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I. Overview

High density llpoprotem (HDL) is the smallest of the lipoprotein partlcles and comjpx;lses

the particles interact with other HDL particles and with low density lipoprotei
particles and very low density lipoprotein (VLDL) particles. HDL has the lgrae
proportion of protein relative to lipid, compared to other lipoproteins (>5 Q% protein).
Total cholesterol levels have long been known to be related to coron: gdiscase.
HDL cholesterol is also an 1mponant tool used to assess an md1v
developing coronary heart disease, since a strong negatlve refatjo etween HDL
cholesterol concentration and the incidence of coronary he % been reported.
In some individuals, exercise increases the HDL choleste fﬂ‘a ose with more
physical activity tend to have higher HDL cholesteré\{

ll.  Method Principle C)
,7

The method consists of 2 distinct reaction s

1. Elimination of chylomicrons; -Cholesterol
cholesterol esterase and ch o oxidase.

The peroxides prod@@é’g}& oxidase is @%@catalase

Cholesterol
Esterase
Cholesterol Esters ————» Chuolesterol + Fatty Acids

Cholesterof

Cholesterol + 05— 0%9358 _ crotestenone + Hy0,

2. Specific measurement of HDL-Cholesterol after release of HDL-Cholesterol by
surfactant in Reagent 2.

Catalase from step 1 is inhibited by sodium azide in reagent 2. The intensity of
the quinoneimine dye produced in the Trinder reaction is directly proporational to
the HDL cholesterol concentration when measured at 596/694 nm.
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.

a. Accuracy: Accuracy is defined by CL

. Analyte: Compong

Cholesterol
Esterase )
Cholesterol Esters — Cholestero! + Fatty Acids

Oxidase
Cholestero! + O ————=p Cholestenone + H20?

/\\%
Cholesterol §\
O

) o Peroxidase . o
H20 + 4-Aminoantipyrine + HDAOS 3 Quinoneimine + 4 H0O

Where HDAOS = N-(2-hydroxy—2—sulfopropyl)-3,S-tiiméﬂ@%‘iﬁfine.
=

N

,

Definitions and Abbreviations @\)

-‘\‘ .‘\'\\F/.
The following definitions and abbreviations are use \% cument and related
documents and attachments: )

’-c}oseness of agreement between a test
result and an accepted reference valug, od accuracy js. \gn a different sense

by the American Association of Rhar ical Scientists \e\ 1t 15 expressed as
percent relative error (%RE).,]ﬁ;u\ ¢ss{ a related CLS}@}\; is oseness of
agreement between the ave i

age ofadumber of replieite Wsasured quantity values
&0 v

résénted in the name of a-me€asurable quantity. The closely
defined as the particular quantity subject to measurement.

and a reference quanti

related ternytgdsutan :

e \_\
Anal@éen\@vuy: There are several alternative uses of this term. Most
commonl\i'%? for the purposes of this Validation Plan, it is used interchangeably
with limit of\detection. It is also used to describe the ability of an analytical method to
assess small variations of the concentration of an analyte, such as the slope of the
calibration curve (IUPAC).

. Analytical specificity: Ability of a test or procedure to correctly identify or quantify

an entity, including in the presence of interfering substance(s) or phenomena.
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legislation that defined and requires specific quahty

. CLSI: Clinical and Laboratory Standards

. Interfering substa 7

Calibration: Set of operations that establish, under specified conditions, the
relationship between values of quantities indicated by a measuring instrument or
measuring system, or values represented by a material measure or a reference /\
material, and the corresponding values realized by standards. Under CLIA, \
calibration refers to the process of testing and adjusting an instrument, kit, A8 \
system, to provide a known relationship between the measurement resp
value of the substance being measured by the test procedure (42 CF

Calibrator: A substance, material, or article intended to be use égb sh the
measurement relationships of a diagnostic medical dev1c

CLIA: Clinical Laboratory Improvement Amendment;vgtﬁj) Congressmnal

93 e practices in clinical
laboratorics. \

Coefficient of Variation: The ratio of
multiplied by 100 and expressed 882

compound(s) in solution,~\

Colorimetry: A technique &@E&tﬂmim the nv\@%
o AN

bstance or quantitythereof that is not the measurand but

that affects the i e measurement.

