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I, Overview

Cholesterol is a steroid with a secondary hydroxy! group in the C3 position. Tt is

synthesized in many types of tissue, but particularly in the liver and intestinal *waii \
; 8/ 7 \

Approximately 75% of cholesterol is newly synthesized and 25% originates fmmdwzary

intake. Normally. the cholesterol in the plasma or serum is 60%-80% esterified:

Approximately 50-75% of the plasma cholesterol is transported by Ecm d 1]

lipoproteins (LDL) and 15-40% by high density lipoproteins (HDL). 4

(c g ﬁ L DL o~ ] HDL a-2 HI}L or LP- }U H}pewﬁa}é&@{eﬁnm is a risk factor fm‘

cardiovascular disease.

Low levels of cholesterol can be seen in dlwrciez‘wth& muluda, hy perthx roidism,
malabsorption, and deficiencies of dpol;popmm

Hl.  Method Principle

The cholesterol esters are hy dx erfy;:eéxby chaies&mi wmms 3, chulesiemi and free fatty
acids. The cholesterol is con® éf&eé&e Choles-4-en{3-<Gite, b? &h{slesterol oxidase in the
presence of oxygen o to,rm h*y &go?zm peroxide. A’ O}Qréd ‘complex is formed from
hydrogen peroxide, 4- am;ma;mm:me and phenol underthe catalytic influence of
peroxidase. The” ab@d&b@gg@ of the complex is measured as an endpoint reaction at
305/694 nm.” }\‘\ O

>,

Reactmn Eq‘t{\non

Cholesterol
+ Hs0 Esterase

Thofesters! Exbgr Ohofestersd + Fatty Apd

Chlasterot
Cholestersi + O Oxidase Cholest-4-en-3-0ne + HyDs
HaCip + Phenoi + - Aminoantipyrine Qmjff{f‘g&i fusnonehnine e+ 340
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fll. Definitions and Abbreviations

The following definitions and abbreviations are used in this document and related.”

documents and attachments:

a. Accuracy: Accuracy is defined by CLSI as the closeness of agreement betwoéfa fest
result and an accepted reference value. Method accuracy is used in a &fie@m%‘nw
by the American Association of Pharmaceutical Scientists where ipas @xpressed as
percent relative error (%RE). Trueness, a related CLSI term, is. %hq,i{}seness of
agreement between the average of a number of replicate m\g,d&ufcﬁ/mzamzt} values
and a reference quantity value.

b.  Analyte: Component represented in the name of & as\umbig a}uamm The closely
related term measurand is defined as the ;mz*m.ui&r qmm\iv subject to measurement.

¢. Analytical sensitivity: There are several alfernative uses of this term, Most
commonly, and for the purposes of this. Va&é&tmﬁz Plan, it is used mterdmngcdbi
wzt:h i;mn of de ection. 1{ 15 a%w awd {}. é“%gz‘mv tha, abnhtv a‘ m}ala uwi memod to

d.
m&:cmmng: ystent; 5 xasz rapre%ented b\, a m%twm% mMeasure or a rm‘wgnu,
matertal, andthe corresponding values realized by standards. Under CLIA,
calibration refers to the process of testing and adjusting an instrument, kit. or test
system, 1o provide a known relationship between the measurement response and the
value of the substance being measured by the test procedure (42 CFR 493.1217).

f. Calibrator: A substance, material, or article intended to be used to establish the
measurement relationships of a diagnostic medical device.

g. CLIA: Clinical Laboratory Improvement Amendments of 1988, Congressional
tegislation that defined and requires specific quality assurance practices in clinical
laboratories.

h. CLSL Clinical and Laboratory Standards Institute,
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i. Coefficient of Variation: The ratio of the standard deviation to the average, often
nultiplied by 100 and expressed as a percentage, abbreviated as %CV.

i. Colorimetry: A technique used to determine the concentration of colored
compound(s) in solution.
‘fhdt atff:ct% the rcsult Uf the measurement
I TUPAC: International Union of Pure and Applied C hemigry ¢
%
m. LDT: Laboratory —~developed Test.

