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## 4575271730 MAJOR :PEDIATRIC
Key word : HYPERLIPIDEMIA / OBESE CHILDREN AND ADOLESCENTS /
FAT PATTERNING
SUWANNEE NUMKIATWONGSA :RELATIONSHIP OF LIPID PROFILE AND
INSULIN LEVEL TO FAT PATTERNING IN OBESE CHILDREN AND
ADOLESCENTS , SUNGKOM JONGPIPATVANICH MD, 40Pp ISBN 974-17-1880-2

Objectives : To determine the prevalence of hyperlipidemia, hyperinsulinemia and to
identify the relationship of fat patterning, familial history of hyperlipidemia, ischemic heart disease,
diabetes mellitus to hyperlipidemia and hyperinsulinemia.

Design : Observational study design.

Setting : Pediatric department of King Chulalongkorn hospital and Bangkok Christian
school.

Target populations : Children and adolescents age between 4-16 years, who had body
weight greater than 120% of percent weight for height, and did not have any endocrine disease,
chromosome abnormalities or taken any drugs.

Intervention: All subjects were measured weight, height, hip circumference, waist
circumference, waist/hip circumference ratio and taken familial history of hyperlipidemia, ischemic
heart disease and diabetes mellitus. The 12 hours fasting venous blood lipid and insulin level was
measured by enzyme colorimetry and immunometric assay .

Results : Sixty-five obese children had hypercholesterolemial9%, hypertriglyceridemia28%,
High LDL16% , Low HDL 3% and hyperinsulinemia26.2%.There are no relationship between
hyperlipidemia and severity of obesity, BMI, waist circumference, hip circumference, waist/hip
circumference ratio and familial history of hyperlipidemia, ischemia heart disease, DM. There was a
significant association between hyperinsulinemia with degree of obesity (P-value 0.024) especially
morbid obesity(odd ratio=16 as compared to mild obesity)and with age more than 10 years but not
associated with hyperlipidemia or BMI.

Conclusions : Obese children and adolescents had high prevalence of hyperlipidemia and
hyperinsulinemia. Hyperinsulinemia .There was a significant association with severity of obesity
especially morbid obesity and age more than 10 years.

Department of Pediatrics Student’s signature.............cooevviiiiiiinnennnn..
Field of study : Pediatrics Advisor’s signature..............oveiiiiiiinninnnn.

Academic year 2002 Co-advisor’s signature..............ccceeieveeninnnnn
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-1l (T uaziian)
1.2) Anthropometric measurement
siwiin (Alan3u)
-AYNES (FIURNAT )
-% Weight for height=(Actual weight/Expected weight for height) * 100
-Waist circumference
-Waist/hip circumference ratio
1.3)Blood pressure
1. 9)szeuledlunen
1.5)seAupugAuliAen
2)dinyare9yARa lLuATALIAT]
UsedRlsarialaananenlunsaunia
seiRlsaladnluasngslunsauinin

1l53RlgALnNWluATeLAY

nsALAsIzRdaya
o A a a A [~ ¥ 9
1. anwgnaasnzladiuluaengs  nazdugauluiaangsluindauldaannig
Aundiluiesay
2. NMIegaUANNANRUEszndetiadesing o Auntazladulunengs n1arBugau
luiae QN {MeAT Univariate analysis
Y v | . 14 .
-DNUBAHAUAT Outcome S Proportion g5 Chi-square test
-5’1%@3\4@ \l14 Continuous data 14 Unpaired T-test
o o s 1 o dld o o 6 o o A
30 nsnageuANNANTuSssud e dadeiAndnRusTun gl luae nga
a a A ac . . . .
mqmwg@u'lum@ AR 1P8I3E Binary logistic regression analysis
4. nanpasuRNANusITdsrAuaurAulwAeaiuszAuANEI  Tneld

Sensitvity Specificity Positive predictive value Negative predictive value LA Odd ratio
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BINEIUNANFINNTIETNUNA 65 AL Weg3zhIN 3 1 4 1aouneeny 16 Tilluwe
1181 50 AW (FREAT 77) INAUILN 15 AL (Fagaz 23) wiiiu mild obesity 9 AL (Fataz 13.8)
moderate obesity 22 mu(”f@m: 33.8) severe obesity 22 AU (%’@m: 33.8) WAL morbid obesity 9

v (4 d'
AU(TREAL 13.8) ANAIT NN |

ANT19% 1 WEASANIRILAZIREAZURIANEIUATNAN Degree of obesity

Degree of obesity FIUU(AU) faEaz
Mild 8 13
Moderate 22 36
Severe 13 37
Morbid 9 14
79 62 100

NN3IAUINTIN ATNEN 1AusaLLan (waist circumference) LA hip circumference TN
o 1 1<
AU waist circumference/hip circumference ratio WUI1T08A222909ANS IUT] Waist/Hip
@ { o . [ @
circumference ratio=1( android type of obesity)ANAT 199 2 uazmuIw body mass indexiJ UMY
A
FANTINN 3

A15199 2 LAANATUIULAL TR AZIRILA NATN Waist /Hip circumference ratio

Waist circumference/Hip circumference(cm) ATUIU(AL) OERE
0.81-0.90 13 22
0.91-1.00 33 56
1.01-1.10 11 19
1.11-1.20 2 3
FREN 59 100
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AN7197 3 LARIANUIRLAZTREAZIANANNAT BMI (body mass index)

BMI (Body mass index) FTUIU(AL) TREAz

<25.00 12 19
25.01-30.00 325 40
30.01-35.00 13 21
35.01-40.00 6 9
40.01-45.00 2 84
45.01-50.00 3 5
>50.00 1 2

EAAEN 62 100
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n1smsradnszaulaNuluiaan

wndufevay 19 Hsza luiuludoagelae cholesterol2200mg/dl - $ouaz 28 1)
seAUtriglyceridega(30vay 7.6d M5 U01g<101] $080220.4 S115V01910-191)) Sooaz 16 1

52A1 LDLY Sovaz 3 5zAUHDLA Aam13197 4

A19199 4WAASHAATIANIIUBILNIFN15(52 AU cholesterol triglyceride 52ALLDL

cholesterol 5$AUHDL cholesterol)

NAMTIANUANLJURANNS 1uUALR) Sasaz

AL cholesterol(mg/dl)

<170 28 43
170-199 25 38
2200 12 19

o . . =
7201 triglyceride(mg/dl)a1gl <10 1

<75 12 18.4
75-99 5 7.6
2100 5 7.6

TEAL triglyceride(mg/dl)a1¢J 10-19 g

<90 11 17
90-129 19 29
>130 13 20.4

AU LDL cholesterol(mg/dl)

<110 28 64
110-129 9 20
=130 7 16

321U HDL cholesterol(mg/dl)
<35 1 3

35-45 16 37

>45 26 60
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N15M5AINTEALAUTAULULADA

a a

AINNITATIATLALAUTAUIULADANAIAINIABIUITNAUATIA 12 Falue  Tpeld

a

a a o

Immunometric assay WU3ANNANTINNIANBINTZAUBUTAU<2S mU/L AU 48518 AR

u

@ Y IS o a a > o a [ o dl
lusasay 73.8 LATHTCALBUTAL =25 mU/L R1%9U 17 918 ARLTIUTRYAY 26.2 FNANTINN 5

a a

AN9199) 5 AR UIULAL S RLIAZARILAN AN TINAN T uNANNTEFLIAuTAW LA

a

)

szavdugaululfaan(muU/L) INUU(AU) TREURE
<25 48 72
225 17 28
79U 65 100

AMMFUIZAUBUGAUNAZ T AVAINBIUNULN (AN3199 6)
fouaz 671uﬂ@: U morbid obesity U Insulin225mU/L  §a818% 20 ELuﬂ@:N severe
obesity Hlnsulin225mU/L Se8inz 2311&?1@3'11 moderate obesity 1 Insulin225mU/L  $e8az 11

Iuﬂ@:N mild obesity  Insulin=25mU/L

5113199 6 UARINNNZBUTAL LA ALAZIZAIAY A

Degree of obesity Insulin225 | S08@z | Insulin<25 | Sewmay | 32U
mU/L mU/L (51®)
Mild 1 11 8 89 9
Moderate 5 23 17 77 22
Severe 5 20 20 80 25
morbid 6 67 3 33 9

' ' v A a S 1 '
a1nN1sANE LN TNgN morbid obesity H3zAudugauZ25mU/LiThi 16 t11veIngu

o o

mild obesity BENNUUHAVATUNNATH (p-value=0.041) A4A13197 7
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A1319% 7 WAASAN Odd ratio 2B9TLALAINNENIEBLNAELAL mild obesity

Degree of obesity Odd ratio p-value 95%CI1
Moderate 2.35 0.868 -3.12-7.82
Severe 2 0.658 -1.08-5.08

morbid 16 0.041 4.8-27.2

o

andayanianed ganmsnNI A ARANA DA el
Sensitivity = 14/17 = 82%

Specificity = 30/48 = 62.5%

Positive predictive value = 14/44 = 32%

Negative predictive value = 18/21 = 86%

b

%

WARI9N HUANEAUENE Insulin225mU/L aziflunguiiang 210 T Aa Forazs2

b

b4

Yy & v A > Al ~
AAndauug nsulin<25mU/L aziiunguians <101 A Fouaz62.5
fuandaueny 2101 923 Temefing Insulin225mU/L An Fotiaz32

fusndauedg<1o U azilaniaiing Insulin<25mU/L An Fatas 86

513799 8 UARNITALBUTABIAZE98E (<10 T uaz210 1)

