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Overview

Eighty-eight percent of the phosphorus contained in the body is localized in bone jfithe
form of hydroxyapatlte The remalnder is involved in intermediary carbohydrate Qt\
C i

extracellular organic phosphorus is found exclusively in the form of ph
Serum contains approximately 2.5 to 4.5 mg/dL of inorganic phos
measure in routine biochemical assays). Serum phosphate co c ¢ dependent
on meals and variation in the secretion of hormones such as §hgzmjhormone (PTH)
and may vary widely.

Hypophosphatemia may have 4 general causes: shi \Q&“ﬁ“ ate from extracellular to
intracellular, renal phosphate wasting, loss from testinal tract, and loss from
intracellular stores.

Hyperphosphatemia is usually secondary 111ty of th s\to excrete
phosphate. Other factors may relate mtake or a s osphate from the
tissues into the extracellular ﬂu1d

I.  Method Principle KQ’)?

Inorganic phosphorus e ammonium molyb the presence of sulfuric acid
omolybdate complex, which is measured as an endpoint

reaction at

Reactlorg/}bon
&

Phosphate + Molybdate ..--}j-_....) Phosphomolybdate complex
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/l. Definitions and Abbreviations

documents and attachments:

a.

h.

The following definitions and abbreviations are used in this document and relatedi\
es

Accuracy: Accuracy is defined by CLSI as the closeness of agreement
result and an accepted reference value. Method accuracy is used in a nse
by the American Association of Pharmaceutical Scientists where i ed as
percent relative error (YRE). Trueness, a related CLSI term, 1s%hg Ibsetfess of
agreement between the average of a number of rephcate tity values
and a reference quantity value.

Analyte: Component represented in the name oi;ﬁ e quantity. The closely

related term measureand is defined as the particu subj ect to measurement.

Analytical sensitivity: There are several ive uses of this term. Most
commonly, and for the purposes of this Plan, it is use interchangeably

with limit of detection. It is also used o@s ibe the abili alyucal method to
assess small variations of the co en o ‘of an analyte u the slope of the
calibration curve (IUPAC)

an entity, including ce of interferi nce(s) or phenomena.

Analytical speclﬁclg-ﬁf% test or pro SOl ectly identify or quantify

Calibrations. S tlons that establish, under specified conditions, the
relatlons Values of quantities indicated by a measuring instrument or
meas T values represented by a material measure or a reference
mate € correspondmg values realized by standards. Under CLIA,
cahbratlon refers 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).

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

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

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 /\\
compound(s) in solution.

that affects the result of the measurement.

N

k. Interfering substance: A substance or quantity thereof that is not the
N

1. IUPAC: International Union of Pure and Applied Chemi

m. LDT: Laboratory —d

n. Linearity: Linearity is the ability of a quantitative

eveloped Test.

©@”

RINN

results that are directly proportional to the concentratiofis’of an analyte in test

samples, within a given measuring interval ATis an iffportant parameter to confirm

when evaluating an analytical method beciq%!)veriﬁes correcz\mrpo]aﬁon of
&

results between points.

conditions, including all stated oharagiéristic of the
N
isﬂ@higgﬁt valueinas

p. LoB: Limit of Blank
contains no analyte

()

0. LMR: Lower end of the measum(\ ‘\é/lé the lowest 1 )

MC defined
o

e Its on a sample that

but

itel method to provide

g;?\>

g. LeD:Li 'td& to¢tior is the lowest amount of analyte in a sample that can be
detected 'wi :;\a}\;&,ﬁrobability, although perhaps not quantified as an exact value.

r. LoQ: When used 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 fi
clinical use. Where applicable, a linearity study is frequently used to establis

AN

verify the measuring interval that can be reported for a measurement methog l
Alternatively, the lower limit of the measuring interval may be assigned, (D
(LLOQ). &

u. Precision: Precision is the closeness of agreement between ind'
quantity values obtained by replicate measurements on t .
under specified conditions. It is usually expressed nume c y 'n

deviation (SD) or percent Coefficient of Variation (%

v. Reference interval: The interval between and m/\(h o reference limits.
common practice to define a reference Iumt so a stafe\dzﬁactlon of the reference
, to the respective upper or lower

values is less than or
limit.

equal, or greater than(
,...

w. SOP: Standard Operating Proced E\K/

X. Spectrophotometry:

reflection) properties

y. Testing System
reagents, su dﬁ)

of

deﬁmtm;/{v
. Pre-cllfri’\a[ a)ﬁiat:on

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

The limits of blank, detection, and quantitation were determined to be 0.0 mg/dL, 0.2
mg/dL and 1.0 mg/dL respectively.