N
n. Linearity: Linearity is the ability of a qu&nnt&mc am}%; val method to provide
results that are du*eutl\f propoﬁmaal to the canccmkimm oi an dndiyte in test

o. LMR: Lower end of the me&sum’ig mz’rge: is thc lowest leve
conditions, including all stajed” ch xmtémz;e of ihe mgtht\ﬁd at

-~

p. LoB: Limit of Blank 1
contains no analyte,””

q. LoDk Limit o ‘i}"wctqm’{ 1s the lowest amount of analyte in a sample that can be
c&twtnd wﬁh a{d@d,pmbabzlm although perhaps not quantified as an exact value.

r. Le(}: \}v heh\u\seﬂd without a prefix, the Limit of Quantitation is the lowest actual
concentration at which an analyte is reliably detected and at which uncertainty of the
test result is less than or equal to the goal set by the manufacturer or laboratory. The
term may also be used with prefixes L for lower (L1LOQ) and U for upper (ULOQ).
respectively. Note: LoB < LoD < LoQ.

@

Matrix: All components of a material system, except the analyte. A specimen matrix
is the biclogical milieu in which an analyte exists (e.g., plasma, serum, urine, or other
body fluids),
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t. Measuring Interval (reportable range; analytical measurement range or AMR):
A measuring interval consists of all numeric values between the lower and upper
numeric values for which a method can produce quantitative results suitable im‘\
clinical use. Where applicable, a linearity study is frequently used to establish X
v mf v t%u, maasurmg mter‘val ‘ihat can be repsried for a measurement zmthod'

{LLQQ)

u. Preecision: Precision is the closeness of agreement between ing )A,a\w 1S, of“ med@umé
quazmtv aiueq obtamed by wpirc{ﬁe measurements on the; bame : r'mla,r ngecm

v. Reference interval: The interval between and mtxlud.gxg two reference limits. It is
common practice to define a reference limit 50 a xmte Araction of the reterence
A .uai to the mxpeum upper or lower

w, &

te
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V. Pre-clinical Validation

#. Analytical Measurement Range 2™

i. Limits of Blank, Detection and Quantitation ;
The limits of blank, detection, and quantitation determined were 0.0 mgd 8.
mg/dL. and 92.9 mg/dL (93% recovery), respectively. /"i:f;

Limit of blank

Murmber of
level  samples N v Mean 50
Blark ¥ 3¢ ERY 0.0
Alpha &%
Farametric LoB 2.0
Limit of detection
Mumber of
Level  samples N Foolsd 3D
Levwy 1 3G 3.8
Beta 5%
Parametric ms 8.8

Lxmtt of quamﬂatm

Murnber of
Level  samples S
Lare 1 20
Bias <73
Pocled imprecision ig
85% total wrror -14.8
Allovwable aror «
Lol 8.8
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Assigned
Level Bample it value Mean Median S
Blank ki 20 4] 0.0 8.0
Low 1 20 100 2.8 84.0

i, me‘mtx

hd% been aieiermmed by \wmms Refer 10 the Amiwt;mi R‘m«re Q&u{fn}n 91 the
manufacturer product information insert for additional details.

b Analvtical Specificity

The analytical specificity for this assay was dezermum:ii b setv ing the effect of
bilirubin (10 mg/dL) on the recovery of total chél e%erc;i’\(wf) mg/dL) in a spiked
plasma sample. No significant interference (NS \\d% dq,t’cmnmd if the mean analyie
concentration of an interferent-spiked mnnple epmte& within 10% of the mean
analyte concentration of an an«p&cé samplel Recovery of total cholester ol in the
presence of bilirubin was 100% (see tz{qubdw}

! Merferem

Analyte:
Total Cholesterol {mg/dL ﬁmm@m {mgicn.,} % RecoVery
170 10 N

* NSI ohserved al =nt&r¥erént tevel tasted.

¢. Precision
Level=11

Murmber of obsarvations aa

Murmber of nuns 4G

Rurnber of dos 24

Rurne per day 2

Replostes per nn 2

Koan 1038

a0 9% oV

Ropeatability 24 KRR 2.4%
Bebueen-rn G5 0.9%
Betweanay 32 3 1%
Within-lahoratory 43 3454 4.0%

; e e .z . > |
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Level= L3

Mumber of obsarvations 78

Munher of runs 38

Murrher of runs excludsd i

Mumber of days 20

% of daves with § nun 5%

Runs per day 2

Hepdwntes per run 2

Maoan 1745
S G5% Ol O
Repsatabality 2.5 w3 1.4%
Betwesn-nm 4.4 0%
Betwesn-day 4% 2 %%
Within-laboratory 48 3Bt 4 2%
o, S e f’ <‘( \‘._:j‘u.‘)‘\i\”Q kY
Level =13 '
burnber of obaervalions 8
Number of nns 48
Rumber of daes 24
Buns per day 2
Heplicates per nn 2
Kean 2B5 5
S0 SE% O oY
Repeatability 42 KRS 3% $ 5%
Betwesnrun 0.8 & 0%
Detwesn-day 25 § 0%
Within-laboratory 4% 4258 1 8%
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V. Clinical Validation

a. Method Comparison with Predicate {Accuracy/Comparability)