Age(years) Insulin level(mU/L) Total

InsulinEZSmU/L Insulin<25mU/L

210 14 30 44
<10 3 18 21
Total 17 48 65

nsmaNdniusaasiiadenAnmiusy i lasdulazsriisunauluiaen

a [ dld v 1 . . . .
anniFaumauiladendnen TAun Sex  Waist circumference  Hip circumference

Waist/Hip circumference ratio Degree of obesity BMI Familial history of DM Familial history

of IHD Familial history of hyperlipidemia fuszaUladuuazszAudugaulwADn W1 376

1
o K ] =

cholesterol  HDL uwarLDLAgSldHAudniusiuiladananen  ussyaiiriglycerideNgedl

o o o

ANANAUSaEN9lTTdn AEUNNADANL Waist circumference Hip circumference WAy Familial
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history of DM (0.014,0.009Ua20.0466NNANA)  #9UIAL insulin NgHANANRUTRLINGT

ﬁfﬂﬁ’]ﬁﬂg%’mﬁaa 1 Waist circumference Hip circumference LAY Degree of obesity

(0.001,0.001 LAZ0.004ANNANAU) FIA1FINTN 9

dl = o -dld [ o o v a a A
ANTINN 9 L‘]_EEI‘LILVIEIUﬁ@@EW]ﬁﬂ‘]:I’Wﬂ‘].lﬁ‘::ﬂ‘].li“llﬁJuLL@?J??.ﬁﬂ‘]_l’ﬂu?@uslum’ﬂﬂcl:ﬂ?;l

Univriate analysis

taqadnm Cholesterol | Triglyceride | HDL LDL Insulin

cholesterol | cholesterol

Sex 0.864 0.532 0.692 0.052 0.960
Waist circumference 0.506 0.014* 0.650 0.497 0.001*
Hip circumference 0.632 0.009* 0.874 0.890 0.001*
Waist/Hip 0.645 0.867 0.417 0.165 0.483

circumference ratio

Degree of obesity 0.163 0.215 0.609 0.764 0.004*
BMI 0.608 0.939 0.961 0.539 0.160
Cholesterol - 0.133 0.423 0.248 0.133
Triglyceride 0.395 = 0.972 0.453 0.136
HDL 0.182 0.138 p 0.349 0.118
LDL 0.368 0.606 0.976 - 0.791
Familial history of DM 0.137 0.046* 0.651 0.451 0.178
Familial history-of IHD 0.531 0.875 0.689 0.323 0.531
Familial history of 0.808 0.227 0.753 0.642 0.722
hyperlipidemia

o

wazillatiniladaAne NN AN NLANAIR LTI A1 ATUN AT ANIMIAIANNENRUS

o o

v !
Tmer Binary logistic regression analysis W19 TR Degree of obesity WntuAR AN duRus

o

AUszAinsulin® A4(p-value=0.024) @74 hypertriglyceridemia Lifanuduwusiy waist

circumference hip circumference %30 familial history of DM 69 A1519% 10
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A1379R 10 WAASAD p-value(Binary logistic regression analysis-Enter) 9¥WI1N9N19Y

Hypertriglyceride Hyperinsulinemia WAZ Waist circumference Hip circumference Degree of

obesity
fladuidnu Hypertriglyceridemia Hyperinsulinemia
Waist circumference 0.777 0.895
Hip circumference 0.316 0.120
Degree of obesity F 0.024*
Familial history of DM 0.501 -
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#gUnaN153E
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1 1
= o o =

foununFunigaaainENlaanen LAl IaeNIndarAN la G HUN JUNNATALREUAILEILABY

NOUIEU W.A.2545-NHANUE W.A.2546 A3

AYINTNTBINAZCholesterol lWIABAZY = FaeiaY 19

AINENIDINITE triglyceridelWlADAGY = Fanay 28

ANTNIBINTLLDLILAEAEN = Fatiaz 16

- AYINTNIB9N19E HDL Tuidensn = Satias 3
- ARININIDINE InsulinlULADAGS = FaEiaz 26.2
wudngladuliuaengeliinuduiusiuszALANNEIW(Degree of obesity)¥isa
ﬁ/ﬂ‘]ﬂm:ﬂ]ﬂ\iﬂfJ’]Né/QusLuLﬁﬂ(@@Wﬂﬂﬂﬁﬁmﬁﬂ Waist circumference, Hip circemference , Waist
circumference / Hip circumference ratio) &2unN0z8ugauluAengel A NANusiUsEAy
AITNEA(Degree of obesity)BeiNIHTHANATYNINADA(p-value 0.024) fiarin AP lEunAu
\{110dd ratio 1 ARILITY mild obesity WAINGNmorbid obesityHszALAUTAWGININNFINGNmild

obesity 16 1111

Y o

Ferdaenguasziaugauluie PNARUInIAT AR L]
Sensitivity = 14/17 = 82%

Specificity = 30/48 = 62.5%

Positive predictive value = 14/44 = 32%

Negative predictive value= 18/21 =86%

1
= %

WaR9IN HLANAIUNNG Insulin225mU/L aziilunguiieny 210 1 Aa Faaavs2

3

b

X

%

fAngauting Insulin<25mU/L aziflunguiiany <10 1 Ae Feeaz62.5
duandoueng 210 sgli Temedina Insulin225mU/L Aa Faeaz32

Y & v = = A . Ay
ﬂqLﬁﬂ‘ﬂrJuﬂqﬂq<10 U azilan 1anua Insulin<25mU/L A8 508182 86
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holesterol CHOD-PAP

@ Indicates Roche/Hitachi analyzer(s) on which kit{s) can be used

Cat.no. Bottie Contents 704 | 717 77?3 747 _1%‘:) 802 904 g:; 914 | 917 MgDUUBR
1491458 1 Cholesterol! reagent o | o
12 x 65 ml
1875540 1 Cholesterol reagent ® o
6 x 258 ml
1875523 1 Cholesterol reagent o
4 x 641 mi
2016630 1 Cholesterol reagent ® ® ®
8 x 20 mi
1489232 1 Cholesterol reagent
18 x 50 ml e [ @ e | e e ®
1489437 1 Cholesterol reagent
, 10 x 100 m ¢ i I
1489704 1 Cholestero! reagent o ®
5 x 600 mi
1554506 1 Cholesterol reagent ®
4 x 1020 mi

_Intended use

‘zymatic in vitro test for the direct quantitative determination of chol-
sterol in human serum and plasma on automated clinical chemistry
analyzers.

Summary

Cholesterol is a steroid with a secondary nydroxy! group in the C_
pos*tion. It is synthesized in many types of tisst2, but particutarly in
the liver and intestinal v. all. Approximately three quarters of cholesterol
is newly synthesized and a quarter originates from dietary intake.
Cholesterol assays are used for screening for atherosclerctic risk and
in the diagnosis and treatment of disorders involving elevated chof-
esterol {evels as well as lipid and lipoprotein metabolic disorders.

Cholesterol analysis was first reported by Liebermana in 1885 followed
by Burchard in 1889. In the Liebermann-Burchard reaction, choi-
gsterol forms a blue-green dye from polymeric unsaturated carbo-
hydrates in an acetic acid/acetic anhydride/concentrated sulfuric acid
medium. The Abell and Kendall method is specific for cholesterol,
but is technically complex and requires the use of corrosive reagents.
In 1974, Roeschiau and Allain described the first fully enzymatic
method.

This method is based on the determination of A* -cholestenone after
enzymatic cleavage of the cholesterol ester by cholesterol esterase,
conversion of cholesterol by cholest=rol oxidase, and subsequent
measurement by the Trinder reaction of the hydrogen peroxide formed.
Optimization of ester cleavage (> 99.5%) allows standardization using
‘mary and secondary standards and a direct comparison with the
DG and NIST reference methods.™®
Nonfasting sample resuits may be slightly lower than fasting results.'*2
The Roche cholesterol assay meets the 1992 National Institutes of
Health (NiH) goal of less than or equal to 3% for both precision and
bias.®?

Test principle

Enzymatic colorimetric test

¢ Sample, addition of R1 {cholesteroi reagent} and start of reactlon
Cholesterol is determined enzymatically using cholesterol esterase
and cholesterof oxidase.

cholesterol

esferase ~ Cholesterof + RCOOH

cholestero! esters + H,0
Cholesterol esters are cleaved by the action of cholesterof esterase
to yield free cholesterol and fatty acids.

cholesterol

cholesterol + O, —gm=as

cholest-4-en-3-one + H,O,
Cholesterol is converted by oxygen with the aid of cholesterol
oxidase to cholest-4-en-3-one and hydrogen peroxide.

(j!. peroxidase
P tiaddbbuhiean Y

2 H.0, + 4-aminophenazone * pheno!

4-(p'benzoquinone—monoimido)-ph'enazohe +4 H,O

Hydrogen peroxide created forms 'a. red dyestliff'by reacting with .

