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Overview

active agent in beer, wine, vodka, whiskey, rum, and other liquors.

Ethanol is the single most important substance of abuse in the United States. It is t{e\

Ethanol acts on cerebral functions as a depressant similar to general anestheti
depression causes most of the typical symptoms such as impaired though;
judgment, and changed behavior. As the level of alcohol increases, th
impairment becomes progressively increased.

x
In most jurisdictions in the United States, the level of prima % wce of being under

the influence of alcohol for purposes of driving a motor v

concentration 80 mg/dL (0.08 g/dL; 0.08%; 800 mc,

In the context of medical/clinical assessment, serum is

Jblood ethanol

B 1tted for analysis. On

average, the serum concentration of the alcoh q;é—l 2-fold higher than blood. The serum

would contain approximately

g/dL ethanol.
I.  Method Principle

Alcohol dehydrogenase ca ?@ xidation of
this reaction, NAD is red H. The incr.

of alcohol in the sp

proportional to the co

Reaction l;qu<a\

Ethano! + NAD ""'—-—"

) QX
X NS

ADH

Acetaldehyde + NADH

/
to acetaldehyde.

sorbance at 340 nm is

0.10 g/dL o? ffeh@%'jn a blood specK\that contains 0.08

During
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ll. 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
result and an accepted reference value. Method accuracy is used in a diffes
by the American Association of Pharmaceutical Scientists where ip4s % sed as
percent relative error (%RE). Trueness, a related CLSI term, is,thé\ losetfess of
agreement between the average of a number of replicate mea: guahtity values
and a reference quantity value. {,\"’j

N%
b. Analyte: Component represented in the name of é&%e quantity. The closely
related term measureand is defined as the partic daphity subject to measurement.

P

c. Analytical sensitivity: There are several ive uses of this term. Most
commonly, and for the purposes of this

19 Plan, it is used interchangeably
with limit of detection. It is also used (o(@ ibe the abili Q&iﬁ{lalytical method to
assess small variations of the co?ﬁﬁttbﬁg,n/ot‘ an analyte%u\&th% slope of the
calibration curve (JUPAC). (\:‘» /\\> %

. </
~ oprectly identify or quantify

NS

d. Analytical specificity: i @ﬁﬁ test or pro
an entity, including ig_@g ce.of interferin ce(s) or phenomena.

e. Calibrations. S g_/ tions that establish, under specified conditions, the
relation's/bf(g %Values of quantities indicated by a measuring instrument or
meas st‘e.gl)-; r values represented by a material measure or a reference
mater%q e corresponding values realized by standards. Under CLIA,

calibration rférs to the process of testing and adjusting an instrument, kit, or test

system, to 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
legislation that defined and requires specific quality assurance practices in clinical
laboratories.

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

j. Colorimetry: A technique used to determine the concentration of colored /\\
d(s) in solution.
compound(s) in solution @

d but

k. Interfering substance: A substance or quantity thereof that is not the
that affects the result of the measurement. {,{"i

1. TUPAC: International Union of Pure and Applied Chemiétr(y \': /(;2)

m. LDT: Laboratory —developed Test.

P
\Q‘ Y(@ method to provide

n. Linearity: Linearity is the ability of a quantitatie
results that are directly proportional to the concentrativgis of an analyte in test

samples, within a given measuring interval At}s an imfportant parameter to confirm
when evaluating an analytical method bec: g‘iﬁ)eriﬁes correct jnterpolation of
results between points. Q\) - ,.§

\ S
o. LMR: Lower end of the measuz €1s the lowest 1 atwhich defined
mat,

conditions, including all stated i} acbéristic of the
\ N

p. LoB: Limit of Blank is g_gﬁﬁt) value in a sg
contains no analyte,” ™,

ts on a sample that

is the lowest amount of analyte in a sample that can be

q- LoD: L \{)S t
detecte,d% t\a:\/ srobability, although perhaps not quantified as an exact value.

r. LoQ: When ysed 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 (LLOQ) and U for upper (ULOQ),
respectively. Note: LoB < LoD < LoQ.