IUPA}Q/ % Union of Pure and Applied Chemistry

m. LDT: Lalh&)ry —developed Test.

. Linearity: Linearity is the ability of a quantitative analytical method to provide

results that are directly proportional to the concentrations of an analyte in test
samples, within a given measuring interval. It is an important parameter to confirm
when evaluating an analytical method because it verifies correct interpolation of
results between points.

. LMR: Lower end of the measuring range is the lowest level at which defined

conditions, including all stated characteristic of the method, are met.
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p. LoB: Limit of Blank is the highest value in a series of results on a sample that
contains no analyte.

q. LoD: Limit of Detection is the lowest amount of analyte in a sample that can b
detected with stated probability, although perhaps not quantified as an exac

test result is less than or equal to the goal sct by the manufac Kak
term may also be used with prefixes L for lower (LLOQ) pper (ULOQ),
respectively. Note: LoB < LoD < LoQ.

s. Matrix: All components of a material system, eys@@ Vte. A spemmen matrix
is the biological milieu in which an analyte exists. (e a, serum, urine, or other

body fluids).

t. Measurmg Interval (reportable range,_agzytl al measurement range or AMR):
A measunng interval consists of all n {alues betwe n the xéwer and upper
numeric values for which a metho, oduce quantitaiiy S\suitable for
clinical use. Where applicable, sedtg establish or

be reported,fo{ surément method.

verify the measuring 1nterv anD:
Alternatively, the lower Jj measunng ¢ assigned as the LoQ
(LLOQ). (

u. Precision: P eci @?L closeness of agreement between indications or measured
quantl by replicate measurements on the same or similar objects

under ie c 1t1ons It is usually expressed numerically in terms of standard
dev1aﬁﬁn({)3g or percent Coefficient of Variation (%CV).

v. Reference interval: The interval between and including two reference limits. It is
common practice to define a reference limit so a stated fraction of the reference
values is less than or equal, or greater than or equal, to the respective upper or lower
limit.

w. SOP: Standard Operating Procedure.

x. Spectrophotometry: The quantitative measurement of the transmission (or
reflection) properties of a material as a function of wavelength.
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y. Testing System: The entirety of the testing process, including instrument, sample,
reagents, supplies, and procedures. Personnel are sometimes included in the

definition. /\\\5
o
<
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IV. Pre-clinical Validation

a. Analytical Measurement Range N
2N

i. Limits of Blank, Detection and Quantitation F\B

™\,
The limits of blank, detection, and quantitation were determined to be/(\)/l-é\%@f
1.38 mg/dL, and 12.29 mg/dL (106% recovery), respectively.

Limit of blank
C1.Si guideiine EP17-A section 4.3 1
Number of
Level samples N Mean SD
Blank 1 20 0.09 0.04
Alpha 5%
Parametric LoB 0.16
Limit of detection -
CLSI guideline EP17-A section 4 3 2 f\\\\\\
Number of 5 3
Level samples N PooledSD > </
Low 1 20 0.73
Beta 5%
Parametric LoD 1.38
Limit of quantita—ation
CLSI guideline EP17-A section 5 1
Number of
Level samples N
Low 1 20
| Bies 0.69
! Pooled imprecision 0.73
95% total error 2.1
: Allowable error -
LoQ 1.38
|
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Assigned
! Level  Sample n value Mean Median SD cv
i Blank 1 20 0 0.09 0.10 0.04 49.7%
Low 1 20 11.8 12.29 1245 . 0.73 5.9%
& \\)
(7 .
ii. Linearity (’@r\
,, \\\
The Analytical Measurement Range (AMR) including linear meas &ﬁerval
has been determined by Siemens. Refer to the Analytical Ra tign of the
manufacturer product information insert for additional degails{ ¢ 7 )
2
b. Analytical Specificity "\})
The analytical specificity for this assay was detefmi 3&9 serving the effect of

