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1 ASSAY BACKGROUND

Ferritin is a 450 KDa protein complex consisting of 24 subunits, that form a shell, and isithe primary
intracellular iron storage molecule in eukaryotes. When fully bound by iron, it is estipzated<that over 20%
of Ferritin protein consists of iron by weight. Denatured ferritin is called hemosiderfn ‘ahd Fort
bound iron is known as apoferritin. Free iron is toxic to cells as it leads to the producti
via the Fenton reaction. Ferritin binds iron and keeps it from producing free radice
ferritin may aid in the diagnosis of diseases affecting iron metabolism, su 1 85

overload) and iron deficiency anemia. Recent literature suggests that ' ngy decline before increases
in TIBC and transferrin saturation, providing an earlier indicati hof rof-géficiency. The combination of
MCYV and Ferritin may provide an extremely accurate method fi ¢ discrimirfating beta-thallassemia (low
MCV, normal ferritin) from iron deficiency anemia (low M V. k titin).

2 REGULATION AND GUIDANCE y.
The qualification/validation of the ELISA gﬂssg&s,m) e Theranos deyice will be in accordance with
C.FR.ChIV, §493.1253 “Standard: Establishmentatid-verification 1 f perforn

in CLSI guideline C28A3. =\ N

3 PRINCIPLE OF THE TEST,

In the ADVIA Chemistry Feritir -is-diluted and reacted with a buffer that
i articles cogdted with antibody specific for ferritin. The formation of the antibody-
léx during the reaction results in an increase in turbidity, the extent of which is
2§ the.amouit of light absorbed at 658 nm. By constructing a standard curve from the
absorbance of stahdards, ferritin concentration of a sample can be determined

Plasma samples were diluted 3 fold in saline prior to analysis.
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4 CALIBRATION

4.1 In 42 CFR Part 493.1255, it is required to perform calibration procedures w1ﬁ/\\at least the

frequency recommended by the manufacturer, or using criteria specified by:‘, helaboratory, or

when calibration verification fails to meet acceptable limits.
4.1.1 The term “calibration verification,” as used in CLIA, includes:
4.1.1.1 Confirming that a calibration meets the method manufagtiir » 5 specifications

4.1.1.2 Verifying that the calibration is suitable for the € ¢ g interval (or “reportable

range,” which is the CLIA term)

reagents.

4.3.1 Each level was testedl
for testing. AL

4.3.2 The calibration fyas =

S QUA

5.1 Two to fourlevel quality control samples, as appropriate to the assay, were analyzed with

each calibration and before each test during the validation.
5.1.1 High=29.1 ng/mL
5.1.2 Mid = 164 ng/mL
5.1.3 Low=273 ng/mL
5.2 The QC levels are not included when generating the calibration curve.

6 PRECISION
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6.1 Precision was evaluated according to CLSI standard EP5-A2, Evaluation of Precision
Performance of Quantitative Measurement Methods.

6.1.1 A total of 20 runs were performed over 10 days with 2 runs per day and 2.1
for a total of 40 data points. The following tables indicate the between-fu, be
and within-laboratory precision at 3 levels (64.6 mg/dL, 127.3 mg/dL and 182

Table I: Precision at 3 decision levels

Confidential N THPFMO005704299




Theranos Ferritin Rev:
LDT Immunoassay
Validation
Report CL RPT-14038 A
Description Yg(l)lgation' Report for Ferritin (FRT) Immunoassay on the ADVIA
Originator: Adam Rosendorff | Date: 10/23/2013 | Page 8 of 14
Precision
CLS! guideling EF05-AZ sechion 70.8
Level=11
Number of observations | 40
Number of runs | 20
Number of days | 1
Runs per day | 2
Replicates per run | 2

CL 5} guideling EPDS-AZ section 184 recommands 3 mintmum of 40 runs, wilh 2 replcates per run,

Mean | 29.09
Allowable
SD 95% Ci cv Total SD
Repeatability 0.83 04810 0.80 2.2% -
Between-run 0.33 1.1% -
Between-day 0.45 1.6% -
Within-aboratory 0.84 06710115 29% 7.27

Imprecision is lese than aliowable tolal Inprecision: 25%.

Level=12

Number of observalions
Number of rung |

i

Mumber of days |

Runs per day i
Replicates perrun

CL5: puideline EFD5-A2 sechion 0.4 recommentds a minimum of 40 runs, with 2 replicates per run.

Mean | 163.51

Afloveabie

8D 85% Cl 1Y) Toltal 8D
FRepeatability 872 35510 105 0.4% -
Belween-tun 435 §.2% -
Belween-day 121 8.7% -
Within-laboratory 148 107229 0.9% 4088

Imprecision is less than allowable tols! imprecision: 25%.
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Levei=13
Murnber of observations | 40
Mumber of runs 20
Number of days 10
Runs perday | 2
Replicates perrun 2

CLS] guideline EPOS5-A2 section 10.4 recommends & minimum of 40 fung, with 2 replicates per run.

Mean 27328

Allowrable

Sb 85% Cl ¥ Total 5D
Repeatability 1.08 848110153 0.4% -
Betweaen-run 384 1.4% -
Between-day 495 18% -
Withindaboratory 835 463101012 2.3% 8832

imprecision is less than allowable total Imprecizion: 25%.

6.2 Acceptance criteria:

Total allowable error (TAE g/acceptance criteria for this assay
following CLIA proficiedcy; eral Register February 28,
1992;57(40):70 6, as.well as published acceptance criteria published in the American
Proficiency Istitute Reer’Data for 2013 CHEMISTRY / IMMUNOLOGY / IMMUNOHEM -1ST

EVENT. owable bias was calculated as the residual error budget after precision values (CV %)
were subtracted\fom TAE (%). Values in brackets indicate the closest/corresponding API levels
obtained from 2013 proficiency data.

Bias was calculated by comparing the average Level 1, Level 2 and Level 3 QC values obtained
with the Theranos values, versus the average values assigned to each Level by the predicate method
(n=6 measurements for each level).

Table II
Level 1 Level 2 Level 3
CV% 2.9 0.9 2.3
Bias% 0.1 0.1 0.6
TAE% 25 25 25
Allowable Bias (%) 22.1 24.1 22.7
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For each level allowable bias exceeds observed bias therefore the TAE criteria”%if e satisfied.
7 BLOOD COLLECTION DEVICE (BCD) COMPARISON

7.1 Because the ADVIA system allows users to extend the reportable af ’
sample is valid, and the volume of sample obtained from a finger§tick’

patients donated 2 venous tubes of blood and 2-4 fingerstie
of venous blood was tested and the 2 results were use

and were also subject to the reference range crite

7.2 Calculated concentrations are based on the:mean of\2 replicate tests.
7.3 Acceptance Criteria:

7.3.1 All samples must have %CV;;_;,.:;: ithin
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REFERENCE RANGE VERIFICATION

7.4 20 unique venous and matched BCD samples were collected and assayed jnyd

the predicate and Theranos methods, and the average value was calcull H
collected in EDTA, therefore to verify the published Siemens refereficé. range that was
5] Q&e;s}were transformed to

i 1) ection 7. Values

20 values obtained, 18 were included for analysis, a (949 5%) fell within the Siemens
published reference range (5-148 ng/mL (F) ari¢
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