4-aminophenazone and phenol under the catalytic action of per-
oxidase. The color intensity is directly proportional to the concen-
tration of cholesterc! and can be detenrined photometrically.

[N RN

Some analyzers and kits shown may not be available in all countries. For additional system applications, contact your local Roche repﬁesentative.
*Working instructions for Roche Mira analyzers are available on request.

Working solution concentration

R1 Cholesterot reagent
PIPES buffer**: 75 mmol/l, pH 6.8; Mg?*: 10 mmol/l; sodium
cholate: 0.2 mmol/l; 4-aminophenazone = 0.15 mmol/l; phenol
= 4.2 mmol/l; fatty alcoho! polyglycol ether: 1%: cholesterol
esterase (Pseudomonas spec.} = 0.5 U/ml; cholesterol oxidase

- (E. coli) = 0.15 U/ral; neraxidase (horseradish) = 0.25 U/m"

stabilizers; preservative

** PIPES = Piperazine-1,4-bis{2-ethane sulfonic acid)

Precautions and warnings

For in vitro diagnostic use.

Exercise the normal precautions required for handling alf laboratory
reagents. ‘

[ Disposat of all waste material should be in accordance with local

guidelines.

Reagent handling :
R1: Ready for use: The intrinsic pink color of the cholesterol reagent
does not interfere with the test.

Storage and stability

Unopened kit components: Up to the expiration date at 2-8°C

R1: 28 days opened and refrigerated on the analyzer when protected
from light and contamination by microorganisms.

Spec.men collection and preparation
Collect serum using standard sampling tubes.
Heparinized or EDTA plasma. Do not use citrate, oxalate, or fluoride.
Stability'%: 5-7 days at 4°C
3 months at -20°C.
Fasting and nonfasting samples can be used."

Centrifuge samples containing precipitate before performing assay.

Testing procedure

Materials supplied

e Working solutions as described above
Additional materials required

e Calibrators and controls as indicated below
* 0.9% NaCl

* General laboratory equipment

Assay

Refer to the appropriate operator’s manual and/or the Instrument
Settings section of this insert for analyzer specific assay instructions.
The performance of applications not validated by Roche is not
warranted and must be defined by the user.

Calibration

Standardization': The cholestero! method was cahbrated against
xsotopxc dz-ution/mass spectrometry. This complies with the requnre-
ments of the National Institute of Standards and Technology (N

S1: 0.9% NaCl

] S2: C.fa.s. (Calibrator for automated: systems), Cat. No. 759350

S



CHOL

Calibration frequency

Recalibration is recommended

« a3 blank calibration afler reagent bottle change

« a5 2 point caliration after reagent lot change

» 252 point calibration as required following quality control procedures
Calibration verification: Mol necessary.

Quality control

For quality control, use Precinorm L, Precinorm U, Precinorm U plus,

Precipath L, Precipath U, Precipath U plug er other suitable control

material. The control intervals and limits must be adapted to the
| individual laboratory requirements. Values obtained should fall within

established limits. Each laboratory should establish corrective mea-

sures to be taken If values fall outside the limits.

Calculation
RochefHitachi systerms automatically calculzte the cholesterol con-
centration of each sample.
Conversion factor: mg/dl x 0.026 = mmol/|
mmol/l x 38.66 = mg/dl

Limitations - interference®* :
For determination of cholesterol with lipase on Rocha/Mitashi 702717
analyzers, refer to the R1/R2 application in the Instument Settings
section.

U3 users: Refer to application sheet.

Criterion: Becovery within £ 10% of initial 1.'{-‘1!;3;/ p '
lcterus: No significant interference up to an | indk of 25appmvimate
conjugated bilirubin concentration: 25 mg/fdl or

1 index of 10 (approximate unconjugated bili
10 mafdl or 171 pmaol/).
Hemalysis: Ma significant interference up. 1
{approximate hemoglobin concentration: 700
Lipemiz {dntralipid): Mo significant inerference up to
{appresimate triglycendes concentration: 2500 mgé
Thene is poor comelation between turbidity and triglygen

e

a—

Measuring/reportable range
3—-800 mgsdl (0.08-20.7 mmol)
Determine samples with higher concentrations via the ra et
On instruments without rerun function, manually dilute leswith
higher concentrations using 0.9% NaCl or distilled/deionized waler
(e.g. 1 + 2). Multiply the result by the appropriate dilution factor
le.g.3). 3

™

A

Expected values

~'._J
A

Note
The determination can also be perfarmed at 25°C.

Specific performance data
The data determined using a Roche/Hitachi system are given balow.
Results abtained in individual laboratories may differ,

Imprecision'?
Reproducibililty was determined using human samples and controls
in &n internal protocol: n = 63. The following resulls were ebiained.

Within run Batween day
Sample Maan 5D WoV Mean 50 E i
mgddi mg/di maidl megd
Human serem 2.0 1.9 0.8 2101 33 1.7
Precwnorm U nes 1.2 1.0 ey | 23 | 2a |
;I‘ Precipain U 129.4 0.9 0.7 1267 31 i 27 |
An ytical sensitivity (lower detection limit)*?

g “A‘)ﬂ'.ﬂﬂ mmal/l)

Thwetecﬂcn limit represents the lowest measurable chol-
esterd! Coneentration that can be distinguished from zero. It is cal-
culgted as three standard deviations of 21 replicates of the lowest
standard.

Method eemparisan'®
A, A comparisen of the cholesterol determination using the Roc.
Cholesterol liguid reagent assay on a Roche/Hitachi 917 analyzer
() with the'same assay on a Roche/Hitachi 717 analyzer (x) gave
. the following carrelation (mg/dl);
%! Fassing/Babilok'™"™ Linear regression
y=0.618 « 0.892 x ¥ =3.575 + 0977 «

Ij o -

- ({1857 r = 0997
5 O (md £5) = 5.556 Sy. x = 4.717
umber of samples measured; 154

.7/.4, The sample concentrations were between 49 and 525 ma/dl,

"/Egﬂq-:}n'iparisbn of the Roche Cholesterol determination {y) with the
~ Abell-Kendall reference method (x) on a Roche/Hitachi 747
"\.j nalyzer gave Lthe following correlation (mg/di):

- $ ==in bloke-12 Linear regrassion

f,;’,j';' ABT 4+ 1.022 % y=-0.196 + 1.020 x
=0.999 r =0.993
495 =486 Sy. x=3.4

r of samples measured: ¥2 s
e sgmplg-gpncfﬂtratiuns were between 43 and 704 mg/dl,
A~

Clinical Interpretation according 1o the recomTendatons o
pean Atherosclerosis Society™ D\T /,_.
Lipid m‘—e-lz;abﬂﬁ& disturbance
Chalesteral - “
Triglycerides below 220 mgidl Mo
Chalesterol 200-300 mg/dl ihHBl-cholesteral ,
Below 35 rfﬁ'l ¥
Cholesterol above 300 mg/di gk
Triglycerides  abowve 200 mg/d
Cholesterol “Triglyceridesc™y <~ «
35 mg/dl & 0.9 mmol/| an%fﬁ 1a2.3 mmiold

200 mg/dl & 5.2 mmaol/] vy i1 o
300 mgfdl & 7.8 mmol

Recommendations of the NCEP Adult Treatment Panel for the
following risk-cutoff thresholds for the US American population™

Desirable cholesterol level: < 200 mg/dl
Barderling high cholesteral: 200-239 mg/dl
High cholesteral: > 240 mg/di

Each laboratory should investigate the transferability of the expected
values to itz own patient population and if necessary determine its
own reference range. For diagnostic purposes, the cholesteral rasults
should always be assessed in conjunction with the patient’s medical
history, clinical examinations, and other findirgs.

At least two measurements of cholestero! sn saparafe occasions
shwould be made before any medical decision is made, since a single
point total chalesterol measurement may not represent a patient’s
usual cholesterol concentration,
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Triglycerides GPO-PAP

8 Indicates Roche/Hitachi analyzer(s) on which kit(s) can be used

Cat.no. Bottle Contents 04| 717 ;gg T47 | 747 | 902 | 904 g:; 914 | 917 MEDUL%FI

1730711 1 Buffer/4-chlorophenolenzymes wil
12 x 65 ml

1876023 1 Bufler/d-chlorophenol/enzymes o e
6 x 258 ml

1876040 1 Eutfer/4-chlorophenol/enzymes .
4 x 641 ml

2016648° 1 Bulfer/d-chlorophenalfenzymes F . Fi 1.
& x 20 ml

1488872 1 Buffer/4-chlorophenol/enzymes ol I i gl gl g
18 % 50 mi

1468899 1 Butfer/d-chlorophenal/enzymes = T
10 % 100 ml

1488902 i Buller/d-chlorophenal/enzymes -
5 % 300 ml o

1555626 1 Buffer/4-chlorophenalfenzymes =
4% 815 ml

Some lyzers and kits =hown may not be available

Intended use
Enzymatic in vitro test for the quantitative daterminatiog

Summany'* y
Triglycerides are esters of the trihydric alcohol glyceraldi
chain fatty acids. They are partly synthesized in the jile
ingested in lood.
The determination of triglycerides is utilized in the dif., -
teatmen. of patients having diabetes mellitus, nephrosis, |
lion, lipid metabolism disorders and numerous othef e
eases.