éty of the testing pro
cedures. Personnel are sometlmes included in the

The ,mt ' measure smlssmn (or

egth

Itis

ificluding instrument, sample,
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L.imit of biank

Number of \,&
Level samples N Mean sD \/
Biank 1 20 0.00 0.00 /0

Alpha 5% ‘s‘“
Parametiric LoB 0.00 >

Limitofdetecon 0
CLS! guigeling EP17-A section 4.3.2
Number of
Level samples N Pooled SD
Low 1 20 0.12
Beta 5%
Parametric LoD D20

AN A
Limit of quantitation i i B

CLS! guidedne EE17-4 section 5.1
Number of >

Level samples N
Low % 20
Bias 0.04
Pogled imprecision 0.12
95% total emor 027
Allowable error -

The lower limit of quantitation has been established at 1.0 mg/dL (11.4% CV and
105.4% recovery).

ii. Linearity
The Analytical Measurement Range (AMR) including linear measurement interval has

been determined by Siemens. Refer to the Analytical Range section of the
manufacturer product information insert for additional details.
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b. Analytical Specificity
The analytical specificity for this assay was determined by testing the effect of
hemoglobin (100 mg/dL), bilirubin (10 mg/dL) and triglycerides (400 mg/dL)~’6h\
plasma samples spiked with the interferents and then compared with un-spike \\ .
controls. Inorganic Phosphorus concentration at which the interference testi

performed at was 3 mg/dL. Non-interference was defined as the mean @

testing of spiked samples within 10% of the mean of the un-spiked s
Recoveries were within 91.9% to 99.3% (see table below).

Table 1. Interference Testing For Inorganic Phosphorus 4\}
% Recovery f" N j

Analyte (mg/dL) | Interferen{\‘/‘\tl Q\\>

Bilirubin Hemoglobin 1, rides
(10mg/dL) | (100 mgku.) \g%:g/dl)
Phosphorus 98.0 91.9
No significant interference was obseU

= ®®x
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Level=lavel 1

Nurnber of observations
Nurmnber of runs
Number of days

Runs per day
Replicates psr run

Mean

Repeatability
Between-run
Between-day
Within-laboratory

214

SD
0.07
0.00
0.03
0.07

Allowable

85% Ci cv Total SD
0061 0.09 3.2% -
0.0% -
12% -
0.0610 0.08 34% 021

imprecision is less than allowable total imprecision: 10% upto 10mg/dl then 10%.

Llevel=Level2

Number of cbservations
Number of runs
Number of days

Runs per day
Replicates per run

Mean

Repeatability
Belwesn-run
Between-day
Within-laboratory

80

20

398

SD
0.10
0.00
g.00
0.14

Allowable

85% Cl cv Total SD
0.09100.13 26% -
0.0% -
23% -
01210 0.17 35% 0.40

Imprecision is less than allowable total imprecision: 10% upto 10mg/dL then 10%.
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Level= Level 3
Number of observations 80

Nurmnber of runs 40
Number of days 20 \
Runs per day 2 A
Replicates perrun 2 70}\/

Mean 7.28 —
Allowable
SD 95% ClI cv Total SD
Repeatability 0.14 0.12t00.18 2.0% -
Belween-run 0.04 0.6% -
Between-day 0.12 17% -
Within-laboratory 0.19 0.16t0 024 26% 073

Imprecision is less than allowable total imprecision: 10% upto 10mg/dL then 16%.

x’}\
The percent CV reported as zeros in the/ab{lmpt;kcision summary are most likely a
consequence of rounding the values u( %5?15 o.