To test the accuracy of the assay on the Theranos System, 40 unigue pdmzn\ sai mp’(’ex
were screened on the predicate method (Siemens, Advia) and on the iherazms
method. Using the predicate method eighteen (18) values were belm :theﬁecx:,wn
level of 200 mg/dL and twenty two (22) were above. Based op-the. gﬂ;uks of the data
examination, either a simple linear regression or altermative. pﬁwe lres were used to
estimate expected (average) bias and the confidence mteﬁaai ¢ ;@}éu‘ted hias at the
desired medical decision level(s) as per CLSI ouxdaﬁc* FPU9-A2. StatisPro was used
for bias calculations, These estimates were wmpd ;d_wn}& m&mai criteria to judge
the acceptability of the Theranos method. Each x&m;ﬂe\&ws run in duplicate on the
predicate, and the average used for comparison to the-Theranos method. Some
samples were stored before analysis on bothtiethods.  If the confidence interval for
the predicted bias includes the deimui au,e{}tabiz bias or if the &mcpmble bias is
greater than the higher limit of the L{}X\idﬁ%‘;ﬁtﬁ interval of the: edqc.‘(ed bias, then the
dats do not show that the bias Of/ﬁ&é Tﬁﬁmnm method 13 dit it imm the acceptable
bias or there is a high probability ediedted b@dm isatceptable,
respectively, The am,»:p{,dhi 1 i égk\;(m 1ével was determined
based on the total allowable érror (TEa) minus! thc mgagured precision at the level

closest to that éemmm Tev _?‘_, Total allowable error ( 1 Ea) was taken from American
Proficiency Institule “peer proficiency testing criteria or CLIA proficiency
festing um;; oF 4 ceplable analytical performance, as printed in the Federal
Register’ Fe’m ng 28, 1992:57(403:7002-186, w hen available. The THa for Total-
Cholesicrol s 10%. The table below shows the allowable bias and precision at 2
levels (valubs-§hown in parentheses) and the corresponding closest medical decision
limits.

Table 1. Allowable Bias and Precision at the Medical Decision Levels

Medical Desirable Levels <200.0 (174.5) >240.0 (265.9)
{mg/dL)
Precision {%) 2.3 1.0
Allowable Bias (%) 7.7 9.0
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¥ Mathod Comparisan, P& = 9%

fresans Lang

fxdvza)

Simple linear regression was used to establish as@o}qc . nimcm and an 2. The slope,
intercept and clinical correlation were determined 1o ‘bﬂ\} 05, -11.99 and 0.99

respectively. N
Comparabiliy
Fiowabie
Lewel 1D Yaiue Cifference SE 45% 1 Hfisrence
Sl 26 1.85% B -18 5.4
230 34 $.58 BIICE B 4.3
284 15 853 $2128 158

R

psey adiowea bl Maw §%

The dafiﬁrg&@ bqrwwrz th@ two methods is not greater than the allowable difference.
The ;)(;i‘t{:grﬁianm requirement is verified.

b. Transference and Verification of Reference Interval (Venous)

Reference interval for this analyte has been replaced by decision limits therefore
verifying venous sample reference ranges is not required for Total Cholesterol.
Thirty two (32) new normal venous samples were tested, 31 (96.9%) reported values
below the decision limit of 200 mg/dL and 1 (3.1%) reported a value above.,
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£. Verification of Reference Interval with Finger Stick Samples

Verifving finger stick reference ranges not required for Total Cholesterol. Sntan
(16} new venous matched finger sticks samples were also tested, all 16 {100% )
reported values below the decision limit of 200 myg/dL.

Vi. Stability

a. Reagents
On-board Reagent Stability

System Swability
ADNWIA 1200 B days
ADVIA 185041800 G days
ADWEA 2400 B days

For complete detaii&rr&i
Operator’s Guide

e

to the Methods }ntrf;’;ﬁ;j‘(:ttf{;}"section of the system-specific

b. ‘sampie

Plasnia. Samiples if;r Total Cholesterol analvsis ave stable for 2 weeks at 2-8 °Cor at
feast 90 days.at -20 °C.

¢. Calibrators
The Siemens HDL/LDL Cholesterol Calibrator should be stored at 2-8 °C. Unopened
the calibrator is stable until the expiration date on the vial label. After reconstitution
the calibrator is stable for 3 days.
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