The enzymatic triglycerides assay as described by Egosie
Kreutz still required saponification with potassium hydroxi
erous allempls were subsequently mada to replace alkali

fication by enzymatic hydrolysis with lipase, Bucolo and Davi
alipase/protease mixture; Wahlefeld used an esterase |
in combination with a particularly effective lipase fro
arrhizus for hydrolysis.

This method is based on the work by Wahlefeld tsi

haing tions, contact your lacal Roche representative,
-aw uest,

g uthWings
i ﬂwm use.

normal precautions required far handling all laboratary

all waste material should be in accordance with local

ility
ponents: Up to the expiration dale at 2-8°C
td and refrigeraled on the analyzer

laction and preparation

5ing standard sampling lubes,
or EDTA plasma

-7 days at 2-8°C

lipase from microorganisms for the rapid and cgi
trighycerides to glycerol followed by oxidation t
phosphate and hydrogen peroxide. The hydrogen g
hen reacts with 4-aminophénazone and 4-chlorg
catalytic action of peroxidase to form a red dyeswuff (Tri
reaction),

st principle®

Enzymalic colorimetric test

+ Sampla and addition of A1
slart of reaction:

triglycerides + 3 H,O —LP—L—b glycerol + 3 RCOOH

G

glycerol-3-phosphate + t}i—qﬂ dihydroxyacetone phﬂsﬁhge
e

H:z'D: +d4-aminophenazong + 4-chlorophenol M
4-{p-benzoquincne-monoimino)-phenazone + 2 H,O + HCI

Warking solution concentration

R1 Buffer/d-chlorophenaol/enzymes
PIPES bulfer™: 50 mmolfl, pH 6.8: Mg?-: 40 mmol/l; sodium
cholate: 0.20 mmol/l; ATP = 1.4 mmol/l; 4-aminophenazona
= 0,13 mmol/l; 4-chlorophencl: 4.7 mmol/l; potassium hexa-
cyanoferrate(lil: 1 pmolf; fatty alcohol polyglycol ether: 0.65%:
lipoprotein lipase {pssudomenas spec.) = 5.0 Uiml; glivcerokinasa
(Bacillus stearothermephilus) = 0.19 Wmi; Glyesrol phosphate
oxidase (E. coli) = 2.5 Ui, peroxidase (horseradish) = 010 Uimi;
presanative

' PIPES = piperazene NN -bin2-athanendfonic aeidy

ldEIEIN:iON

* Calibrators
« 0.9% NaCl

and controls as indicated below,

(V] ‘:E:[[l = General labaratory equipment

thu"'f“'“ﬁﬂwwm Eﬂk’.ﬁ%

i lﬂ’mmr's manual andfor the Instrument

is insert for analyzer-specific assay instructions,

par applications not ed by Roche is not warranted

o-&

ion: The triglycerides GPO-PAP method was standardized
against the |D-MS method,
51:0.9% MaCl
{1l $2: C.t.as. (Calibrator for automated systems), Cat. No, 759350
Calibration {requency
Recalibration is recommended:
* as blank calibration after reagent bottle change
* as 2 point calibration after reagent lot change
* 252 point calibvation as required following quality control procedures
Lalibration verification: Nol necessary,

] uality control
For quality control use, Pracinorm U, Precinerm U plus, Precinorm L,
Precipath U, Pracipath U plus, Precipath L or other suitable control
material. The control intervals and limits must he adapied to the
individual laboratory requirements. Valdes obtained should fall within
established limits. Each laboratory should establish corrective
measures to be taken if values fall outside the limits.
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Calculation
Roche/Hitachi systems automatically calculate the triglycerides con-
centration of each sampls.
Conversion factors:  mg/dl x 0.0113 = mmalAd
mimel/| x 87.5 = mg/di

Limitations = interferencess

For determination of triglycerides on Roche/MHitachi 704/717 systems
when lipase and HOL-cholastersl are also requested, see R1/R2
application under "Instrument settings”,

US users: Refer 1o application sheet,

Criterion: Recovery within = 10% of initial value.

Icterus: Mo significant interference up to an | index of 12 for con-
jugated bilirubin and 27 for unconjugated bilirubin {approximate con-
jugated bilirubin concentration: 12 mg/dl; approximate unconjugated
Bilirubin concentration: 27 mg/dl).

Hemalysis: No significant interference up to an Hindex of 600 (approx,
hemaglabin concentration: 600 mg/dl).

Lipemia: The L index correlates with sample turbidity but not with
triglycerides level. Extremly lipemic samples (triglycerides greatar
than 3000 mg/dl) can produce a normal result. ™ Dilute sueh samples
144 with saline (0.8 %) and multiply the result by 5 oF run the test
with decreased sample volume on Roche/Hitachi 999,892,997 and

MODULAR analyzers. —

Measuring/reportable range mdﬂ)/ i
Measuring range: 4-1000 mg/dl (0.05-11.4 m

Determing samples with higher concentralions via t
Oninstruments without rerun function, manually ;
higher concentrations using 0.9% NaCl or di
{2.g. 1 + 4). Multiply the result by the appropria
{eg. 5).

Clinical interpretation according to the recomm
European Atherosclerosis Sociaty: !

23

Analytical sensitivity (lower detection limit)*

Retection lirmit: 4 mg/dl (0.05 mmol/)

The lower detection limit represents the lowest measurable trigly-
cerides concentration that can be distinguished from zero. It is cal-
culated as three standard deviations of 21 replicates of the lowest
standard.

Method comparison® 1

A comparison of the Roche ftriglyceride assay using liquid
triglycerides reagents on the Roche/Hitachi 917 fy) and on the Boche/
Hitachi 717 (x) gave the following correlation (mg/di);
Passing/Bablok'!¢ Linear regression

v =5.385 + 0.967 x ¥=2.786 40977 x

r=0.9093 r=10998

SD (md 95) = 16.014 Sy. x = 8.958

Mumber of human serum samples measured: 154

The sample concentrations were between 35 and 1000 mg/edl.

I;@f rences
‘ éﬂﬂi g H, Gressner AM, eds. Lehrbuch der Klinischen Chemie
/ athobiochemie, 3rd ed. Stuttgart/MNew York: Schattauer,

Eggstein M, Kreutz F. Klin Wschr 1966;44:262-267.

BucalaE) Bavid H. Clin Chem 1973:19:476.

Wahlefeld AW, Bergmeyer HU, eds. Melhods of Enzymatic
Analysis. 2nd English ed. New York, NY: Academic Press Inc,
1874:1831, ’

Trinder P &nn'Blin Biochem 1969:5:24.

Siedel J et al. AACC Meeting Abstract 34. Clin Chem 189339

1127,

T Tietz MW, ed. Clinical Guide to Laboratory Tests, 3rd ed. Phila-
-~ ' delphia, Pa: WB Saunders Company,1995:610-611.
_g Data on file at Roche,

) _(Glick MR, Byder XW, Jack=on SA. Graphical Comparisons of
5 Interierances in Clinical Chemistry Instrumentation. Clin Chem
/, 1985;82:470-474.

10, Shephard MOS, Whiting MJ. Clin Chem 1930; Vol 36, No.2, 325-
< 1328, Falsely Low Estimation of Triglycerides in Lipemic Plasma
i by the Enzymatic Triglyceride Method with Modified Trinder's

« romaogen.

- y Group, European Atherosclerosis Society. Strategies for
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uropean Atherosclerosis Society, European Heart Journal

L 9BRA 7T _

12 Stein BA, Myers GL. National Cholesterol Education Program
Hémummﬁmi%or Triglycerides Measurement: Executive
 Summary. Clin 1995:41:1421-1426,

_ Lipid metabalism
Cholesterol 100 500 masd No W
Triglycerides i ; —
el Jjias
Cholesteral  200-300 ma/dl it HDL-cholesteral——
below 35 mg/dl
Cholesterol  above 300 mg/dl . il =TT
Triglycerides  above 200 mg/dl \
Cholesteral Trigl fes
35 mafdl 2 0.9 mmol/| 200 mg/dl & 2.3 mmolA
200 mgfdl 2 5.2 mmol/ ]
300 mg/dl & 7.8 mmol/] |
-

Expected values accarding to NCEP2

Mormal range: < 200 mg/dl

Each laboratory should investigate the trarsferability gfthe expeored
values to its own patient population add i necessary determine its
own reference ranges. For diagnosticlpurpdses, theliriglycanidas
results should always be assessed in conjunction with the patient’s
medical history, clinical examinations and ather findings.

Note Al W\l ) ALK1
If the free glycerol is to be'taken'into'aeceunt, then 10/ mg/dl
(0.1 1 mmoll) must be subtractsd from the triglycenides value obtained.”
For cantrol sera, note the target value declaration of the manufacturer,

Specifie performance data

The data determined using a Roche/Hitachi system are given below.
The results obtained in individual laborataries may differ.
Imprecision”

Reproducibility was determined using hurman samples and controls
in &n internal protocal: n = 63. The following rasulls were obtained.

