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1 ASSAY BACKGROUND

Vitamin B12 (cobalamin) is a nutrient essential for hematopoiesis and neurologi¢al function. It is
involved in cellular metabolism, especially affecting DNA synthesis and regulation \xwhell as fatty
acid synthesis and energy production. Vitamin B12 or folate deficiencies ar iff causes of
megaloblastic anemia, and can potentially cause severe and irreversible d,anye he brain and

nervous system.
/(\< Qo

Circulating levels of vitamin B12 are generally a good reporter o ‘stores Exceptions to this
rule are uncommon, and include situations where levels (ZQ}L 2 transport proteins are

abnormal. Circulating vitamin B12 levels can appear falsely wherrthe level of transcobalamin I
(a physiologically inactive transport protein) is low. Alt y,/plasma vitamin B12 deficiency
can appear normal or falsely high when transcobalafi 1¢ are low or where levels of inactive
vitamin B12 transport proteins are high, as in chrc(vr yelogenous leukemia. In this case,

circulating folate levels would be used as a ¢ /r ed blood cell folate levels are generally
normal or elevated in vitamin B12 deﬁc1encxes,\v}}0w in this COﬂdlthI’l

\<L /
Vitamin B12 deficiency rarely occurs as Iy of dietary | \utamm More commonly, it
arti cuto or in pernicious anemia, a

tor Intrinsic factor is a

results from impaired absorption, e. artial or total
glycoprotein necessary for thy rpt n of vitam mall intestine. Roughly two thirds
of all patients with pernici ia have bloc i 5 dies to intrinsic factor (IFbAb), and

condition characterized by ab eﬁbe o ear absence
IFbAb are very rarely ’> other situations. Ab detection provides a useful follow-up
diagnostic in cas SO a%@BlZ deficiency.

Common (;{ ;@\ %I)vﬂamm B12 levels include liver disease, myeloproliferative disease (with

chronic myel sMeukemia as a special case) and the use of multivitamin supplements.

1.1 Theranos System Specification

This assay is designed to detect Vitamin B12 in human EDTA plasma, Li Heparin Plasma, and
Serum. The assay has a reportable range of 100 — 1000 pg/mL (Calibrator lot specific: current lot
103-1870 pg/mL). The calibrator values are verified by the SIEMENS Immulite 2000 Vitamin B12
test . pCTN sample stability shows that vitamin B12 in the pCTN is stable at 4C for 48 hours
without being spun down. If samples are not analyzed within 48 hours of collection, samples should
be spun down, and the plasma should be separated and stored at -20C or lower.

CMS2-001524



lI.hera n©s VITAMIN B12 Validation Report | Document Number:
Revision: CL-RPT-131220

Validation Document Effective Date: 08/05/14

VITAMIN B12 ELISA Assay Validation Report on Edison 3.5 Theranos System

Table 1: Theranos Vitamin B12 Assay Specification

R

Assay Theranos Vitamin B12 Assay NN

Reportable Range 100 - 1000 pg/mL U/g o

Accepted sample type | EDTA, Lithium Heparin and Serum A(f (\ N

Sample Stability pCTN sample stability shows that v11:am1n B 1i1 =>nCTN is stable at 4C
for 48 hours.

Q\)’“ “
1.2 Reference Assay

The SIEMENS Immulite 2000 Vitamin B12 test wgs\ugsk predicate method. The reportable
range is 150-1000 pg/mL. Hemolysis (packed red blo d ¢lls in concentration up to 417 mg/dL),
hpemla (up to 4000 mg/dL triglycerides), and w@i\s\( 0 200 mg/L bilirabin), do not affect assay
precision., S/ (\

Q) \c’i,/
2 REGULATION AND GUIDAlj{CEK QLN
The qualification/validation of the ELI says on the Th \ will be in accordance with
C.F.R.Ch1V, § 493.1253 “Sta Pt bhshment/&nd\ i‘% on of performance specifications™
and outlined in CLSI guideli \Q)

3 CALIBRATION (oo

(/

3.1 GUI(? i
3.1.1 Part 493.1255, it is required to perform calibration procedures with at least the
I'requenc recommended by the manufacturer, or using criteria specified by the laboratory,
or when calibration verification fails to meet acceptable limits.

3.1.2 For the purposes of this Validation Plan, calibration will be carried out for each new lot of
reagent cartridges.

3.1.2.1 At each level 3 cartridge replicates were tested. Any individual tip with a value less than
150RLU was considered a “Dark” tip. Any dark tips and outliers were excluded from
the mean, %CV and % Recovery calculations.

3.1.2.2 Acceptance criteria: For each run, a minimum of 75% points of calibration standards
should be within 100 + 20% (100 + 25% at LLOQ and ULOQ standards) of their

CMS2-001525
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nominal values, and a minimum of six unique standard concentrations must be within
the assay range.

3.2 Calibrator preparation
n

Vitamin B12 assay calibrators were preparcd by serially diluting vitamin
synthetic serum substitute which has no detectable B12. Each calibrato zed by predicate
method. Calibraiors 4-7 were directly assigned the values from the predQ od. For Calibrator
1, a 5-fold dilution was made using predicate method kit diluent and’&%?\d>f*'or Calibrators 2 and 3,
2-fold dilutions were made and tested. The reassigned w‘e‘z‘{i%; téd using the corresponding

dilution factor. Calibrator 8 was below the detection li [ thepredicate method and was
reassigned its value by dividing the Calibrator 7 value by i s{ ion factor.

4

Table 2: Calibrator preparation ) \
Two sets of calibrators were prcpared Readers A, d 3 were calibrated using Calibrator set#1.
Readers 4, 5 and 6 were calibrated using C;ber%tez‘ /31#2

Calibrator set #1 N N / ‘/\Q \

Vitamin 812 nominal conc [p‘g/hQ.[.](\\\) CLIA results [gﬁ?ﬁf]\ <3;e’a55|gned Value [pg/mL]
Calibrator 1 20007, S0 /fax& N 1635
Calibrator 2 (1(Q0 “f,f/ S\IQQ\ / 1038
Calibrator 3 o \}8@9 \,_ }Z’:’jﬂ"‘ 846
calibrator4 | .\ <7300 471 471
Calibrator5 AN, Y o\ 400 333 333
Calibrator 6/ . Q '\\\.V 300 264 264
Calibrator 77 ™[y 200 185 185
Calibrator8 | 100 <150 92
Calibrator 9 0 < 150 "0

*CLIA results for diluted samples. (Level 1: 5X Dilution; Level 2-3: 2X Dilution)

Calibrator set #2

Vitamin B12 nominal conc [pg/ml] CLIA results [pg/mL] Reassigned Value [pg/mL]
Calibrator 1 2000 374* 1870
Calibrator 2 1000 505* 1011
Calibrator 3 800 423* 846
Calibrator 4 500 505 505
Calibrator 5 400 390 390
Calibrator 6 300 280 280
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Calibrator 7 200 207 207
Calibrator 8 100 <150 103
Calibrator 9 4] <150

*CLJA results for diluted samples (Level 1: 5X Dilution; Level 2-3: 2X D1lut10n)»- \>

Calibration (EdlSOIl 3.5) For All Validation Experiments ﬁ
All 6 readers were calibrated separately. Each device was calibrated b V2 \np) For all readers,
precision and accuracy were within 100 + 25% at LLOQ and ULO

4 PRECISION \

-J\

4.1 Premswn was evaluated according to CLS 5-A2, Evaluation of Pre(:lsmn
Performance of Quantitative Measurement Me o

4.2 Precision study procedure

level were performed. N \

{

4.2.1 Precision was evaluated at three npe@%al geClSIOI’l levi& of 45 runs at each decision

the prec1s,;,q h f the medical decision level

oK

4.2.2 Three devices were chg&'” 1t
was run 15 times on Evive,

4.3 Pre01s1on W@a@l@ﬁ mary

Table 3: Accep le Performance

Decision Level | TAE(%)
1200 pg/mL 30%
250 pg/mL 30 %
170 pg/mL. 30%

CMS2-001527
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Table 4: Precision Summary

Medical
Decision Levels

Vitamin B12 [pg/mL]

Precision CV

Allowable Bigs™
.