bilirubin (10 mg/dL) on the recovery of HDL cholestafol{60.6 mg/dL) in a spiked
plasma sample. No significant interference (INSI) was determined if the mean analyte
concentration of an interferent-spiked sample’feported within 10% of the mean

analyte concentration of an un-spiked & Recovery of HDI{ Sholesterol in the
presence of bilirubin was 99% (s?{@ w). &\ \
Analyte: & erferent: N
HDL Cholesterol (mg/dL)( ,(]/$| iftibin (mg/d o _%si‘ery
‘ 60.6 7 100 (\by g6
* NSI observed at ipté %evel tested. "
T
<\{,\\ <
/ N
/ 2 \\&\/
v \\ B
N

| Theranos Confidential Page 9 of 15 |

Any retransmissions, reproductions, dissemination or other use of these materials by persons or entities other than the intended recipient
is prohibited. This document supersedes all earlier or previous documents unless approved in writing,

TMP-00009 Rev. A, Released 08/01/13

" Confidential THPFMO0005702360




Theranos HDL Assay Rev:

LDT Validation
theranes  “':oc: CL RPT-14052 1

— Validation Report for Modified Siemens Assay of High Density Lipoprotein
Description (HDL) in Lithium Heparin Plasma

Originator: Curtis Schneider | Date: 09/24/2013

¢. Precision

flevel=11 //\\
Number of observations 80 \\
Number of uns 40 (/ »
Number of days 20 ) 0
Runs per day 2 (\\‘>
Replicates per run 2 \>
Mean 2443
SD 95% Cl cv
Repeatahifity 052 04310067 2.1%
Between-run 013 05%
Between-day 023 0.9%
Within-laboratory 0.58 050t00.70 2.4%
N R
level=12
Number of cbservations 80
‘ Number of runs 40
! Number of days 20
‘ Runs per day 2
Replicates per nmn 2
Mean 48.18
sD 95% Cl cv
Repeatability 281 23116360 58%
Between-nun 0.89 1.8%
Between-day 0.00 0.0%
i Within-laboratory 285 25510350 6.1%
|
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fevel=13
Number of cbservations 78 _
Number of runs 39 < \\
Number of uns excluded 1 \ .
Number of days 20 6;\3\)
% of days with 1 un 5% (() )
Runs per day 2 Bw
Replicates per nmn 2 Q

CLSI guideline EP05-A2 section 10.4 recommends a minimum of 40 runs

Mean 69.29
sD 95% Ci cv
Repeatahility 1.19 097 1.52 1.7%
Between-run 0.31 0.5%
Between-day 1.81 26%
Within-laboratory 218 1.75t02.90 3.1%

S S
& &
PN

V. Clinical W

a. Meth &gﬂﬁvfson with Predicate (Accuracy/Comparability)

To test the aceliracy of the assay on the Theranos System, 41 unique patient samples
were screened on the predicate method (Siemens, Advia) and on the Theranos
method. Using the predicate method twenty eight (28) values were below the high
decision level of 60 mg/dL and thirteen (13) were above. Based on the results of the
data examination, either a simple linear regression or alternative procedures were
used to estimate expected (average) bias and the confidence interval of expected bias
at the desired medical decision level(s) as per CLSI guidance EP09-A2. StatisPro
was used for bias calculations. These estimates were compared with internal criteria
to judge the acceptability of the Theranos method. Each sample was run in duplicate
on the predicate, and the average used for comparison to the Theranos method. Some
samples were stored before analysis on both methods. If the confidence interval for

| Theranos Confidential | Page 11 of 15 |

Any retransmissions, reproductions, dissemination or other use of these materials by persons or entities other than the intended recipient
is prohibited. This document supersedes all earlier or previous documents unless approved in writing.