= Within run Between day
Sampla Mean g0 oV Etean 50 BEEV
maial modl mgial mgfdl
Human sarum .él:"..li 3.7 1.5 2241 4.0 1.8
| Precinerm 1123 | 10 08 | wes | zs |- 24
| Frecipatn U iazs | 1 08 | 1305 | a3 2.4

VO AZRGO O (g

AT

13 H, Bablok x A New Biometrical Procedure for Testing
] ot suremants from Tweo Different Analytical

‘Methods. J ClimChem Clin Biochern 198324709720,
14 Bablok W et al. A General Regression Procedure for Method
Transformation.J Clin Chemn Clin Biochem 1988:26:783-790.
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Specimen collection and preparation
Collect serum using standard sampling tubes.
Li-, NH,- or Ma-heparin plasma.
Stability™: 7 days at 2-8°C
30 days at -70°C .
Fasting and non-fasting samples can be used.® EDTA plasma causes
decreased values,
Centrifuge samples containing precipitale before performing the assay,

Testing procedure

Materials provided

* Working solutions as described above
Additional materials required

* Calibrators and controls as indicaled below
= (0.9% NaCl|

= Genaral laboratory equipment

Assay

Refer to the appropriate operator’s manual and/or the Instrument
Setlings section of this insert for analyzer-specific assay instructions.
The performance of applications not validated by Roche is not
warranted and must be defined by the user.

Calibration

Standardization: The method is traceable to the beta quantiiication

method as defined in the recommendations in thed!DL Chiolasteral

Method Certification Protocol for Manufacturers, ™

51:0.9% NaCl < 7

52: C.f.as. (Calibrator for autornated systems) Ligids, Ca}ﬂﬂ,él?'?.ﬁES
or C.fas. HOLADL-C plus, Cat, Mo, 1972235 '

Calibration frequency

Two point calibration is recommended

= after reagent lot change

= as required following quality contre! procedures
Calibration verification: Not necessary. g

Quality control

For quality control, use Precinorm L and Precipati HDIALDL-C! -
The contral intervals and limitz must be 2dapted to e individes!
laboratory requirements. Values abtained should fall within estab-
lished limits. Each laboratory should establish corrective measures
i be taken if values fall outside the limits. - =

Calculation we il

Measuring/reportable range

3-550 mg/dl (0.03-5.5 g/ or 0.077-14.2 mmal)

Determine samples with LDL-cholesterol concentrations » 550 mgddl
via the rerun function. On instruments without rerun function, manually
dilute samples with 0.9% NaCl (e.g. 1 + 1). Multiply the result by the
appropriate dilution factor (e.g.2).  °

Expected values®"
Levels in terms of risk for coronary heart disease:
Adult levels:

Recommended (desirable)

< 130 mg/d! (<3.37 mmol/)
Moderate risk:

130-159 mg/di (3.37-4.12 mmol/)

High risk: =160 mg/d! (= 4.14 mmol/)
Recommended values according ta the GRIFS study ™

mgfdl | mmaolbl |
145 3.8 For patients with manifested coronary heart |
y disease |
70 4.4 For patients having one or more risk factors |
200 5.2 For persons exhibiting no risk factars |
and without manifested caoronary heart ;
disease |

Eachlaberalory should investigate the transferability of the expected
values Lo ils own patient population and if necessary determine its
own reference range. For diagnastic purposes, LDL-cholesteral resul’
should always be assessed in conjunction with the patient's medice.
histary, clinical examinations and other findings.

: Specific performance data

_The data determined using a Roche/Hitachi systermn are given below.
- Resulls obtained in individual I=beratories may differ.
}Im‘prnnjsian”

_Reproducibility was determined using human samples and controls
-in an internal protocol: n = 21. The following results were obtained.
Yo :

17, ‘ Within ren Between day i
| sampia Mean 80 %OV | Mean | sD %OV
,—__; : mgldl mofen /e gt

| Human serum 1° 216 | oae 0.7 748 | 080 1.20
T — 1603 | 130 | o®1 | 1785 | zoe | 18

Precincem L 7.3 | hor 1.22 880 | oas 0.95
| PrecipsthtioAbLc| a2 | 117 | oea | i7as | 157 | oer

-

Roche/Hitachi systems automatically calculate the LDL-cholestercl
concentration of each sample, N -

> e ! i
“Dherent barraan =RWe G Usad los the within-run and belween-day studies

Canversion factor: mg/di x 0.0258 = mmold ¢
mmalA x 38.66 = mg/di

Limitations - interference™

(US users refer to application shest for special w2ch instructions.)
To avaoid probe and cuvette carry-over to Tina-quant ] Albumin,
Lp(a), Lipase, and Magnesium, use the Evasion software with SRS/
Acid Wash, Multiclean, or NaOH D in the LDl-cholesterol-assay:
Criterion: Recovery within £ 10% of inftial values,

Icterus: Mo significant interference upita ao lindex of.89 foc cdn- ©

jugated bilirubin and 70 for unconjugated bilirubin (approximate
conjugated bilirubin concentration: 39 ma/dl or 667 pmol/l: approx®
imate unconjugated bilirubimconcentration: TOmg'dl gr 197 Lok
remolysis: No significant(nterderence up Yo an Hlindex &f 1500
(zpproximate hemoglobin concentration: 1900 mavdl or'93 Fpmoli).
Lipemiza (Intralipid): No significiint interference up fo an L index of 200,
Uiiste sampies with L indsx = 200 with 0.59% NaCl {e.g. 1 + 3). No
significant interference from native triglycerides up to 1200 mag/dl,
There is poor correlation between turbidity and triglycerides con-
centration. Dilute samples with triglycerides > 1200 mg/dl with 0.9%
MNaCl (e.g. T + 3). Multiply the result by the appropriate dilution factar
(2.0 4).

Ascorbic acid up to 50 mg/dl does naot interfere.

Mo significant interference from HOL, VLDL, or chylomicrons, !
In rare cases, elevated immunoglobulin concentrations can lead to
falsely elevated LDOL-cholesterol results. -
Abnarmal liver function affects lipid metabolism; consequently HDL
and LOL resuits are of limited disgnostic value. In some patients with
abnormal liver function, the LDL-C plus result is significantly neg-
atively blased versus bata quantification results.

IMI5-040G, 02 01

Analytical sensitivity (lower detection limit)"

Detection limit: 3 mo/dl (0.03 g/ or 0.078 mmol)

The lower detection limit represents the lowest measurable LOL-
cholesleral concentration that can be distinguished from zero, It is
calculated as the concentration ying thres standard deviations aby

that of the lowest standard (zero standard + 35D, within run precisitia,
n=21).

Method comparison'!

A A comparison of the LDL-cholesterol determination using the
Roche 2nd generation LDL-chalesterol plus assay (yj and the first-
generation L BL~-chalesterol plus test (x) on a RocheMitachi 917
analyzer gave the following cerrelation (mg/d):

Passing Bablgk'#'& Linear regression
y=4614 + 1.010 x y=795+0980x

r=0.993

S0 {md 95) = 8.34

Mumber of samples measurad: 55

The sample cancentrations were betwsen 53.0 and 285.8 ma/dl.

B. A comparison of the LDL-cholesterol determination using the
Roche LDL-cholesterol plus assay on a RocheMitachi 911 an alyzer
{y) with the beta quantification method (ultracentrifugation and
precipitation with phosphotungstic acid/magnesium chioride) for
LDL-cholesterol determination {x) gave the following correlation
(mag/di):

Passing Bablok's*
y=-0.131 +1.032 »
r=0.970

5D {md 95) = 0.27
MNumber of samples measured: 47

The sample concentrations were between 1.93 and 5.48 mg/dL.

Linear regression
y = 0,024 + 0.987 x
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LOL-Cholesterol, no pretreatment

@ |ndicates Roche/Hitachi analyzer(s) on which kit(s) can be used

Cat Mo. Bollle Contents ABaMeTAT | TAT 002 | 90d g:; 917 EDDULADH R
3038661 1 Buffer, 6 x 21 ml >
2 Buffer/fenzymesf4-aminoantipyring, 3 x 15 ml - - -
S038G95 1 Buffer, & x 48 ml ®
2 Bufferfenzymes/4-aminoantipyrine, 3 x 35 ml jv
S03ET26 i Buffer, 4 x 295 ml =
3038742 2 Buffer/fenzymes/d-aminoantipyrine, 2 x 202 m|
3036777 1 Buffer, 6 x 20 ml =
. 2 Buffer/fenzymes/d-aminoantipyrine, 6 x & m . °
3038807 1 Buffer, & x 258 ml
3038823 2 Eu!fer.-"anzymes."'ﬁ—amrnnanhpyrme G x 89 mi . e

Some analyzers and kits shown may nol be available in all countries. For additional syslem applications, contact your local Roche represeniative

Intended use

Homogenecous enzymatic assay for the direct guantitative detar-
mination of LOL-cholestercl in human serum and plasma on auto-
mated clinical chemistry analyzers.