Nominalvalue | CLIA Concentration \\\.
\
1 900 907 16.1% 13.9%/ \\>
2 250 284 25.1% a9%. ( O
3 ,
3 170 200 2.0% | ({gﬁf%\ >
RN
T e

Figure 1: Precision Plots

NS
The plot shows the profile of predicted concentrations from p@éig}‘snj)stgdy done over multiple runs.
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5 ACCURACY/COMPARABILITY

5.1 To test the accuracy of the assay on the Theranos System, 112 unique patignt samples were

5.2 Results: Deming’s weighted linear regression was u;

assayed using both the predicate method (Siemens Immulite) and the Theranos. System. Of

these 112 samples, 86 were within the reference range (193 - 982 pg/ fj?\\ ed on the

results of the data examination, either a simple linear regression 0},4%\ ive procedures

were used to estimate expected (average) bias and the confidence 1%;3% xpected bias at
AV

the desired medical decision level(s) as per CLSI guidance EPQ 1sPro was used for

bias calculations. These estimates were compared with, \eégl Criteria to judge the
Qﬂ
-/

acceptability of the Theranos method.
Q@itamin B12 method comparison

data. Correlation between Theranos results 'd;:éresults was determined by equation
of the fit, y=0.72x+57.7, Pearson’s r = 0.818. \>

Table 5: Method\cqmphrison Summayy

N \
sample D, ([ ‘L&é’)‘“e' cgrﬁ:rggoi;uj%t\\
N ::QB\& g/mi] [ P
Patigny3 [ 192 ~8 \1e2”
ek 2| 152 [ ([ VM
(] . Patient 3 237 7/ 23
~\ Ptient 4 >1000 OORH
Q((\\} Patient 5 168 OORL
& \)* Patient 6 161 OORL
\) Patient 7 <150 OORH
Patient 8 <150 OORL
Patient 9 176 273
Patient 10 <150 OORL
Patient 11 <150 175
Patient 12 < 150 170
Patient 13 187 206
Patient 14 <150 OORL
Patient 15 169 OORL
Patient 16 <150 QOORL
Patient 17 166 OORL

10
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Patient 18 179 OORL
Patient 19 <150 OORL
Patient 20 <150 OORL <\
Patient 21 189 OORL f\\\>
Patient 22 576 605 ~ WO f>
Patient 23 1043 829 (! Q;é:d
Patient 24 416 486 <N
Patient 25 708 483 > O\
Patient 26 516 (}\Z’QZ\O/'
Patient 27 604 ey
Patient 28 a23 <N\ \{\zbs
Patient 29 480 NN
Patient 30 >1000.~.| = OORH
Patient31 | 4%FF/ 385 A
Patient 32 | {\ (\427{3 A ™ \\
patient 33" [~ 240 QORE ™
Patierf3aY > 582 | {1068
pafierfd3] 517 ( ("\ N\ 245
—Ratjent 36 269 \ ]~/ 312
(“Efajtié’nt 37 349 415
/\Qf\;"fmtient 38 852 442
( \< O Patient 39 549 506
\> Patient 40 512 172
Patient 41 608 449
Patient 42 915 648
Patient 43 1000 971
Patient 44 1140 OORH
Patient 45 412 305
Patient 46 332 OORH
Patient 47 955 807
Patient 48 947 734
Patient 49 489 226
Patient 50 379 374

11
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N

Patient 51 470 525
Patient 52 245 287
Patient 53 203 242
Patient 54 194 127
Patient 55 214 176
Patient 56 707 807 4
Patient 57 925 508 ' (
Patient 58 295 194 5 N
Patient 59 371 i ~/
Patient 60 858 S N\A667)
Patient 61 732 NS B4
Patient 62 503 N\ 382
Patient 63 2240|7215
Patient 64 | 28057/ 174 A
patient65 | | ‘1020 OQRAN \
Patient 66 [~ "\, 296 L2387 )
Patierf 6] > 676 | {0623
patierf68)] 833 [ (N \\778
1—Patiént 69 827 \ [~/ 286
“/fatient 70 887 | ss8
"—Patient 71 294 273
Patient 72 768 555
Patient 73 502 490
Patient 74 379 432
Patient 75 283 264
Patient 76 457 263
Patient 77 236 135
Patient 78 887 OORH
Patient 79 912 647
Patient 80 982.5 703
Patient 81 494 402
Patient 82 782 507
Patient 83 435 462

12
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N

Patient 84 241 280
Patient 85 347 376
Patient 86 925 723
Patient 87 799 662
Patient 88 799 482
Patient 89 842 667
Patient 90 611 3sa
Patient 91 575 38075 O
Patient 92 616 {578\ </
Patient 93 779 [ Ne89 )
Patient 94 520 <{NS \N870
Patient 95 265 N\ 630
Patient 96 646.7-.| = 502
patient97 | -408-°/ 496 A
Patient98 | | ‘428 IS0\
Patient 99 |~ 262 300
Patiept 100 > 892 o Y
Palight100-] 857 [ ([ \\ 345
-Patient 102 748 \ ]~/ 792
- Patlent 103 588 | 755
~Patient 104 532 665
Patient 105 <150 OORL
Patient 106 218 215
Patient 107 162 155
Patient 108 239 208
Patient 109 192 185
Patient 110 177 147
Patient 111 209 182
Patient 112 174 QOOCRL

A

A

AY

13
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Figure 2: Scatter Plot using Deming’s weighted regression after Bias correction— CLSI
Guideline EP09-A2-IR Section 4.2

N
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N,
Figure 3: Difference Plot — CLSI Guideline EP09-A2-IR Section 4.2 \ AN
Difference piot
CLS! guideting EP0-A2-F section 4.2
400 - B g
£ o N
301 < = ° ¢a © o
s}
200 o o o
[+]
100 o » 0 ) ° o o 6 Oo a o o
-~ ] < o
gé oL .y 0. e O Oy 2.
&9 0o 8 T 0 d % o |°
§§ -100 o oo ° d o o & a
:E g 200 | o a o
Q‘E aoo [] a
=300 4 a o
[+]
400 -
-500 - o
-600 . : r : :
0 200 400 600 80D 1000 1200
Mean of All (pg/mL)
Adeguate range test
CLS! guidleling EF09-AZ-IR section 4.5 )
r 0.318
r ¢ 0,975 indicates that the error in X is not adequately compensated by the measuring range,
CLSIrecommends use of partitioned biases,
Partitioned differences
‘CLA! guideline ERD9-A2iR section 6.2
' | Mean |
_Pariion; ~ n | difference |  SD
« 379 28 ' -7.718448501 74.84826093
2379 and <616 | 311 8.274774916| 195.1620638
= 616 1 28! -18.1062514 | 208.6543054
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Comparability
e S
| | Allowable
Level ID\ Value | Difference | SE | 95% Cl | difference
1 ] 170.0000000| -7.71844850 | 14.14499426. 141 §742321021.304 | 23.80000000
2.250.0000000 | -7.71844850/ 14.14499436 741574232 to 21.304 12.50000000
| 60.00000000

3]1EOUGODUOGi-181052514;38?461318?4?4104604t061261
Difference is less than allowable bias: 14% upto 200pg/mL then 5%.

/\'v" ( ?/ }\/)
N
5.3 Validation of bias correction: In order to validate the bi %ctwn derived in section 5.2, an
independent set of samples was analyzed on T. n‘gQ 1 as the predicate method. The
objective of this study was to apply the bias correctign ¢n Theranos measurments, and then

compare the mean bias between the two me,ﬂ}od the total allowable bias.

Total allowable bias = Tota T}owable error - Avg Imprecision
= 0/1%
EéQ ) ~\
As seen in figure 10, after co @“the’ mean bias is mﬂ;h 95% confidence interval
around it of [-6.9%, 12%]. \sﬁs within the t ias, this validating the bias
correction. Out of the 30, legdsed for thzs@tﬁd les were out of range on one of
the two methods (bu fate Sistent). Two

a%y { failed runs on the Theranos method
which could not b@ and 1 sample ( a.ku yﬁeaEdly tested at a different value from

the predicate meﬂ/i 7

RS

16
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Figure 10 Validation of bias correction.
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Table 12: Summary o /Coptection-Validation samples
LS NS
SamplelD | CLIA Theranos | Comment
Vall 1000 OORH Consistent
Val2 732 866.32
Val3 283 | 182.21
Val4 435 360.94
Val5 616 INVALID | Was not repeated
Valé 892 84241
Val7 218 OORL Consistent
Val8 192 OORL Consistent
Val9 279 263.4026
. Vall0 470 149.1324 | Outlier (same result after rerun)
Valll 833 QORH Conistent
Val12 887 | 679.6859 ‘
Vall3 887 INVALID | Was not repeated
Vall4 779 765.9457
Valls 192 237.8725
17
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Vall6 379 388.65

Vall7 748 873.28

Val20 707 651.17

Vall8 237 | 267.24 <
Vallo 604 | 787.84 /ﬁx

val21 428 467.12 %
val22 477 482.66 Qﬂ\x/

Val23 474 444.14
Val24 349 414.60 Q’;

Val25 549 517.28

Val26 494 357.1135

\
Val27 347 | 488.9352 /’

Val28 241 221.9306

Val29 203 157.1844

Val30 408 654.0567

(_ \j }h N r\\<\\\\
< ”j‘;“"” (% )

6 DILUTION LINEARITY/
6.1 A pool of high aq c{ 1 samples wa%@: d and serially diluted with pool of low

s to test linearity. The nominal values of

analyte clinical sgmpl ;’generate a total of
each leve Fé"@ by the predicate method (Siemens Immulite).
Q.
6.2 Acc '/1: chitéria: Each dilution level was tested on the Theranos System and compared to
the nOmi oncentrations. For each dilution level, the recovery should be within 100 £ 20%

of their nonfinal value, and when plotted, the R? value should be equal or greater than 0.95.