RO
IV. Clinical Validation Q@> (\3®>

a. Method Comparis(dg}vi \}redicate (Accurac\y@;y‘parability)

7)

\[/\\./
To teg -"‘ch/c"%}a&{)f the assay on the Theranos System, forty nine (49) unique
patien{*{imp s were screened on the predicate method (Siemens, Advia) and on the
Theranos method. Using the predicate method twenty eight (28) values were within
the reference range (2.4 — 5.1 mg/dL), one (1) was below the reference range, and
twenty (20) were above the reference range. 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
the predicted bias includes the defined acceptable bias or if the acceptable bias is
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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, O\

respectively. The acceptable bias at each medlcal decision level was determined

Phosphorus is 10%. The table below shows the allowable\bi

Register February 28, 1992;57(40):7002-186, when available. % [ Ba
levels (values shown in parentheses) and the correspondm\gé\(i

limits.

Table 2. Allowable Bias and Precision at the Medwe‘ﬂ@%frg Levels

%, * °
reécision at 3
edical decision

Medical Decision
Levels (mg/dL)

1.5(2.1)

f)z 5(4 0) 5.0(7.3)

Precision (%)

e

1.2

b

P

V@
“/\
/)

A
,,.\\ \)\\ 1.7

Allowable Bias (%)

A@“

7

e

AN
%/’ 8.3

\B

cf‘b"’
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The difference between the two methods is not greater than the allowable difference.
The performance requirement is verified.

Transference and Verification of Reference Interval (Venous) - \\
E Pl N

Reference ranges were modified by applving the regression equatwﬁ 10 ﬂ%war and
upper reference limits of existing reference interval to generate a n«\w reference

range, New reference ranges were verified using a mmunum ;:'3

normal subjects

W“*nty {(20) new

a/‘ ¢

New reference ranges were verified using a total of fifyy£50) néw normai subjects

with matched Lithium heparin venous and fingerstiek

{Liéwnp&,s For a reference

range to pass verification, 95% of values should % H zé% the upper and lower

reference limits and

5% or fewer values fall outsmk, of the upper and lower wf’erenc;

limits. For venous verification 50 (100%) V&i}}%\fa {] within the new reference range
and 0 (0%} values fell outside the new ;c&reme range. %e udphs below for venous

samples verification,

5.0

46 45

W Tharanos
285

i

2.5 A4

Figure 2. Graph showing venous sample reference range

50

% _Siemens

verification.
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¢. Verification of Reference Interval with Finger Stick Samples s

New reference ranges were also verified with venous maiched finger sticks {L"ﬂ'}‘mn\
heparin) samples from a total of forty six (46) new normal subjects. The ﬁﬂg@ﬁ sm»k

samples were collected in a Theranos blood collection device (BCD) can
separate Lithium heparin and EDTA vessels. For finger stick Vcnﬁ&za_t

'V’gu\md ‘with
“§S5values

(98%) fell within the new reference range and 1 value (2%) ie,,i/ Oﬁ&aléf;{ € new
>

reference range. See graphs below for finger stick sampl t:,y venty ation!

2N\ "”f/’ '
F~PHOS , « 0148, y: 148 = 217%

@ - U
Y S :
i P "
I .
£ 3
g e
A
o°%
R
™N
f 7
45 58
Figure 3. (Jmph %how ¢ verification,

The new referénce range for finger stick inorganic phosphorus was determined to be

2.5 -5 1 mg/dl.

VI.  Stability

a. Reagents
On-board Reagent Stability
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Systam Siability
ADWIA 1200 50 days
ADVIA 183071800 5¢ days
ADVIA 2400 &0 days

For all systems, unopened reagents are stable until the expiration dﬁie pq;mi\d on the
product label when stored at 15°C - 25°C. Do not freeze the zmgﬁs\i‘

Operator’s Guide.
b. Qampit

or czt ii,ast 86 da‘m at ”0 "(,

c. Lahhrai’ors

\,

Revision Level | Effective Initiator ECO Number
Date
A 14710/2013 A. Rosendorff CL ECO-00118
Section Number | Description and Justification of Changes
All initial Release
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