Summary
Low Density Lipoproteins (LOL) play a key role in causu]g-aw:! influ-
encing the progression of atherosclerosis and 51glam in

articular, The: LDLs are derived from VLDLs (Very ng,Bﬁn i 'f:gjo-
AJroteins) rich in trig! ;.ﬂ:crl-::lc" by the action of I.rarrumﬂ!ﬁ
and are synthasized in the liver. The elimination of L
takes place mainly by liver parenchymal cells, specific LOL
receptors, Elevated LOL concentrations in bla Wﬁeﬁs& in
their residence time coupled with an increase i e bialogical
modification rate resuits in the destruction of mo‘%rh al fi

Cy

- .

and a higher LDL-cholesterol uptake in the m
system as well as by smooth muscle cells in vessel walls.
D. cholesteral stor{:d in atherosclerotic plagues ori

—

target the reductinn of LOL-cholastaral which is then. ex
an improvement of the endothelial funclion, prevention f
solerosis and reducing its progression as well as prever Ilnmmaq.le
rupture. ——

Warious methods are available for the determination of LDL—v:hrjl-
esterol such as ultracentrifugation as the reference meli’md/ﬁﬁn-
protein electrophoresis and precipitation methoads. Inihe precipitation
methods apolipoprotein-B-containing LOL ternl is, fﬁf examm&
precipitated using either palyvinyl sulfate, desdransulfate i

\ LM ~cholesteral esters
g H:g \

'Nﬁna\‘!ashng sample results are slightly lower than fasting results.

aﬁ??abre non-fasting resulls were observed with the beta

igdtion method.®"" This direct assay mests the 1935 NEGP

gﬂals po“f% total CV, bias = 4% versus reference method, and
- 1256 10tal ; analytical error.'?

Test principle
Homogeneous enzymatic colorimsatric assay

Detergent
S Chalesterol + free fatty
acids (selective miceflary
solubilization)
-Cl‘mles'teml esters are broken down quantitatively inta free chol-
_esteral and {ally acids by cholesterol esterase.

~

L-chalestero! + O, &t-cholestenone + HO,

‘the prasence of oxygen, cholesterol is oxidized by cholesteral
ﬁiﬁﬂa&e to & *-cholestenone and hydrogen peroxide.

4
I
21%,} d-aminoantipyrine + HSDA® + H.O + H*
v 22 Purple-blue pigmant + SH.C
(Abs, max = 585 Arm)
{:?ggym N-{2-hydroxy-3-sulfopropylj=-2, 5-cimeathoxyansline
In the presence of pgroxidase, the hydrogen peroxide generated

Cholesterol esterase

Chalest Ernl axidaze

peroxidase

SE——

dye is directly proportional 1o the cholesterol

anions. The LOL-cholestercl content is usual cajnulated from [ha
difference between total cholesterol and cholesteral in the remainder
(WLDL- and HOL-cholestercl) in the supemate after precipitation with
dyvinyl sulfate and dextran sulfate. Lipid Research Clinics
-commend a combination of ultracentrifugation and precipitation
methads using polyanions in the presence of divalent-cations. The
precipitation methods are, however, time-consuming, cannot be
automated and are susceplible to inledefence by hyperupemic
serum, particularly at high concentrations of free fally acids. A more
recent method is based on the determination'of LDL~cholesterol after
the sample is subjected to immunoadsorption and centrifugation.

The calculation of the LDL-cholesterel.concentration.accarding.do
Friedewald's formula is comemonly practised, Theformula 18 based
on 2 cholesterol determinations, 1 triglyceride determination as well
as precipitation of the HDL particles and presumes that a direct
relationship exists between VILDL-cholesterol and triglycerides in
fasting blecd samples. Even in the presence of small amounts of
chylomicrons or abnormal lipoproteins, the formula gives rse (o falsely
low LDL-cholesterol values, For this reason a greal need exists for a
simple and reliable method for the determination of LOL-cholesterol
without any preparatory steps or calculation.

This automated method for the direct determination of LDL-chal-
esterol takes advantage of the selective micellary solubilization of
LDL -chelestarol by a nonionic detergent and the inleraction of a sugar
compound and lipoproteins (VLOL and chyvlomicrons). When a
detergent is Included in the enzymalic methed for cholesterol
determination {u:i1c:u.ﬂ5u_rnl esterase cholesterol oxidase coupling
reaction;, the relati fivities of cholestero! in the lipoprotein
fractions increase in th&s Drder HDL = chylomicrons < VLDL < LDL.
In the presence of Mg**, a sugar compound markedly reduces the
enzymatic reaction for the cholestersl measurement in VLDL and
zhylomicrons. The combination of a sugar compound with detergent
znables the selective determination af LDL-cholesteral in serum.

I

maclamm 4 Hrrun tipyrine and HOSA to form a purple-blue dye.
ooncentrarlim atu:l is\_ﬂﬁ:mrﬁ'd photometrically.

Warking solution t.n;rncentratmn

R1 Buffer J
MOPS (3-morpheolinopropane sulfonic acid buffer): 20.1 mmalA,
pH 6.5; H33A: 0.3 g/l; ascorbate oxidase (Eupenicillium spec.,
recombifant): =3 kU/l; peroxidase (horseradish); = 10 kUA; pre-
sensative

A2 Bulfer/enzymes/d-amingantipyrine
MORS (3tmarpholinopfapane sulfonic acid buffer): 20.1 mmalA,
pH 6.8; MgS0,.TH,0: 2.0 g/ln4aminoantipyrine: 0.5 g/1; chol-
esterol ésterase tPseudumonas spec.) = 3.0 kU/I; cholesterol
oXiddSe (Bretihar &I 3pécy) recambinant) = 2.0 kUA: per-
oxidase {horseradish) = 20 HLH"I. détergent; preservative.

Pracautions and warnings
Faor in vitro diagnostic use.

Exercise the normal precautions required for handiing all labaratory
reagents,

Dispo=al of all waste material should be in accordance with loczl
guidelines.

Reagent handling
R1: Heady for use
R2: Ready for use

Storage and stability

Unopened kit components: Up to the expiration date at 2-8°C
R1: 28 days opened and refrigerated on the analyzer

R2: 28 days opened and refrigerated on the analyzer
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HDL-Cholesterol plus

® Indicates Roche/Hitachi analyzer(s) on which kit{s) can be used

TO4 | TAT | 736 | 747 | 902 | 804 | 511 | 914 | 917 | MODULAR
- : Bottl .
Cat. no oltle  Contents 737 912 P I
1030648 1 a-Cyclodextrinfoutter, 6 x 54 mi -
2 FPEG-enzymes/4 -aminophenazone/bufier, ] L
2 G x 20 mi
1875850 1 o« -Cyclodextrin/bufier, 6 x 267 ml
1875876 2 PEG-enzymes/d-aminophenazona/bufier, ™ ™
6 x 103 mi
1876112 1 a-Cyclodaxtrin/bufier, 4 x 653 mi
1876147 2 PEG-enzymes/4-aminophenazone/buffer, e
4x 231 ml
1930672 1 a-Cyclodextrinfbuffer, 6 x 28.3 ml )
2 PEG-enzymes/d-aminophenarons/buffer, @ o ] L L] @
3x200mil
1930729 1 a-Cyclodextrindbuffer, & x 72 mi
2 PEG-enzymeas/d-aminophenazons/buffer, ‘ r"' @ [ ] ®
3 x50ml >
1930753 1 a-Cyclodextrin/buffer, 5 x 252 ml
1930770 2 PEG-enzymes/4-aminophenzzona/buiier, 2 ™ ™
Jx 150 mi .

Intended use

- \
o 4

Enzyrmatic in vitro assay for the direct quantitatiﬁé‘ﬁe nination of
HDL-cholesteral in human serum and plasma on aui@maled alinical
chemistry analyzers. F 4 4 f
Summary £ | 05
High density lipoproteins (HOL) are respansthile w reversé taans-
port of cholesteral from the peripheral cells to lvef, Hare, ehol=
esteral is transformed 1o bile acids which are excretedintc fhe intest-
ing vig the biliary tract. Monitoring of HOL-cholesterl in&erdm is of
clinical importance since an inverse comelation exists bal

E serum
HOL-cholesterol concentrations and the risk of ather tic dis=
easa. Elevated HDL-cholesterol concentrations are protective a'gafﬁ%t'
coranary heart disease, while reduced HOL-cholesteral congentrations;
particularly in conjunction with elevated triglycerides, increase lhg."‘:‘:&-
ciovascular risk. VT s
A variety of methods are available to determine HDL-cholesteral,
including ultracentrifugation, electropharesis, HPLG, and precipita-
tion-based methods. Of these, precipitation-based methods areused
routinely. HDL-cholesterol is first separated by precipitating apo-
protein B-containing lipoproteins from seru sing a combination

3

Home analyreds and kits shown may not be available In allediinbfies, ForLdm:iu-n:l systum applications, contact your local Roche represontative.

solublecomplexes with LDL, VLDL, and chylomicrons which are
resistant to PEG-modified enzymes.
* Addition of R2 (PEG-madified enzymes/4-aminophenazone/buffer)
. <and start of reaction:
~ "The cholestern| concentration of HDL-cholestero! is determined
enzymatically by cholesterol esterase and chalesterol oxidase
coupled with PEG to the amino groups {approx, 40%).
‘ PEG-cholesterol
eslerase
274 4 chaolesterol + RCOOH
..ﬁhﬂesteﬁql esters are broken down quantitatively inte free chol-
A ﬁﬂ:ml and fatly acids by cholesteral esterase.