Overall, all but two levels recovered within 100 £ 20% of their CLIA value. Dilutions 5 and 7
recovered within 100 + 25% of their CLIA value. When Theranos values are plotted against values
determined by the predicate method, the fit equation is y = 1.01x - 49.4 with an R? value of 0.9.

18
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Table 6: Dilution Linearity

RLU Theranos Measured Concentration {pg/mL)
CLiA N
Sample Value Y
ID {pg/mL) Tipl Tip2 Tip3 Tip4 Tip5 Tipé Concl | Conc2 | Conc3 | Concd | Geng \Qoncs Resuit
/1
High 2329 § 1640 | 2977 | 2365 | 2687 | 1048 | 907 | OORH | 741 | 804 { ;5;53\ ORH
: )
Patient 951 3829 | 3182 | 3544 | 3314 | 4127 3543 | OORH | 784 641 'ﬁ};\\(\ﬁuy 805 087
Sample \ )
3582 | 4068 | 3031 | 3508 | 3932 | 4300 | 805 665 9@4{?\%}5\ 673 | 703
\Pk N
4335 | 4416 | 1147 | 4102 | 3884 | a487 | 909 596 |-OORM. [\541 | 647 | s85
Dilution 7oy
1 849 3638 | 3566 | 3016 | 3936 976 3338 | 626 | fepa, ( (7;4,() 498 | OORH | 634 | -5
5063 | 4749 | 4860 | 4916 | 4701 | 4853 | 564 }69\0 losda | 688 | 553 | 636
5515 | 4480 | 5131 | 5067 4648 5233 | 652"{ f\}&e\“/ 441 432 567 501
Dilution 785 “ \2/
2 8 3576 | 3371 | 4491 | 3712 | 3601 [ 4524 N 6 \ 534 499 | 525 | 550 | 482 625
NY
6220 | 5948 | 5342 | 6272 | 5483 401 }29 A 3% 469 | 453 | 481 | oORH
5429 | 6514 | 5238 | 6178 | 7138 f 5€/ 7] 461 468 506 | 555 | 408 | 533
Dilution 7
3 609 a192 | 4543 | 4704 | 4259 | 3634 110:@/ 583 451 | ¢ 5\27 645 | 686 | 691 | gqp
6039 | 7305 | 8028 | 6045 "5{&2\\ ’ ;’251 485 Q}x<\§s\ 566 | 491 | OORH
10680 | 6383 | 7143 5133<\ (‘éag\u} 11529 | 313 /“4%\\\3 ) 554 | 451 | 289
Dilution N~ I
4 512 | 7096 | 3803 | 5184 Aa’sg\\usg 6223 fwag1<\ (\}Q{B 412 | 482 | 392 | 4% | 5o
- i\/ A ) 4 \\
(Dase [ ooy e
3816 | 3208 | soszt J1 3229 | 402§ | oo 4 373 | 321 | 590 | 536
| wze N
14618 | 10855 |17 292 | 12727 | 12636 8 /| 323 268 | 319 | 282 | 268
Dilution 386 ( (1/ 1:{ 7 p———
5 12047 | 12925 3@ 14009 | 13979 | 10559 | 275 265 250 | 223 | 240 | 336 300
{ N
1539&\ Jog1g N39372 | 25808 | 26707 | 29262 | 127 175 169 168 | 240 | 166
2y
< 1,176;1 \9-17\1> 10245 | 10563 | 13324 | 13899 | 237 363 287 266 | 330 | 252
Dilution 3 \s\\ ~
6 81 gods, [\y2718 | 15448 | 8994 | 11041 | 10485 | 354 286 216 | 392 | 308 | 314 | .95
v
12372 | 15213 | 19365 | 21734 | 19345 | 18753 | 270 242 167 152 | 184 | 207
31185 | 69 | 29489 | 24739 | 33887 | 30922 | 126 | OORH [ 125 156 | 123 | 127
Dilution
= 240 16034 | 10131 | 12312 | 18975 | 14311 | 11193 [ 159 258 181 119 164 212 182
18704 | 19997 | 21601 | 19410 | 25962 | 24378 | 124 231 196 | 195 | 243 | 183
43999 | 55075 | 59329 | 50438 | 45450 | 62030 | OORL | OORL | OORL | OORL | OORL | OORL
Syntheti
cSerum | Y50 | 38728 | 40923 | 55802 | 47796 | 46934 | 43291 | OORL | 132 18 | 117 | 175 | 134
34781 | 36737 | 47119 | 36401 | 38841 | 46472 | OORL | 147 131 139 | 197 | 129 | OORL
19
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Table 7: Dilution Linearity Summary

Sample ID Nominal Value [pg/mlL] Theranos Resuit [pg/mL] % Recovery
High Patient Sample 951 987 AN 104%
Dilution 1 849 755 ~ Y. 89%
Dilution 2 785 625 - N> 80%
Dilution 3 609 636 v/ {4 105%
Dilution 4 512 551 N 108%
*Dilution 5 386 B NV 78%
Dilution 6 331 ~282\ Y 88%
*Dilution 7 240 ,\ (G2 76%
Low Patient Sample <150 { \__DORL

*Note: Dilution 5 and 7 each had 1 poor cartridge that brg

of the accepted range.

Figure 4: Dilution Linearity
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7 REFERENCE RANGE
To verify the accuracy of the Theranos System, the reference range was tested and compared to the

results from the predicate method. According to C.F.R. Ch IV, § 493.1253 “Stan%Establishment
and verification of performance specifications” and outlined in CLSI guldellne 6 hiboratories
developing test methods need to verify the measuring interval. Add }venfying the
measuring interval, clinical laboratories can ensure that the cal1\§(zo the measurement

procedure is correctly applicable over the range in which t@g@ faent results and that the
0

measuring interval they are obtaining in their laboratory is ¢ efo the interval defined by the
manufacturer in the product insert. A measuring int C ‘sk/ of all numeric values between the

lower and upper numeric values for which a method'\:\ duce quantitative results suitable for

clinical use. e~

o)

(N
7.1 Calculated concentrations are based ({1: jfmean RLU 6@ es tested.
7.2 Acceptance Criteria: In acgo’r CLSI guideline' €2
7.2.1  95% of at least 20 %&ﬁté/ted must be @eéference interval.
S’

The reference interv, ed for the predicate method is 193-982 pg/mL.
Samples 5 ed tom 20 unique reference donors. These samples were confirmed via
predicate d in section 1.2. 1 out of 20 patients had vitamin B12 levels outside of the

reference range. erefore 19 patient samples were tested using Theranos assay, one of which was
outside of the reference range.

Overall, 95 % of the patients tested fell within the reference range, and is acceptable for verification
of the reference range.

Table 8: Summary of normal patient samples for Reference Range

Reported Value
Sample ID Theranos Mean mL
p [g/mL] os Mean [pg/mL]
Patient 1 576 501
Patient 2 416 493

21
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Patient 3 708 620
Patient 4 516 374 ‘
Patient 6 604 820 <\
Patient 7 342 470 PG
Patient 8 423 380 oS
Patient 9 480 343 [ \‘\f/
Patient 10 477 380 /Q< Q ;
Patient 11 474 418 //"\_\\)
Patient 12 240 182 \}\Ojj
Patient 13 582 489 i’\\j\\“
Patient 14 517 30 . A 4
Patient 15 269 405 SN\ S\f’
Patient 16 349 651 NS
Patient 17 852 6284~
Patient 18 549 P i N
Patient 19 512 (7(%33) \ \\
4 N Q% N
8 BLOOD COLLECTIO&I\) BCD)
{

unique patients each venous tubes of blood and 2 fingerstick samples. EDTA plasma was
collected fro gerstick blood collection and was tested on Edison readers.

To compare EDTA pla;ip’ai ted from Theranc IﬁQd collection device and venipuncture, 19

icRéamples correlated with results of venous samples. The slope is 0.92, the R? of
correlation is 0.%~ The intercept of the fit line was forced to 0 to compensate for the narrow sample
concentration range.