s. Matrix: All components of a material system, except the analyte. A specimen matrix
is the biological 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 f(i
clinical use. Where applicable, a linearity study is frequently used to establish br
verify the measuring interval that can be reported for a measurement method’ \\\/
Alternatively, the lower limit of the measuring interval may be assigned &)&Q
(LLOQ). '

e .

u. Precision: Precision is the closeness of agreement between indj.eai%d measured
quantity values obtained by replicate measurements on the s ' lar objects
under specified conditions. It is usually expressed numel% gﬁ;s of standard
deviation (SD) or percent Coefficient of Variation (‘V;SB’V‘) AN

v. Reference interval: The interval between and i&al_u i o reference limits. It is
common practice to define a reference limit so a statedfraction of the reference
values is less than or equal, or greater than eq\sal, to the respective upper or lower

N

limit. ,
w. SOP: Standard Operating Proce;i\lﬁég@ (\\)

X. Spectrophotometry: The iye measure snu\"égion (or
reflection) properties of ' as a functioitj @a; gth.

y. Testing System: <g of the testing protess, ificluding instrument, sample,
reagents, suppli déﬁ) cedures. Personnel are sometimes included in the
defmitim:“/

.  Pre-clinié K\\\/(a}l/dation

a. Analytical Measurement Range
i. Limits of Blank, Detection and Quantitation

The limits of blank, detection, and quantitation were determined to be 1.1 mg/dL, 2.6
mg/dL and 9.5 mg/dL respectively.
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Limit of biank

" CLS! guideing EP17-Asection 4.3.1
Number of \/\
Level samples N fean SD NN
Blank 1 20 0.37 D.45 @/
Alpha 5%

Parametric LoB 111
Limit of detection e B
CLS! guideing EP17-Asection £3.2
Number of
Level samples N Pooled SD

Low 1 20 0.91
Beta 5%

Parametric LoD 2.62

QO Y,
Limit of quantitation ®

CLS guideine EPtT-Asection51 Q
\.__,/

Number of
Level samples N
Low 1 20
Bias -0.46
Pooled imprecision 0.91
95% total error 224
Allowable error 20

The lower limit of quantitation has been established at 9.5 mg/dL (9.5% CV and
95.5% recovery). :
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ii. Linearity
The Analytical Measurement Range (AMR) including linear measurement interval has
been determined by Siemens. Refer to the Analytical Range section\ the
manufacturer product information insert for additional details.

b. Analytical Specificity
The analytical specificity for this assay was determined by testing st Of

hemoglobin (100 mg/dL), bilirubin (10 mg/dL) and triglycerides ( )on
plasma samples spiked with the interferents and then compare spiked
controls. Ethanol concentration at which the interference fissti performed at
was 72 mg/dL. Non-interference was defined as the me m testing of

spiked samples within 10% of the mean of the un-spi
within 98.9% to 101.8% (see table below). m}\\
\\\‘)

(%)
Table 1. Interference Testing For Ethano]}/-:\vf? % A
_\%Rdcovery AN\
Analyte (mg/dL) <O\ Niterferent 0\ N

m ' Hemoglobin q\wlés
A{g%@ (100 mg/dL).. [\ g/dL)
Ethanol < 101. ) v98.9

No significant inte@ e\Was observed. S~

A
/\\ \S\/
v

¢ Preciﬁ}m\\
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Level=Level1
Number of observations 80
Number of runs 40 e
Number of days 20 \
Runs per day 2 N,
Repicates per run 2 \}
Mean 3068
Allowable @
SD 85% Cl cv Total SD Y
Repeatabilily 087 0.71t0 1.11 22% - \
Between-run 0.58 1.5% - \>
Between-day 245 62% -
Within-laboratory 267 20810372 6.7% 9.92

imprecision is less than allowable total imprecision: 25% upto 100mg/dL then 15%.