PEG-cholesterol
oxidase

v
S/f HOL-chaleslenol esters + HO
4

- chalesteral 1 o,
s,
‘]];'ﬂ'ig“p‘res&nce of oxygen, cholesteral is oxidized by cholesterol
“oxidase to A'-cholestenone and hydmgen peroxide_~

¥
]
’

r At-cholestenone + HO,

of a polyanion and a divalent cation, such a8 dextrarrsuliate/mags"

2H.0, + 4-aminopfienazone + HSDA® + H* + H,0 peroxidase
- — el

nesium chloride or phosphotungstate/magaes urm chloride, Such
precipitation-based methods are, however. time-ecnsuming and nat
amenable to automated analysis, Thus, there is a great clinical need
far a canvenient and reliable method for measuring HDL-cholesteral
in serum without 2ny pretreatment. Several approaches for direct
measyrement of HOL-cholestercl in serum have been groposed, in-
cluding the use of maynelically responsive particles as polyanion-
melal combinations and the use of polyethylent givEol (FEG) with afiliz
apoprotein B and anti-apoprotein Gl antibodies, .
This automated method for direct determination of HDL-cholesterol
in serum and plasma uses PEG-modified enzyrmes, sulfated a-cyclo-
dextrin and dextran sulfate.Whan eholesterai esterase and.chel-
estercl oxidase enzymes aresmodified by PEG, they show siegtivie |
catalylic activities toward lipaprolein fragtiong, withithe regctivity
increasing in the order: LOL < ¥LDL = chylomicrons < HOL.
In the presence of magnesium fons, sulfated a-cyclodextrin reduces
the reactivity of cholesterol, especially in chylomicrons and very low
density lipoprotein (VLDL), without the need for precipitation of lipa-
protein aggregates, ©*@
Monfasting sample results are slightly lower than fasting results.
Comparable non-fasting results were observed with the beta
quantification method,
The Roche direct HOL cholesterol assay meets the 1998 Mational
Institutes of Health (NIH) / National Cholesteral Ecucation Program
(NCEP} goals for acceptable perfarmance ™ The results of this methad
correlate with thase obtained by precipitation-based methods and
alza by an uitracentrifugation method.
Test principle'?
Homogenseous enzymatic colorimetiic test
* Sample and addition of R1 {sulfated a-cyclodextrin/bufier).
In the presence of slightly alkaline buffer and magnesium sullate,
sulfated a-cyclodextrin and dextran sulfate selectively form water-

E 472 - L1

REIEREIEIE

. purple blue pigment + 5 H,O
HEDA = N-(2-hydroxy-3-sulfopropyl)-3,5-dimethoayanitine
In‘'the presence of peroxidase, the hydrogen peroxide generated
reacts with 4-amifiophenazene and HSDA to form a purple blue
dye. The color intensily of this dye is directly propartional to the
cholestergl concentration and is measured photometrically,

Warking solutioh goncentration

R a-Cyclodextrin/bufier
MOPS buffer™. 2 g/l, pH 7.0; sulfated a-cyclodextrin: 0.1 g#;
dextran suifate: 0.7 g/l magnesiue sulfate: 7.0 g/; HSDA: 0.3 g,
ascorbate axidass (Acremoniumsp.) = 3 kUA; peroxidase (horse-
radish) = 5 kLW preservatives, |

B2 PEG-enzymesid-aminaphanazonefbuffer
PIPES buffer*": 3 g/l, pH 7.0; PEG-cholesterol esterase (Pseudn-
mionas spec.) = 0.8 kU/; PEG-cholesterol oxidase (Pseudomonas
spec) = 5.3 kU/I; peroxidase (horseradish) = 16 kU 4-amina-
phenazone: 0.4 gf; preservative

** MOPS = 3-morphaling-propanesuifonic acid

""" PIPES = piperazine-1,4-bis(2-ethanesultanic acid)”

Precautions and warnings
For in vitro diagnostic use.

Exercise the normal precautions required for handling all laboratary
reagents.

Reagent handling
R1: Ready for use
RZ: Ready for use

Storage and stability
Unopened kit components: Up to the expiration date at 2-8°C
R1: 28 days opened and refrigerated on the analyzer

R2: 28 days opened and refrigerated on the analyzer
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ipecimen collection and preparation
Lollect serum uzing standard sampling tubes.
Li- and MNa-heparin plasma.
Bability'™: 7 days at 2-5°C
30 days at =70*C
fasting and non-fasting samples can be used.™ EDTA plasma causes
docreased resulis, '
Centrifuge samples cantaining precipitate before pedarming the assay.

Testing procedurs

Materials provided

* Warking solutions as described above
Additional materials required

* Calibrators and controls as indicated below
* 0.9% MaCl

¢ SMEfAcd Wash

Assay

Reter to the appropriate operator’s manual andfor the Instrument
Settings seclion of this package insert for analyzer-specific assay
hstructions, The performance of applications not validated by Boche
5 not warranted and must be defined by the usar, :

Calibration g
standardization:™ The homogeneous HDL-cholesterebmethad has
bean calibrated against the Hoche PTA (phosphotus C_aci
precipitation method. The standardization meets thefequisen
ef the "HDL Chalesterol Method Evaluation Profocal
facturars” of the LIS Mational Reference Systern for Cho 1
iCholesterol Reference Method Laboratory MNef
1994,
515 0.9% MNaCl
52: Cfas. (Calibrawsr swor avtomated systems)
Ciac HDL-C

Calibrration frequency

Two-point calibration is recommended:
* alter reagent lot change

* a5 reguired following quality control procedures
Calibration verification: Mot necessary.

Quality control e
For quality control, use Precinorm L, Precipath HDL/LDL-C of othior—
suitable control material. The control intervals and limits must be
adapted to the individual laboratory and country-specific-reguires
ments, Values obtained should fall within established limits. Each
laboratory should establish corrective measures 1o be taken if values

Each laboratory should in

The claim for lipemia interference is based on the Glick model", which
uses Intralipid as an artificial substrate. To date, there is no model
available which can mimic interference by triglycerides, as tri-
glyceride levels In patient specimens behave unpredictably, depen-
ding on the nature of the esterified fatty acids in the sa mples, Patient
specimens with elevated triglyceride levels are very often lipemic,
Therefore custorers cannot verify interference by triglycerides in
patient specimens.

Ascarbic acid < 30 mg/dl and rheumatoid factors < 100 IL/ml do nat
interfere.

I rare cases, elevated immunoglobulin concentrations can lead 1o
falsely increased HDL-cholesterol results. Abnormal liver function
does affect lipid metabolism; consequently, HDL and LDL results are
of limited diagnostic value. In some patienls with abnormal liver
function, the HDL-C plus result is significantly negatively biased
versus the DCM (designated comparison method) result.

Of 20 commanly used drugs tested in vitro, none interfered with the

aﬁsﬁy.

Mgi’sa{pgfmpoﬂable range

3-120mgddi(0.08-3.12 mmol).

Determinesamples with higher concentrations via the rerun function.
n insteuments without rerun function, manually dilute samples with

higher eencentrations using 0.9% NaCl (e.g. 1 + 1). Multiply the result

by the appropriate dilution factor (e.g. 2).

Expacted values
4 T Mo risk Maoderate risk | High risk
: W‘-ﬂ&iﬂjﬂ =
g/l > 55 35-55 <35
. \ml‘o'pm | =1.45 0.90-1.45 < (.90
%men‘l'm-
j-;{gfd;j >65 45-65 <45
‘mmol/l > 1.68 1.15-1.68 <115
¥ Al
National Cholesterol Education Program (NCEP) guidelines™
< 33 maldl: Low HDL-chalesterol (major risk factor for CHD)
=€ fcl: High HDL-cholesterol ("negative” risk factor for CHO)
HOL-chalesierol is affected by a number of factors, e.q. smoking,
‘exercise, hormones, sex and age.

estigate the transferability of .ex;:bected
f pulation and if necessary determine its

fall outside the limits. lj
Calculation |

Roche/Hitachi systems automatically calculate the HDL-cholestersl
concentration of each sample.
Conversion factors: mg/dl x 0.026 = mmold

mmolfl x 38.66 = mg/di

Limitaticiis = interference™" ) ¢
(U3 users refer to application sheet for spadial wash instructions,)

To avoid needle and cuvetta carry-over fo 'I‘iﬁa-quani & Albumin,
lipeprotein (3), and protein G, and cuvette camy-over to ceruloplasmin
and prealbumin use the Evasion.gcfiwane with Multicleaninthe-HO L=
cholesterol assay. To aveidpneedls jand| wevsite lcatnfovar to
magnesium use the Evasion software with SMS/Acid Wash in the
HOL-chalesterc! assay.

Perform a cell wash daily with SMS/Acid Wash to prevent magnesiurm
hydroxide from being deposited in the cell wash tubing line.
Criterion: Recovery within = 10% of initial value.

| lcterus: Mo significant interference up to an | index of 46 for con-
jugated bilirubin and 56 for unconjugated bilirubin (approximate
conjugated bilirubin concentration: 46 mg/dl or 787 pmal/l; approx-
imate unconjugated bilirubin concentration: 56 ma/d| or 858 pmaol/l),

| Hemalysis: Mo sigrificant interference up to an H index of 1000 (approx-
imale hemogiobin concentration: 1000 ma/dl or 621 pmoli).
Lipemia {Intrafizidy: Mo significant intedference up tean L indexof 1000,
Therz is poor corelation between turbidity and triglycerides

congentration:

196385300102 05

JHHH

own reference ranges. For diagnostic purposes, HDL-cholesterol
results ule assessed in conjunction with the patient's

5 should alway .
medical history, cinical examination and other findings.