Table 9: Venous v. Fingerstick results

Sample Venous Fingerstick
Patient 1 hot run not run
Patient 2 963 9195
Patient 3 456 426
Patient 4 568 572
Patient 5 588 525
Patient 6 608 579
Patient 7 424 363

22
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Patient 8 567 515
Patient 9 438 424
Patient 10 509 452
Patient 11 546 575
Patient 12 287 231
Patient 13 712 601
Patient 14 579 346
Patient 15 641 495 R
Patient 16 603 587 o
Patient 17 599 696 é\%\
Patient 18 338 411 ‘ g
Patient 19 498 382 QNS N
Patient 20 261 302 \\
Patient 21 403 183 [2~
Patient 22 323 452 ey
Patient 23 683 T 3N
j %\)
Patient 24 447 704
Patient 25 809 1505 %
Patient 26 not run not run /’" \\QS
Patient 27 365 322 \() )
Patient 28 378 278 ~”
Patient 29 176 234
Patient 30 not run not run
NN
NS

Figure 5: Comparison of fingerstick and venous blood samples
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9 ANALYTICAL SENSITIVITY

9.1 Verification of Limit of Blank

N

9.1.1 21 replicates of blank were measured and calculated from calibration cx}v{e

9.1.2 Zero out of 21 replicates had quantifiable results.

9.2 Verification of Limit of Quantification

9.2.1

9.2.2 21 out of 24 replicates had quantifiable resu

9.3 Replicates of Y2 LLOQ

9.3.1

Table 10: Verification beg&\

The LLOQ sample was diluted 1
were tested.

9.3.2 2 out of 21 replicates ha;l’gh;%f}%e results.

24 replicates of sample at LL.OQ level were mea
curve.

/pQQ
\

\g\nud/j:alaﬂated from calibration

D
NS

P

{f@}\i@i and 21

\\2/

\\Q

e é\tes of the 1/2xLLOQ sample

QRS

I r}éﬂ > Measured Concentration (pg/mL)

SaT;ple Tipl ;\}g\‘p\\Z(C‘:\;‘;S Tip4 TipS Tip6 toncl concz conc3 concd concs concé result
Blank 66\06},.\ 97! \}?68126 69283 71195 30040 OORL QORL 103.30 OORL 120,20 | 163.71 OORL
Blank 288‘;3 \\ﬂﬁ\é\ﬁ? 36236 19855 24519 26518 QORL OORL OORL 113.87 QORL CORL QORL
Blank 38582 1;;69 42310 39411 36716 45303 OO0ORL OORL QORL QORL OORL OORL OORL
Blank 44634 34491 40256 29045 32756 34409 QORL OORL OORL OO0RL QOORL CORL QORL
Blank 79786 58691 69954 67238 60275 71080 OORL OORL OORL OORL QODRL QORL OORL
Blank 74919 63019 32350 65226 73311 72570 OORL OORL 113.84 QORL OORL OORL OORL
Blank 25815 32938 23989 34699 29673 33900 QORL QORL 108.34 OORL OORL CORL QORL
Blank 43638 40003 41646 39822 44884 43730 OORL OORL OORL QORL QORL QO0RL OORL
Blank 22706 37099 27636 43058 35467 34887 111.48 OORL OORL OO0RL OO0RL OO0RL OORL
Blank 48934 47330 50648 | 52720 48453 37374 OORL OORL OORL QOORL OODRL QORL OORL
Blank 42379 48617 51483 42116 49537 51734 OORL OORL QORL OORL OORL CORL OORL
Blank 50133 50298 51513 39074 35335 51500 97.87 OORL OORL OORL 92.24 QORL QORL
Blank 60246 47272 40150 | 43344 50702 58827 OORL OORL 92,55 QORL QORL OORL OORL
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Blank 26973 51454 32035 39075 41992 43522 OORL OORL QORL OORL OORL OORL QORL
Blank 23807 43635 38774 44089 33351 30802 OORL OORL OORL OO0RL OORL OORL QORL
Blank 62602 | 64756 | 68704 | 67833 | 64711 | 58723 OORL OORL CORL OO0RL é“RX\ OORL OORL
Blank 44913 | 31099 | 69181 | 75482 | 29647 | 48522 | 108.08 | OORL OORL OORL ,,.11.3.35\ “QORL OORL
Blank 64772 67983 51877 85814 57739 53721 OORL CORL CORL OORL | dﬂﬁL ~1 OORL OORL
Blank 64922 38664 63995 76285 47163 59943 OORL OORL OORL ,ng;l{\ {aon OORL QORL
Blank 56109 83925 34635 13323 69272 58783 OORL OORL 105. 65*( /53‘74‘.3\;\"‘)00RL QORL OORL
Blank 15120 48290 20812 59845 57607 56642 | 241.48 OORL ;70“941_\ EQ}( OORL OORL OCRL
A
Table 11: Verification of LLOQ /4 o~ ’
RLU \\_ \._ \\'{) Measured Concentration {pg/mL}

Sample ID Tipl Tip2 Tip3 Tip4 Tip5 Tip6 %oncl conc2 | cone3 | concd | concS | concé | result
LLOQ 29458 28929 27768 34015 2138%/5’212_91 OORL | OORL | OORL | OORL | OORL { OORL | OORL
LLOQ 15324 18223 13086 16240 /Iﬁﬁb\ - "{1&03 167 OORj."\ 168 140 115 215 161
LLOQ 24447 24241 22612 40058 .. {\zgﬂz\x‘z } 31893 00[{1‘:\\@:}; \\192 131 243 159 136
LLoQ 34978 40143 29610 3@78{40\\\&3 0 33555 1pa>\&9.m b \1‘25 107 | ooRL | 118 | 115
Loq 17216 20734 26162 ,;19*3@ >\‘2/2304 18623 (1;8\\\\;\9%3 q"’iaz 164 | 158 { 208 | 179

-~ Log 21162 18538 189,{]@,(4 v ﬁbﬁf 29389 { 3994, \\\2& 121 136 143 | OORL | OCRL | 130
LLOQ 28956 24614 ,30&;3 ‘ 653 23849 l‘Q?;l \J (}0!‘\:;. 201 164 159 253 188 193
LLOQ 37939 31332 {2 33809 28046 3;1\34—"/ 97 106 132 116 155 111 120
LLOQ 38049 /\3@;2\: \Z{;E{B 33825 41737 26836 124 OORL 133 104 OORL 136 124
LLOQ 1896/:/ t.\‘3.54%7\\>' 19186 17332 17653 18961 133 165 134 187 139 123 132
LLoQ ﬁﬁtg\i\\ \ZSEJ 27043 22855 18920 27255 139 140 136 168 216 141 139
LLOG 20233 ) \,20553 16599 16814 16398 22146 196 195 188 190 212 173 192
LLoQ 10476 12460 12415 10386 15660 14066 245 162 179 212 123 169 182
LLoQ 26676 16084 9610 22091 17581 11466 | OORL [ 265 297 182 291 283 284
LLOQ 17851 20254 11684 20742 11965 13113 140 OORL 204 157 215 180 179
LLOQ 27672 24327 26671 22280 26589 27953 | OORL | OORL | OORL { OORL | OORL | OORL | OORL
LLOG 6647 21650 26728 18963 25276 20681 448 177 137 199 171 177 172
Llog 33759 29202 48706 31218 35886 39327 | QORL | 177 128 152 206 142 161
LLog 34569 42946 31483 35802 25818 34143 134 §{ OORL | 114 99 139 | OORL | 121
LLoG 24726 19949 22826 20430 23714 24495 | OORL { OORL | 114 160 | OORL | OORL | OORL
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Table 12: % LLOQ Replicates

