteansiedng
Tumsdngethenmsratani LDL-chol vesaniun

asJ

lasduuunisiaunldsunsuansaumaluiesufuinig
iiorinUszanBamdmunisfaniusedu LDL-chol faegns
MSAUIN M58AUENS LDL-chol mugnsues Friederwald's formula
wUsggndidluszuy LIS iieliiAnnisAiuinniugnsinely
aunsaldn1sinA LDL-chol s’hsgmiﬂﬁﬁmammumﬂ%’ﬁwm
AT TAlaense Tudulsyansnin dusunisiianuseau LDL-chol
iouszgndldlulasanisasaguamisednd anrtuguaimidin
WAL 3T lesannanuduius sewingd3nnsinen LDL-chol
Areansn1sAlaeldgns Friederwald's wagn13inlagnsa
WulUludemadeaiueensiinnludisanudiadu teeni 115 mg/dl
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