S
Specific performance data
The data determined using a Roche/Hitachi system are given below.
Results obtzifgd in individual laboratories may differ,

Imprecision's

/Regrodutibility was detefmined daily using human samples and

contfols inan internal protocol (n = 21). The following results were

- oblained.
) Within run’ Between day
' Sample Meap (| _Jso [|Dsicd | Mean [ s | wev
mgfdi | mgfdl mgfdl | mgdi
Human serum 23 0.30 1.3 23 0.62 2.6
Pracinarm L a4 0.30 Q.6 a4 0.75 1.7
Precipath HOLLDL-G 33 0.33 1.0 33 0.63 1.9

Analytical sensitivity (lower detection limit)™

Detection mit: 3 mg/dl {0.08 mmal/) i

The lower datection limit reprasents the lowest measurable HOL-
cholesteral concentration that can be distinguished from zero. !t is
calculated as three standard deviations of 21 replicates of the lowest
standard.

Method comparison’s

L& A A comparison of the Roche HDL-cholesteral plus assay {y) with

HDL-cholesterol precipitating agent from Roche {phosphotungstic
acid/magnesium chloride} and a serum-containing standard ()
gave the following correlation in human sera (ma/dl): -



4

STD 1 ABS. LEVEL
INSTRUMENT FACTOR

Ee =l
(1.0]

]

— Data entered by the opsrator

1063263007 0= 05

HDL-C plus
L
Roche/Hitachi 717 Roche/Hitachi soz
Temperature; 37°C
Mo, <Chemistry=
PROGRAM 2 CHEMISTEY PARAMETERS 1 Test Name HOL-C
TEST (HDL-C] g Assay Code (Mihd) 2 Point End
ASSAY CODE [2(2 POINT)]-[24] -[50] Assay Code (2. Test) 0
SAMPLE VOLUME [@1-3] J o hescien Time Wy
4 5  Assay Point 1 17
R1 VOLLUWME [300])-[100] - [NO) 6  AssiyPoint 2 a5
R2 VOLUME [100]-[50] - [NO] 7 AssayPoint 3 o
WAVELENGTH [700] - [600] 8 Assay Pointd o
CALIB, METHOD [LINEAR] -[0]-10] 9 Wavelength (SUB) 200
STD. (1) CONC.-POS. [0.0]-[__] 10 Wavelength (MAIN) 600
STD. (2) CONC.-POS. [ i]=]: ] 11 Sample Volume 4.0
STD. (3) CONC.-POS. [a1-19] 12 R1Volume 300
STD. (8) CONGC.-POS. [0]-[0] ' i RiPos.
STD. (5) CONG.-POS. [o1-[01 C \ j 1 Bottle Size Large
STD. () CONG.-POS. [o]-[a] : : 0
SO-LIMIT [0.1] O 0
DUPLIGATE LIMIT [80] N Small
SENSITIVITY LIMIT - 100
ABS LIMIT (INC/DES) [o- UNFW/‘
PROZONE LIMIT [32000]-[U ; Small
EXPECTED VALUE £ 1-f /i Linear
PANIC VALUE [ ]-je® 0
INSTRUMENT FACTOR [1.00] 0
— Data entered by the operator
Elevated HOL-cholesterol levels occur on the i
system,s after triyiyceride assays by the GRO- 0
cases, perform trighyceiide assays with the R1/52 4]
0
Rochea/Hitachi 747 0
Temperature;: 37°C . 0
o
FROGRAM 4.2 CHEMISTEY PARAMETERS 0
TEST [HDL=(C] o
ASSAY CODE [2(2 POINT)]-[22]— [50] 10000
WAVELENGTH (700 (SUB)]-[G00 (MAIN]] 10000
SERUM™, s .
10000
SAMPLE VOLUME [alulafg(_._ Gan
EXPECTED VALUE -1 h [ .
PANIC VALUE [_]—[_.} = 0
ABS. LIMIT (INC/DEC) [n]-ﬂncﬂﬂsgj =l 0
PROZOME LIMIT [32000)-|uPP [_]‘- E 44 5D Limit 0.1
dﬁ Duplicate Lirmit B0
R1/R2 VOLUMES fﬂncli Sengcbimit 700
R1/R2 DUMMY INTERVAL 32000
DILUTION VOLUME a ﬂ ’]U“’H V EJ HB Limi mj 32000
CALIB. METHOD [LINEAR 32000
POINTS M o ABS, ﬂt oV Q _Nncrease
STD 1 CONC RACK POS [_al
5 SE RSN T 0 B B
STD 3 CONC RACK POS 1-F_Y 9o
S§TD4 CONGRACKPOS Q  [0]-[__1-[0] 54 Expect. Value (L)
STD 5 CONC RACK POS 1-1__1-[0] 93 Expact Valus (H)
STD 6 CONC RACK POS ©l-1_J~(0] 56 Inslr. Fact. {3) 1.0
SD-LIMIT [0.1] Z; :;‘J:“S';*:I‘?L ) a0
DUPLICATE LIMIT [80] S
SEMSITVITY LIMIT [7o0) ... Data entered by the operator

For datafled sdormation, ounsult the operator man.als for AocheHitachi systems, tha
respective application sheets and the packege Inseris for the calibrators and control sara,
Tanz-quant, Precinorm and Precipath are fradumarks of a mamber of the Aoche Group

[Ti] = Significant additions or changes
22000 Roche Dizgnostics

Foche Diagnostics GmbH, D-63236 Mannheim, Garmany
Foche Diagnastics Corporation, Indianapaolis, 1N, USA
U3 Cusstomer Technical Suppeort 1-800-428-2335

200004

<Hmf_if>
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HDL-C plus

Passing/Bablok 212 Linear regrassion

y =286 + 0.95 x y =209+ 0.94 x
r=0.0892 r=0.992
S0 {md 895) = 2.79 Sy = 144

MNumber of samples measured: 107
The sample concentrations were between 5 and 100 mg/dl.

B. A comparison of the Roche HDL-chalesterol plus assay (v} with
a CDC HOL-cholesterol designated comparison method {x) gave
the following correlation in human zera (mg/dl):

Passing/Bablok #1#% Linear regression

y =249 4097 x y =220+ 0,98 x

r=10.99¢ r= 0926

5D {md 85) = 2.41 Sy.x = 1.23

Mumber of samples measured: 41

The sample concenfrations were belweaen 23 and 92 mo/dl,

C. A comparizon of the Roche HDL-cholesterol plus assay fy) wit
HOL-cholesterol precipitating agent from Roche (phosphotung l’\ l
acidfmagnesium chloride) and an agueous standard age %
to Abell Kendall (x) gave the lollowing carrelation in hun'i;‘an-a-er \
{mgfal): )
Passing/Bablok #1# Linear regression -ét_ ‘

Y= 208 + 1.03 % ¥ =349 + 1.01 % - .

r= 0996 r=[.996 / -

SD imd 95) = 2.3 Syx=1.1

Mumber of samples measured: 118 4 //

The sample concentrations were between 1 OZgmodl
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Instrument settings

US users

Refer to application sheet for additional cperating information
Roche/Hitachi 736 and 914 customers

Refer to application sheet for instrument settings.

Roche/Hitachi 904, 911, 812, 917, and MODULAR users

Read in the application parameters from the application disketiz or
harcode sheet, as appropriate.

Roche/Hitachi 704

Temperature; 37°C

PROGRAM 2 CHEMISTRY PARAMETERS ]
TEST [HOL-C]
ASSAY CODE [2(2 POINT)]-[15]-[32]
(=]
[350] - [50]-[NO}
[113]-[20]-[NO]
{700] - [600] ‘
[LINEAR] -[0] -[0]
-PDS. Oa=1=1
NG -POS T
ST 3) ¢ [0]-[0]
STO i&i {0]-{0]
[0]-{0]
ETU (8] C (0] -(9]
- 1]
(0.1}
[80] |
[Foa]
[0] - INCREASE] |
|32 000] - [UPPER] i
B s | |
[1.00] |

d HDL-cholesteral levels occur on RochesHitachi 704 systems
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¥ _ycerir:le assays with the R1/R2 application.
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TEN ﬂFtﬂM']EFEHS CHAPTER 9.0 ...... (CHEMISTRY)
TEST NAME™ HDL-GC
1. ASSAY CODE CWNDP-08-20
2. SAMPLE VOLUME 4yl
D 300 pl
ZC T2 P
GO0 nm
WAVELENGTH 2 Q700 nm
1) 01 O SALINE
2 02 CALIR, Ass, I.ralue
) _
4) -
5) ==
) o=
7 =
8. EQUATION NO (1-5) 1
8. FACTOR (FIXED) o
10. UMIT FACTOR 1.00
11. ABS. LIMIT (RATE) 4]
| INGIDEC NG

— Data entered by the operator
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