’ RLU | Measured Concentration (pg/mL}
Sample {\
ID Tipl Tip2 Tip3 Tip4 TipS Tip6 concl conc2 conc3 concd concs concé result
2 Nk
woa | 23238 | 27163 | 33947 | 32761 | 32386 | 32064 | 10452 | OORL | OORL | OORL -‘p@a‘i\\ﬁ)m QORL
1/2 VO
woa | soco0s | 49932 | 30624 | 52345 | 43240 | 42549 | em10 | oorL | 11636 | ogRL h 6o OORL | OORL
1/2 (;Kh\}
LL0Q | 43231 | 20176 | 36972 | 37012 | 38845 | 39140 | OORL | 120.13 97.90/(}04.43 97.66 | 103.67 | 10081
12 ~ Bﬂ
woa | 44205 | s1450 | a03ss | 51053 | sos3g | s1360 | 0ORL | OORL | GORLINOBRL | OORL | OORL | OORL
1/2 NA L VAT
woq | 47959 | 33879 | 33842 | 37682 | 34209 | 43866 | 101.95 ochL P iez184 0427 | 9712 | OORL | 100.12
1/2 '\/\.\ A
woa | 32400 | 30794 | 32133 | 33416 | 31123 | 31540 | OQRL ,&%\eém OORL | OORL | OORL | OORL
1/2 %V XIJ
woa | 32873 | 28977 | 33745 | 20105 | 24134 | 27502 | OORL \QO OCRL | OORL | OORL | OORL | OORL
1/2 ¥
woa | 40372 | 36918 | 37587 | 41322 | 37226 424?927113.3:\' OORL | 9806 | OORL | OORL | OORL | OORL
172 2
woa | 39476 | 65733 | 59941 | 15886 | 66793 ,aaa‘ie««;fbam OORL | OORL | 233.80 | OORL | 104.65 | OORL
1/2 ((ﬁ T ,f\k\
oo | 40856 | 32273 | 35181 | 9974 | 32335 343\69,! oorL | oogiN<od 219.93 | OORL | OORL | OORL
12 A RS \\\b\
woq | 33953 | 32650 | 20638 | 32281 |<g7de \,27898 OORL | QORD ) OQRL) |/ OORL | OORL | OORL | OORL
1/2 ~ e >\/ ~1
woq | 31793 | 32650 | 28074 ;zéf/ Az%? 32569 pﬁrﬁ""-{n&m\ OORL | OORL | OORL | OORL | OORL
172 A3 J/’ { SR\ )}\f’
woa | 78725 | 101176 | ssony P odesi™7aaz6 | 1902 | \oowt ORL | OORL | OORL | OORL | QORL | OORL
/2 ( \3) N Z
woa | 35566 | 27612 | 272884470 | 32108 | 28609 | ooRi”] oore | oorL | oomL | oort | oom. | oom
12 <a\( S
1oq | 26864 |-30812 (“a2347 | 27399 | 27764 | 32508 | OORL | OORL | OORL | OORL | QORL | OORL | OORL
00 | s S\ s
noa | 435094 39680 43557 | 46381 | 40242 | 45049 | 111.09 | OORL | OORL | OORL | OORL | OORL | OORL
1/2
woq | 47950 | aew2l | 34320 | 41612 | 46336 | 42465 | 10197 | OORL | 105.91 | OORL | OORL | OORL | OORL
1/2
LoQ | 11399 | 36448 | 36051 | 39538 | 40874 | 41093 | 284.85 | CORL | 10161 | OORL | OORL | OORL | OORL
172 :
1oq | 60149 | 36011 | 38844 | 61295 | 54148 | 59941 | OORL | OORL | 9533 | OORL | OORL | OORL | OORL
172
woq | 41058 | 29817 | 35960 | 42158 | 44737 | 39784 | 11667 | OORL | 101.83 | OORL | OORL | OORL | OORL
27
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Table 13: Analytical Sensitivity Summary

Statistic Percentage

% of blanks that are OORL _ e 100
% of LLOQ that are calculable ,mk\ 88
% of 1/2 LLOQ that are OORL RN 90

>
{
10 ANTICOAGULANT COMPARISON ‘8/

3.8

To test the effect of anticoagulants, 19 unique patients donated a tp@ amples, one EDTA, one
Li Heparin, and one Serum. The matched samples were te§te Uicate on Theranos systems
and the results were compared across three matrices. The significant difference between
serum, EDTA and heparin plasma. EDTA plasma, Li i a and serum are suitable for the
Theranos vitamin B12 assay. When plotted against é{?tﬁ e fit line was forced to an intercept
of 0 to compensate for the narrow sample concentrationzange.

Table 14;: EDTA Plasma TN ?/ A
cua RLU -\l\ t\) ) (\‘A\%\I\h@asured Concentration {pg/mL)

Sampie 1D conc. 7

. ) . A N . N . - . )
pe/mL Tipl Tip2 Tip3 Tp:pq\ \ ip5 Tipb T/lp;L \\hpz “*fj\lrlpB Tip4 Tip5 Tip6 Mean

-
: 1o ] 3
Patient 1 576 7072 | 6148 | 5869 | 7602 | 6011 | 6549 ’[3@\ \}{3 431 382 448 473 | s01
. ~ M
Patient 2 416 6064 | 5664 | 6338 | 5604 | 4753 | 4944 ‘;:‘nq4} 444 358 365 463 446 493

- ]
Patient 3 708 3907 | 6589 | 5053 | so06s ! 4934 | 6616 | /619 | 370 | 493 | S50 | 524 | 475 | 620

Patient 4 516 8045 | 9694 | 9196 | 9364 | 11066 | 8384 | 359 | 307 297 317 286 399 374

Patient 5 604 ,\< 4455 | 2539 | 3020 | 35852 2819 | 3046 | 528 | 758 731 547 647 689 820

\ =
Patient 6 /34 | 7480 | 6660 | 6806 6458 8036 7984 433 451 363 358 417 358 470

N ~
Patient 7 \6;\ 7856 | 10123 | 6275 | 9888 | 6431 | 4927 | 320 | 258 362 222 382 447 380

Patient 8 480 9541 | 8354 | 11048 | 10300 | 10781 | 10380 | 320 | 330 257 291 292 341 343

Patient 9 477 9214 | 8845 | 10621 | 11741 | 9856 9494 349 376 286 308 331 342 380

Patient 10 474 9665 | 7822 | 7635 | 7108 8636 | 7763 | 308 | 408 338 336 403 365 418

Patient 11 240 11499 | 14658 | 12335 | 13483 | 12190 | 14974 | 224 | OORL | 180 167 218 159 182

Patlent 12 582 5810 | 5201 | 4755 | 4947 | 6956 | 6832 | 420 | am 472 407 362 334 489

Patient 13 517 9708 | 7397 | 8005 | 6181 7556 | 9188 | 316 | 350 332 459 378 374 430

Patient 14 269 8412 | 6347 | 9012 | o060 | 9528 | 11363 | 371 | 465 307 290 385 284 405

Patient 15 349 3843 | 4221 | 4627 | 3922 | s208 | 3233 | 598 | 540 485 500 391 653 551

Patient 16 852 4249 | 4335 | 4543 | 4265 | 3954 | 4243 | 549 [ 530 493 464 518 511 628

Patient 17 549 8181 | 6786 | 8163 | 5787 7299 | 10504 | 355 | 365 326 488 388 338 a11

Patient18 | 595 6154 | 6912 | 8969 | 6924 | 2482 | 7410 | 562 | 440 308 241 | OOrRH | 378 | 483
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|"3'“‘*"t 19| 608 | 7631 | 9685 | 8379 | 8184 1 7494 l 8378 | 403 | 352 | 343 ‘ 428 | 395 | 382 ’ 452 |

—"j\\_
Table 15: Li Heparin Plasma /\\
CLIA 4 N
Sample 1D conc. RLU Measured Con@igrﬁi@ﬁg/ mL)

pe/mi Tipl Tip2 Tip3 Tip4 TipS Tip6 Tip1l Tip2 h Tip5 Tip6 Mean

Tipd A
: ) |
Patient 1 576 4393 | 3124 | 1038 | 3671 | 3790 | 3229 534 656 f“oﬁ( \\'34) 532 653 657
N7
36’8'""%3}0, 20 438 358 422
Patient 3 N (2/ o
atien 708 5794 | 5913 | 5661 | 6287 | 5911 | 6315 502 [, 60 < Ja72 546 467 494 609
[+
Patient 4 516 6449 | 6320 | 5300 | 6531 | 6016 | 5681 }333/\ 419 319 399 394 | 475

N

Patient 5 604 6003 | 3920 | 3606 | 2412 | 4546 | 107 "‘!(0& 565 615 788 475 | OORH | 710
oM
Patient 6 342 10504 | 12234 | 9945 | 7654 | 9304 | 10261 [\ 976> | 312 291 320 389 303 336
Patient 7 423 9115 | 7188 | 7772 | 7492 | 10130 | 10620 »2152 436 363 464 326 310 440

Patient 8 480 9904 | 9290 | 9040 | 10059 | 2247 | 10426 { 331 36

Patient 2 416 1899 | 9289 | 6877 | 9011 | 7290 | 7999 | OORH

~

323 354 OORH 315 387

3
Patient 9 477 8228 | 6949 | 6298 | 7220 | ss71 | 7239 | 382 43(\ 381 | 332 | 405 | 384 | 458
Patient 10 474 5149 | 9335 | 5045 | 5441 | 7920 | 6047 491<\ \f‘s\ﬁ;\ 494 516 365 507 616
Patient 11 240 18285 | 15671 | 13974 | 8350 | 12384 | 16598 \\o L; }\156 257 213 142 122