TMP-00009 Rev. A, Released 08/01/13

Confidential ’ ' THPFMO0005702362




LDT Validation Theranos HDL Assay Rev:
theranes 5 CL RPT-14052 1

- Validation Report for Modified Siemens Assay of High Density Lipoprotein
Description (HDL) in Lithium Heparin Plasma

Originator: Curtis Schneider | Date: 09/24/2013

the predicted bias includes the defined acceptable bias or if the acceptable bias is
greater than the higher limit of the confidence interval of the predicted bias, then the
data do not show that the bias of the Theranos method is different from the acg¢éptable
bias or there is a high probability (97%) that the predicated bias is acceptable, <\
respectively. The acceptable bias at each medical decision level was dete
based on the total allowable error (TEa) minus the measured precision a
closest to that decision level. Total allowable error (TEa) was taken
Proficiency Institute (API) peer proficiency testing criteria or CL(A
testing criteria for acceptable analytical performance, as printed-inthe
Register February 28, 1992;57(40):7002-186, when available TEa for HDL-
Cholesterol is 30%. The table below shows the allowablg bigs-and-precision at 2
levels (values shown in parentheses) and the correspo (m\g;sl‘@ést medical desirable
N

R

Table 1. Allowable Bias and Precision at the M;cycal Deglsion Levels

o2
Medical Desirable Levels >45.0 LT@Z) >5%8 females (69.3)
(mg/dL) QL
\ \
Precision (%) /"\K‘> ’0.0 A ;& </ 2.6
- X\/
Allowable Bias (%) \:( (\j) 30.0 ( Q\ ! 27.4
%
4 ‘\f'\< Zﬁ
¥ Method Comparison, 2= 0.98
g ; __________________________
g- P e
g & ~ ; e Lot £
=8 R g g B e e eemamcammememeeemaeesmaeememmameseemmmeemema-
LR ,&r-f‘”‘wm :
o o M 10 20

Figure 1. Graph showing Theranos method versus Predicate Method (Siemens Advia).

Simple linear regression was used to establish a slope, intercept and an r2. The slope,
intercept and clinical correlation were determined to be 1.02, -2.03 and 0.98
respectively.
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Comparabliity

30.000000 -1.5020116 0.57193680-2.6608656 io -0.343157 5.0400000
45.000000 -1.2557261 0.35210087-1.9691502 10 -0.542302 7.5600000 ( O
$0.000000 -0.5168697 0.70734586-1.9500886t0 0.9163481  15.1200000 s

Difference is less than aflowahle bias: 16.8%.

GCLS! guiveine EPO9-A2R section 7 o . o <
Allowable \
LevellD  Value  Difference SE 85% Cl difference &\\/

The difference between the two methods is not greater than tme difference.

b. Transference and Verification of Reference I \o{s)
Reference interval for this analyte has been replaced by decision limits therefore
verifying reference ranges is not required forFHigh Defsity Lipoprotein Cholesterol.

Eighteen (18) new normal venous samples‘were tested, 17 (94.4%) reported values
above the high decision limit of 60 m glb (5. 6%) re orte

7

@ with Fing @
reference ranges not n:q)ned for High Density

1ght (8) new venous maiched finger sticks samples were
reported values above the high decision limit of 60 mg/dL.

¢. Verification of Referen

Verifying finger sti
Lipoprotein ( Chole terd

also tes% °

¥
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VI.

D

Stability @U}
(vf

a. Reagents

On-board Reagent Stability 4\/ %’ i@

System Stability
ADVIA 1650/1800 14 days >
ADVIA 2400 14 days

(7

For all systems, unopened reagents ar 211 the explratlo te printed on the

product label when stored at 2° - 8° cted from 11 ecze reagents.

For complete details, refer to, @ ds Introductio \&fihg system-specific
O {;1 f

Operator’s Guide.

. Sample

Plasma samples %analysw are stable for 2 weeks at 2-8 °C, or at least 90 days
at -20 °9/\

</\\

. Callbrators

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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