Level = Level 2
MNurmber of observations 80
Nurmber of runs 40
Number of days 20
Runs per day 2
Replicates per run 2
Mean 96.83
Allowable
SD 95% Ci cv Total SD
Repeatability 281 230t03.59 2.9% -
Between-run 0.26 0.3% -
Between-day 518 54% -
Within-laboratory 581 46710803 6.1% 2421

Imprecision is l2ss than allowabls total imprecision: 25% upto 100mg/dL then 15%.
QL
f’/ \\/’/

N

pvd
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Level=Level3
Number of observations 80
Number of runs 40 /\\
Number of days 20
Runs per day 2
Replicates per run 2 C,O O
™,
Mean 248.71 \>
Allowable >
SD 85% Ci cv Total SD
Repeatabliity 11.30 8.28t0 14.46 4.5% -
Between-run 442 1.8% -
Belween-day 16.34 6.6% -
Within-laboratory 20.36 16.42t0 26.80 8.2% 37.31

thod)(Siemens, Advia) and on the
ers (mean absolute difference
¢ predicate method thirty three (33) values were below the

proce&tfréxﬂ??*e used to estimate expected (average) bias and the confidence interval
d

of expecte

fas 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 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 acceptable bias or there is a high probability (97%) that the
predicated bias is acceptable, respectively. The acceptable bias at each medical
decision level was determined based on the total allowable error (TEa) minus the
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measured precision at the level closest to that decision level. Total allowable error
(TEa) was taken from American Proficiency Institute (API) peer proficiency testing
criteria or CLIA proficiency testing criteria for acceptable analytical performagg, as

printed in the Federal Register February 28, 1992;57(40):7002-186, when \

available. The TEa for Ethanol is 25%. The table below shows the allowa

and precision at 3 levels (values shown in parentheses) and the corresg\c;ndi__
medical decision limits. )

Table 2. Allowable Bias and Precision at the Medical Decision Le \>

ad
Medical Decision 50 (40) 104)\(\ 250 (249)
Levels (mg/dL) m>
1% \._“\ﬁ S
Precision (%) 6.2 RN 6.6
\\.ﬁ‘i
Allowable Bias (%) 18.8 m@} 19.6 184
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pestolt yA2 =100

¥, Theranes

]

Adviay”

Simpi‘é—"ﬁnﬁ\ge gression was used to establish a slo

HG 360

pe. intercept and an r*, The slope,

intercept anthclinical correlation were determined to be 1.04, 0.808 and 1.00

respectively,

Smparabilty
Aliowabia
Laesd {3 alug Diffgrens & P e St mence
SLOADNN0 2IIBGTRY Q.OEUESH40 12ME3XI% {0 5.4R12uER G ATHODHON
100 COLGON  SAQ24550  JHLT4TIONL A St 7 SERARIS  IB.GONO8G0
EBRBCEICET OIS R L TIZRAG IS D TITROER o 1P IBRTER 460000000

Differemne & lees B

i HemphiL than EAN,
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The difference between the two methods is not greater than the allowable difference.

The performance requirement is verified. /\\
sz/gj\>

b. Transference and Verification of Reference Interval (Venous) @
T

re
seven (57)
were below the

Reference interval for this analyte has been replaced by toxic le
verifying venous sample reference ranges is not required for
new normal venous samples were tested, 57 (100%) reportéd

toxic level >105 mg/dL. "\/
{\“\{g\\v’;

¢. Verification of Reference Interval Wf Stick Sagnplei
Y

Verifying finger stick sample re%é %\a{ges is not r;g;&r\}\fgr anol. Fifty (58)

new venous matched finger sti es were also @/\5}1’5 00%) reported
values below the toxic le Syig/dL. N

)
W.

The new level for @ iek Ethanol toxicity ermined to be > 105 mg/dL.

Vi. Stability

a. Reagents
On-board Reagent Stability
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System " Stability
ADVIA 1200 30 days
ADVIA 1650/1800 30 days
ADVIA 2400 30 days

(7
For all systems, unopened reagents are stable until the expiration d&q@on the
idp

rolonged

product label when stored at 2°C - 8°C. Do not freeze the reagen
exposure above 32°C. Ethanol reagents are sensitive to the prg
system of reactions containing ethanol. Care should be
migration through the air from such reagents.

Operator’s Guide.

ot

For additional details, refer to the Methods Intro%&e 1on of the system-specific

b. Sample @

Plasma samples for ethanol analysm e@ or 30 mins at -ﬁ\ , or at least 1
week at -80 °C. &\

¢. Calibrators "\\\,

Siemens ToxAmmonia ould be qt , protected from light,
and are stable until th, igation date on the Opened calibrators are stable

for at least 3 days

2
4\@3
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