188~
Patient12 |  sg7 9261 | 3931 | 10448 | 7201 | 5912 | 9571 fizi\ ,’;55:; 268 396 454 362 451
Patlent 13 517 3943 | 52254 }4\2,{2"’* f‘%ﬁso 4793 ( adga \5}}’ 459 499 372 460 443 568
Patient 14 269 8703 | 10067 | 8400 | 6915 | 8738 | 10756 / ﬁss 350 320 342 401 294 396

. i \’!
Patient 15 349 |, 1757, % 8390 | 8089 8203 | 8529 | OORH 339 319 361 356 394 410
- < \ \-—./f
Patient 16 is/;/\‘\séq‘s'\ >a\734 4352 | 4784 | 6201 | 4960 632 562 508 455 477 527 650
Patient 17 f‘is;;g {:\ }ﬂé 7301 | 7470 | 8154 | 9080 | 10296 | 412 352 351 358 330 343 401

Patient 18 | ¢4, 52 | 7572 | 7116 | 8440 | 8620 | 7715 | 357 |. 420 300 | 416 | 361 411 | a64

Patient19 |  gog 8727 | 10700 | 8537 | 11307 | 9140 | 10486 | 340 203 315 268 | 329 | 338 | 355

Table 16: Serum
CLIA RLU Measured Concentration {pg/ml)
Sampie ID conc,

pg/mL Tipl Tip2 Tip3 Tip4 Tip5 Tip6 Tipl | Tip2 Tip3 Tip 4 Tip5 Tip6 Mean

Patient 1 576 5948 | 5049 | 2856 | 5799 | 3696 6508 | 589 | 541 1028 387 675 412 759

Patient 2 416 4649 | 5993 | 6288 | 5906 | 10944 | 6361 | 610 | 497 431 579 310 491 594

Patient 3 708 5132 | 3848 | 4894 | 3600 | 5549 | 7461 | 495 | 500 508 754 477 435 589

Patient 4 516 10105 | 16193 | 13041 | 8810 | 10368 | 17070 | 291 | 264 253 295 370 224 311

Patient 5 604 4116 | 3010 | 3185 | 3752 | 4821 | 3312 | 564 | 673 694 520 459 638 739

Patient 6 342 14396 | 12236 | 11534 | 10004 | 12355 | 15640 | 251 | 295 269 356 287 224 308
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Patient 7 423 12403 | 13808 | 7203 | 9425 | 12351 | 11845 | 270 | 256 358 315 264 308 | 129

QOR

Patient8 | 480 | 24182 | 19805 | 6194 | 24370 | 14799 | 34066 | L | 232 | 386 | 173 .| 315 | 153 | 269

Patient 9 477 6184 | 7200 | 5670 | 6600 | 4312 6730 | 397 | 370 399 316 @91 339 454

Patient 10 474 6665 | 4907 | 5599 | 8990 | 4787 | 7857 | 447 | 576 a77 392 N % 405 578

) { 17 »2
Patient 11 240 17620 | 25942 | 18260 | 18249 | 18957 | 22926 | 214 142 190 _-| { 16 163 182

Patient12 | 5y | 10630 | 11112 | 12539 | 10005 | 2677 | 22537 | 272 | 330 ,36“ {\\2\1}/ OORH | 191 | 201

Patient 13 g \V
517 7317 7867 9526 4603 8534 11178 | 416 409 < 311 732 363 297 418

Patient 14 269 9368 | 7161 | 13495 | 4662 | 12347 | 13717 | 345 ﬂf?: 3‘9\3 723 287 250 352

) TV
Patient 15 349 9102 | 5946 | 5121 | 6943 | 7467 | 6410 | 330 7[> %90% /487 414 381 486 495

Patient 16 852 7315 | 5513 | 6299 | 5495 | 6394 4009 ,«m&’\\s’fp 381 403 469 670 532

. N
Patient17 | 549 4304 | 4403 | ags2 | 3940 | 4103 | Aey<| G b s25 463 | 498 | s00 506 | 621

) ~
Patlent18 | 59, 8713 | 6155 | 6101 | 7700 | 6319 \ﬁsg\\\seﬁ 488 | a42 | 452 | 445 | 438 | 536

N Y
Patient 19 608 6546 | 4558 | 5854 | 6386 5939”‘ 7194 “ 414 } 450 432 446 452 447 542

”?/

Table 17: Summary of EDTA v. Li H,eg ri j Serum N\

\\h--/ N ~ )
Qo N {)I’heranos
Sample ID Report g/mL] O
o hha
0, /1 ~O\\Lishep serum EDTA
Patient 1 ,,.i\\ ‘\‘\"556 ) /) 657 759 501
Patient 2 (/Y e 422 594 493
, .
Patient 3 \\ g 708 609 589 620
Patient 4 N 516 475 311 374
Patient 5 604 710 739 820
Patient 6 342 336 308 A70
Patient 7 423 440 329 380
Patient 8 480 387 269 343
Patient 9 477 458 454 380
Patient 10 474 616 578 418
Patient 11 240 122 181 182
Patient 12 582 451 291 489
Patient 13 517 568 218 330
Patient 14 269 396 352 405
Patient 15 349 410 495 651
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Patient 16 852 650 532 628
Patient 17 549 401 621 411
Patient 18 . s12 464 53’6\ ‘\ 483
Patient 19 608 355 452
Patient 1 576 657 {/}ﬁg) r>v 501
IHP1 300 oo
IHP2 270 < (\> 423 303
IHP3 397 e (}( :I)/;‘\/ 185 160
IHP4 573 {7\
IHPS 306 NN D 276 216
IHP6 632 { S\ 611 510
IHP7 759 NN 865
IHP8 526 AN 597 409
IHPY 886 ~=) \ 730 1165
IHP10 240 ()} AN\ 301 27
IHP11 o N RN 745 521
IHP12 /A > e (_\\‘}v e 479 445
IHP13 :(')“”Zfzs};;) ( [~ N0 651 392
IHP14 N 584 NS ) 329 368
IHP15 (V7)) s 226 336
IHP16 N 422 517 327
IHP17 v 819 621 615
IHP18 363 308
IHP19 971 1489 1176
IHP20 642 555 663
31
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Figure 6: EDTA Plasma Vs Serum. The 95% confidence interval on the slope is [1.005, 1.040].

The grey lines are unity and 30% error on either side of unity.
N,

1000

a
. #y=1.023%| Pearson's r =0.791

200
|

&
v

VB12, Theranos, Venous EDTA plasma, (pg/ml)
500
1

I
200 500 1000
/\< VB12, Theranos, Venous Serum, {pg/ml)
¢

Figure 7: EDTA Plasma Vs Li-Hep
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Anticoagulent comparison- EDTA

plasma Vs. Li-Hep /%
800.00 _ ‘/@
y = 0.9526x \
N

70000 | R*=0.0102
bl
600.00
500.00

400.00

300.00

200,00

Li-Hep vitamin B12 levels

100.00

0.00 - S S
0.00 100.00 200.00 300.00 400.00 50000 60000 700.00 800.00

EDTA plasma levels
Q? ij St

N
11 INTElJ,VE}%E{
Meatrix intm

was evaluated by preparing hemolyzed, icteric and lipemic mairices and spiking
three concentration levels of the analyte into each prepared matrix respectively.

The spiked serum samples were measured in triplicate on the Theranos System as well as on the
predicate system and % recovery was calculated.

Vitamin B12-spiked icteric samples containing 10 mg/dL. of bilirubin and vitamin B12-spiked
hemolyzed samples containing 50 mg/dl. of hemoglobin showed acceptable recoveries when
compared with the predicate method, which indicates a lack of interference. Higher levels of
bilirubin (20 mg/dL) and hemoglobin (100 mg/dL) showed interference. The Theranos assay shows
interference when used to evaluate vitamin B12-spiked lipemic samples with triglyceride
concentrations of 250 mg/dL, 1000 mg/dL, and 4000 mg/dL. Experiments are ongoing to determine
the highest concentration of triglycerides which does not interfere with the assay.
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Hence, results of the Theranos assay from grossly lipemic samples, as well as samples containing
hemoglobin above 50 mg/dL and bilirubin above 10 mg/dL, should be interpreted with caution.

Table 18: Results of Hemolyzed samples using 50 mg/dL. Hemoglobin

~

AN

Spiked All Tips Concentratls 0}30 ,’\\\/
iz T T . (5 %
[pg/mt] Tipl Tip2 Tip3 Tip4 Tip5 Tipb Concl Conc 2 Conc 3 CongdN 0 Conc 6 Mean Recovary
696 4132 | 4338 | 4741 | 4232 | 3959 | 4412 562 530 474 /(\ \ \5\’1{ 493 '
696 | 4059 | 4112 | 4423 | 3811 | 3879 | 4900 [ 599 479 560,71 %15\, 645 593 636 99%
696 | 3001 | 3304 | 3411 | 3469 | 4389 | 3220 | 978 790 ’\,.-s;é d /’f}m 600 977
423 5632 | 5856 | 4966 | 4907 | 5201 | 4746 431 434 ‘:v\d‘i\x,\\‘“’ 410 438 462
423 4065 | 3643 | 4173 | 3442 | 3521 | 2687 | 598 526r\ &’/ 786 708 985 707 167%
423 5871 | 6378 | 6229 | 5902 | 7306 | 5813 496 \ \njs\\“ :‘435 579 402 534
220 9712 | 8985 | 11579 | 12372 | 11243 | 11320 | 263 _gb\’ 193 181 241 210
220 | 13453 | 13425 | 14002 | 12394 | 18348 | 14680 ( agﬁ”\ 260 214 248 193 258 257 117%
220 | 16924 | 15062 | 16649 | 16743 | 17971 | 14868 [ 32‘1 249 204 ('\ 223 224 248
<150 | 28873 | 30091 | 32552 | 34828 35571 Ma(uimw ORL | OORL /\@ﬁ\“ tor. | oo | ooRL
<150 | 74350 | 68773 | 48724 | 51762 szaﬁh( \5\707 OORL | OORL ‘}Bo\ﬁh “‘*p?),RL ooRL | oomL | OORL -
<150 | 55114 | 53383 | 61787 6416:!,/:59\8&\5\ >3 | oomL oqﬁl{ \\B‘aﬁ) “6or. | oom | 1m
A0 N
Table 19: Results of Hg:m&\lyée\d samples using IQO dL Hemoglobin
Spiked (A% Concentration
VB12 S/ %
[pg/mL] | Tipl /‘&;@ N T ip T|p4 Tip5 Tip6 Concl § Conc2 | Conc3 [ Conc4 [ Conc5 | Conch Mean | Recovery
72 253,9’/ @25(3\\ 9 2876 | 2935 | 3092 244 638 857 665 529 680
N ~
721 | 3779 \14}3\ 3354 | 3426 | 3575 | 4814 | 756 753 829 976 757 641 908 126%
721 2586 3?}3/ 2085 | 3147 | 3100 | 3436 944 553 858 855 809 787
476 4601 | 4834 | 4552 | 4693 | 4990 | 4238 540 435 544 590 519 657
476 4258 | 2066 | 301S | 2964 | 3135 | 2868 548 679 732 646 601 728 720 151%
476 | 4977 | 5833 | 5340 | 6155 | 1765 | 6063 | 573 507 498 557 QORH 513
241 | 13100 | 13947 | 14021 | 13886 | 11649 | 13646 | 268 266 233 264 298 251
241 | 14223 | 11643 | 13281 { 12518 | 11962 | 13442 | 247 280 223 246 270 278 309 128%
241 9116 | 10493 | 11245 | 10846 | 10380 | 3042 352 331 274 331 321 OORH
<150 | 44428 | 42114 | 34852 | 45389 | 37689 | 36520 | OORL | OORL | OORL | OORL | OORL | OORL
<150 | 50124 | 49569 | 49036 | 58894 | 63008 | 57257 98 OORL | OORL | OORL | OORL | ooRi | OORL
<150 | 32508 | 32456 | 35736 | 44297 | 30891 | 39859 | OORL | OORL | OORL | OORL | OORL | QORL
Table 20: Results of icteric samples using 10 mg/dL bilirubin
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Spiked All Tips Concentration
vB12 %
{pg/mi] | Tipl Tip2 Tip3 Tipd Tip5 Tipb Concl | Conc2 | Conc3 [ Conc4 [ Conc5 | Concé Mean Recovery
614 1133 | 3554 | 4530 | 3037 | 3765 | 4005 | OORH 603 495 632 534 ] 538
614 6576 | 6093 | 5935 | 7099 | 6321 | 7637 412 385 427 406 435N h 596 97%
; e
614 6250 | 5692 | 4939 | 5180 | 6256 | €595 471 516 535 655 £41§,/ /] 4
432 6003 | 5280 | 5527 | 5201 | 5122 | 6365 408 466 409 389~ r\m\d’ 356
432 7787 | 7464 | 8146 | 7923 | 7652 | 10246 | 367 348 327 /‘:( é\\ \3\3{ 344 427 99%
432 110191 | 9689 | 10188 | 9310 | 11706 | 9513 324 352 295" Qa\\; Vzgv 342
239 | 19437 | 18545 | 16918 | 17891 | 20682 | 20360 | 198 207 ,’\zzqé Y /f'ﬂm 202 179
239 | 12033 | 14302 | 12422 | 10556 | 12282 | 14526 | 199 OORL._.'v\lgﬂ/\ “’/209 215 164 168 70%
239 | 25099 | 34237 | 24614 | 23439 | 25830 | 23524 | 169 | QG'&[(‘* \13 142 139 162
<150 | 6p0s6 | 57140 | 57376 | 57447 | 67154 | 57951 oonL\\\)Q\m\\‘;\éloRL OORL | OORL | OORL
<150 | go4s4 | 62121 | 65163 | 64306 | 55304 | 54015 | OORL \ooht OORL | OORL | OORL | oomL | OORL
<150 | 39190 | 41803 | 42966 | 51330 | 42762 | 39460 fx‘dgﬁ‘/\ DORL | OORL oom. QORL | OORL
\(
Table 21: Results of Icteric samples\,ﬁﬁhgg\ﬂ»ing/dL Blllruﬁ\\Q\
Spiked All Tips ,«‘f‘:\\\\> <i,&:oncentration
[;3::121} Tipl Tip2 Tip3 T)p‘@(/ ) /TIFB /Tipﬁ Conq“f’ :a:}rq\& \\Edgc 3 Conc4 [ Conc5 | Concé Mean Rac:ierv
713 6578 | 5816 | 5840 (536‘5 \se/ 4939 37&53 L 45;.6) '/33?.71 382.48 | 40672 | 446.24
713 704 329 386/ 2\65\) 525 | 233 ooaﬁx\mﬁ; OORH | OORH | OCRH | OORH 319 45%
713 1 23788 | 24013 /’lséa; \ ;4j295 15378 | 32295 | 17550 | 166.84 | 217.15 | 137.86 | 222.82 | 99.70
455 8105 /Q\s\ Q&e@} 8778 | 8170 | 5920 | 31145 | 406.88 | 263.39 | 246.35 | 32261 | 379.82
459 | 9768 A '.r‘ozs 198 | 9561 | 6892 | 12173 | 333.68 | 44330 | 43652 | 370.97 | 41841 | 27623 | 410 89%
459 7003 \9\50> 3873 | 7204 | 10345 | 13994 | 430.30 | 353.84 | 327.78 | 481.00 [ 32129 | 245.46
284 | 16803 | 7603 | 17019 [ 16838 | 15912 | 13101 | 151,35 | 353.48 { 12271 | 134.70 | 113.50 | 181.68
284 | 73084 | 28167 | 28786 | 17350 | 22192 | 27718 | 17451 | 12831 | 12235 | 184.65 | 16234 | 12071 | 122 43%
284 {10059 | 50211 | 86543 | 80540 | 71438 | 46952 | 327.26 | OORL | OORL | OORL | OORL | OORL
<150 | 45121 | 45282 | 40947 | 41306 | 40350 | 41148 | OORL | OORL | OORL | OORL | OORL | OORL
<150 1 71521 | 58722 | 77883 | 41941 | 46922 | 68765 | OORL | OORL | OQORL | OORL | OORL | OORL | OORL
<130 | 30663 | 50204 | 61966 | 55203 | 65028 | 51802 | OORL | OORL | DORL | OORL | OOQRL | QORL

Table 22: Results of Lipemic samples using 250 mg/dL Triglycerides
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Spiked All Tips Concentration
VB12 %
[pg/fmL] | Tipl Tip2 Tip3 Tip4 Tip5 Tip6 Concl | Conc2 | Conc3 | Conc4 | ConcS | Conch Mean Recovery
698 3793 | 3472 | 3748 | 3820 | 3371 | 3s70 636 538 662 713 740 <\762
698 | 3023 | 4026 | 3600 | 3994 | 3886 | 3532 | 617 485 691 684 644" ™ \1\26‘9, 837 120%
{
698 3952 | 3419 | 3414 | 3520 9 3901 720 767 809 950 Nm%f

/
408 1237 620 506 710 612 557 QORH QORH QORH OORH™ f“'-OBih‘l*’ OORH

408 4226 | 4962 | 4494 | 4491 | 4191 | 4759 579 429 551 /@\\M 606 738 181%

408 3570 | 3969 | 3935 | 4585 | 4405 | 4268 808 678 678/ “:Qqsx vsss 723

219 2163 | 8306 | B264 | 7409 | 7204 | 8724 964 326 '\/zzk {’4’5,};;/ 354 268

219 | 12064 | 12169 | 12704 | 12141 | 12630 | 11272 | 275 274 '\/\Zg‘]:‘:" “‘/;52 259 320 306 140%
219 | 14681 | 14056 | 14432 | 13451 | 14290 | 14765 | 247 A z@ﬁ N \z\zz’ 272 262 235

<150 | 32106 | 31158 | 38398 | 36119 | 26151 | 40631 OORL\ \bo\m\\ \f):)RL OORL | OORL | OORL

<150 | 5730 | 13238 | 11084 | 9435 } 10537 | 9061 456 \16> 256 315 297 377 OORL
<150 | 49211 | 56794 | 50329 | 49034 | 9 48257 C dé%}\} OORL | OORL | OORL | INvALD | OORL

. JEa
@&
Af’”“ 2/ %%\

12 CROSS REACTIVITY P > % \)
Vitamin B12 assay was tes react1v1ty r(:ignd‘e >vels of dicyanocobinamide due to its
structural similarity to 2 Dicyanocobinami as spiked into synthetic serum substitute
(with no V1tam1n B12 ty at 1.25 pg/mL and 50 pg/mL and evaluated using the Theranos
assay.

S

Despite the fact\qross reactivity with Dicyanocobinamide was observed at 50 ug/ml. (Level reported
by the SIEMENS Immulitc 2000 VB12 tcst), no such cross reactivity was observed at 1.25 ug/mL.
A level of 1.25 ug/mL of Dicyanocobinamide is over 1000 times higher than the physiological
levels of cobinamides that occur in the human body.

Table 23: Cross-reactivity study

. ) . Signal, RLU
[dicyanocobinamide] pg/mL
Mean RLU CV % Mean Conc pg/mL
125 47190 30% OORL
50 3949 23% 808
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13 ANALYTE STABILITY
The stability of analyte was tested at 4C and room temperature to mimic the conditions that clinical
samples which may be stored and handled. Samples were transferred from -8 o either room
temperature or 4C at the 0 hour time point, and stored at these temperatures for -emainder of
testing. d

Overall the analyte stability data indicates that the samples are stable up ’[% s when stored at

4C and up to 24 hours when stored at room temperature.

/E;}
Table 24: Analyte Stability Summary: 4C N
~ -
4ac /‘“\\(\ Ny
RLU \<:‘(:\;\BCaEUMtedchcenwaﬂon(pg/mL)
Level ~ o~ a
(pg/mL) Ohr 4hr 12hr 24hr 72hr |\ \QXQ 4hr 12hr 24hr 72hr
e
746 4029 3436 3600 ND /T899 \’885 783 861 ND 921
\Gep )
473 6204 4976 4417 4484 1 / 641 683 658 704 768
212 10626 18773 17824 117@ C \\ﬁzﬁé 242 A~ (&7\\ 213 204 232

Pyt
~ Y
o \;7”/ \%‘; )
Table 25: Analyte Stability Summ%&y% N\ S

Al
~ALp > AT/ Y

{ v
R&J e kL \ 3 Calculated Concentration {pg/mL)
Level y - 7
(pg/mi) | ohr avel ChLoe 24hr 72hr —"Bhr 4hr 12hr 2ahr 72hr
=
746 3529 ] \,’55?4\\\_/2715 4389 3829 891 997 965 710 727
473 g204 ./ [, %3}7\> 4737 4882 5626 641 522 656 681 619
>
212 <12§bq\\, Do 15701 10174 21237 202 152 240 256 165

37

CMS2-001556



-'-h VITAMIN B12 Validation Report | Document Number:
eran@s Revision: CL-RPT-131220

Validation Document Effective Date: 08/05/14

VITAMIN B12 ELISA Assay Validation Report on Edison 3.5 Theranos System

Figure 8: Analyte Stability at 4C

Vitamin B12 4C Stability
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Figure 9: Analyte Stability at B ’%}erature \)
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14 Reagent Stability in Capsys Cartridges

Reagent stability is conducted with Capsys built cartridges. Cartridges with all ents filled by
Capsys are stored at 4C and the monitoring of assay performance is on-going. f\\>

™.
Bulk reagent stability using manually filled cartridges is also ongoing. Her @ﬁata for up to
4 week of reagent stability stored at 4C using three different calibrator $ fons. Results are

shown as a percent of the week 0 measurement.

Table 26: Bulk reagent Stability Summa /’\,\0
Levei RLU Caiculated pq?meétr\cﬁ/pg/mu
(pe/ml) | Weeko | week?2 | Weeka | week8 | weeko A\ \(\EE'Z\ N Weekd | Weeks
1000 4299 3848 3511 4478 1296 \\\3.2\59> " 1535 1127
500 7869 6533 7447 8003 491, Eh 499 430
200 21213 | 23837 | 23754 | 22772 16?“\ 175 184
0 60551 | 67937 | 58675 | 66752/ v”

T~
Figure 10: Bulk reagent stabili )7,f‘\\§B Q%
e ( N

Vitamin B12 reagent stability
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15 CTN sample stability

15.1 To test the sample stability in blood collection devices (BCD), fingerstick satples from each
donors were collected in six blood collection devices (BCD) at the same tlme[: ’:

15.2 Samples from 19 donors were tested in two arms of the study. C’S(//
15.3 Study A involved collection of the donor samples in the BCD, i ystorage at 4C until
the respective time point. Samples from this study were spu at.the particular time point

just before the runs. This study most accurately represe&;&t@ﬁﬂl occur clinically.

15.4 Study B involved spinning of the samples immediat llection, followed by storage at
4C for the respective time points. ¥>\

15.5 For both arms of the studies, Study A and S dyMe samples were tested at 0, 8, 24 and 48

hours for the sample stability in CTN.  { /

15.6 Upon completion of this study, thﬁ sé.rﬁp,lx show to be € 5& gh 48 hours.
15.7 1t is recommended for the V \3&2 assay that t be spun until the time of
testing modeling Study A{V,f’ Q >
\_/

Study A: " ”\\

Table 27: gﬂvmip\{e}tablhty Study A

Mean Conc. {pg/mL) per Patient
Summary Al A2 A3 Ad A5 A6 A7 A8 A9 Al10
0 454.2 2494 3834 5866 201.3 563.6 2342 4409 6274 2647
8 404.6 262.9 503.0 5645 248.4 569.7 240.3 465.5 635.7 214.2
24 452.2 2425 3825 6073 - 507.4 2624 5304 8181 222.9
48 463.2 2285 4447 387.4 184.3 461.8 296.2 470.5 944.1 -
Table 34: CTN sample stability Study A (% Concentration with respect to T = ()
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% Difference from T = O per Patient
Summary Al A2 A3 Ad A5 Ab A7 A8 AS Al10
) 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
8 89% 105% 114% 96% 123% 101% 103% 106% 101% 80.93%
24 100% 97% 100% 104% - 90% 112% 120% 130% 84.22%
48 102% 92% 116% 66% 92% 82% 126% _ 107% 150% -
*Note: Patients A4 and A6 appeared to be hemolyzed at the 48 Hour Timé Poirit
PP Y /,.—%
NN OJ/\
&7
A,
Figure 11: CTN sample stability Study A <\®
Vitamin B12 CTN Stability, Study A
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Study B:
Table 35: CTN sample stability Study B <\
Mean Conc. (pg/mL) per Patient PN
Summary B1 B2 B3 B4 B5 B6 B7 B8 B9

0 454.2 249.4 383.4 749.4 207.5 524.1 415.2 763.8 856.4
8 404.6 262.9 503.0 614.8 2279 480.6 498.0 526.0 -
24 452.2 242.5 382.5 604.9 233.5 490.4 416.8 532.0 864.3
48 463.2 228.5 4447 609.6 234.0 4539 377.9 434.4 1036.1

T
«@ ”

Table 36: CTN sample stability Study B (% C /m;cen\a}on with respect to T = 0)

}

% Differeyice f ?tsuﬁT/ 0 per Patient { \
Summary Bl B2 B3 B4 B5 B6 B7 B8 B9
0 100% 100% 100% 100% 100% 100% 100% 100% 100%
8 89% 105% 114% 82% 110% 92% 120% 69% -
- 24 100% 97% 100% 81% 113% 94% 100% 70% 101%
48 102% 92% 116% 81% 113% 87% 91% 57% 121%

*Note: Samples I,B%,:a-@B3 were hemolyzed from T = 0, and B6 was severely lipemic.

(\&)\/
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Figure 18: CTN sample stability Study B
Vitamin B12 CTN Stability, Study B
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