To: Sunny Balwani[sbalwani@theranos.com]
Cc: Elizabeth Holmesjehoimes@theranos.com]
From: Daniel Young

Sent: Mon 4/14/2014 3:45:15 AM

Importance: Normal

Subject: RE: new draft of my response....

Received: Mon 4/14/2014 3:45:13 AM

email response to Tyler 2 DLY.docx

Looks very good. Please review my comments/additions.

-Daniel

DX 07439

From:Sunny Balwani

Sent: Sunday, April 13, 2014 5:35 PM
To: Daniel Young

Cc: Elizabeth Holmes

Subject: new draft of my response....

With some additions around CV paragraph...
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Tyler.
Elizabeth forward me this email to respond to your comments.

Before | get into specifics, let me share with you that had this email come from anyone elsein the

company, | would have already fired them for ihls arrogant and insulting attitu de. In case, | am ’1 Formatted: Highlight

——7} Comment [EHT]: Stronaer ~ emphasize

what he did Tirst especially inlisht of my
comment on accuracy below

noise. | was under the impression that'the c
measure of how much noise exists in the da

Your basic understanding
happen to be running &six

_—tComment [DY2]: Consider adding: Thiswas

\\ sleo shown recently when NASS compand

\ one aigurassavs fone of he st chioliengine
\ in the field to leading competiors. They

= - N found that ne other company could provide
asking vou to oo Nt M&Rs in a bag. Since we rpa!ly want o he sure, we have 6 peop!e‘ count th?s@ \\ the perfarmance that Theranos could.
instead of 1, even thouﬂh the answer we give out is still 1 number and therefore in a large number of \ :

\{Formatted: Font: Italic ]
cases our answer is of higher confidence versus others who may only be counting the bag using 1
person. This doesn’t mean we have (¢ shara-with-stherspyblish that we have & peopie counting and &

answers instead of 1. We use mtnmaE a!gorzthms to arrive at the right answer based on what—we—se@

Eookmg at statusta(ai dastnbutmns and PXprlPd va[ues Thh i5 3 s-the purpose of
having a world class computational biosciences team to select what siahsi:cak rm}dei 1o piek-touse in
order to generate give-oui-the best-most robust clinical data with the highest confidence from our
system {assay, hardware, software — including our glgorithms, ond other elements). What matters is
that the answer we provide is something we want-to-have higher confidence around. In this example,
ekach of these & people may in turn employ six more people 50 they can in turn provide the 1 right
answer that feeds into our algorithm, which ultimately reports out that-pisksthe 1 right and robust
answer. Similarly, what goes oninside the device is for internal calculatinns and verification
purposes. The final reported result is ali that matters, whether internally we runt this on 1replicate, 2,6

o
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or 12, ltis important for us {ie, R&D, internal data generation, future- and the algorithm-_amongst other
areasgeperatian} to know tip Io tip variance, se-we-san-constanthrrefine-andimprove-purpradust;-but
not relevant in terms of how we quantify assay precision {TV}. Daniel Young went over this in detail
with you befese-over 3 sessions, as you were calculating this incorrectly before, and it still seems like
yaur underatandmg arpund this is defic sem P!mae know these regea sessions with Damei himself were

that must be metin
un, and a standard for

the day the only thing tha
the high variation in ourd

no‘”'ﬁ)enalty for repeating an experiment. We repeat and delete
tion reports there is never any mention of how many attempts

&want to see. Tellingly, out of the 247 patients that we tested, 66 of whom
re patients fell into our equivocal zone than we correctly diagnosed as being

Equivocal zonss are commonly used, and expected in such gualitative assays. The approach being used
for ettmgs such as ours is wasrba ed on common techniqucs That being said, we do know that our

Comment [EH3]: Add text sround recent
AAP and "horderling’ perfonmante of
reference method, especially in equivocal

ase, the impact is that more patients will need confirmatory testing. But this is a business decision. We
make these business decisions all day long. This is not ignoring data._Qur recent internal dry-runs for PT
for RPR is showing that our test is performing well as indicated in the validationreport.  UREE

Mo studies are simply repeated with the original data being ignored. There have been times when the
initial data sets from initial studies may not be good enough because of many factors including the fact
that many of our assays, algorithms, formulas, production methods, QC processes may have been in
early stages. in such case when data suggests that to be the case, we improve our products, assays,
software, algorithms, hardware, manufacturing processes, and maore. We ask relevant teams —
sometimes all teams ~ to identify the root cause of such issues and make changes and repeats our
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experiment. THIS IS CALLED PRODUCT DEVELOPMENT THRU ITERATION. In this case when saywe
learn that owr initial experiment was a result of a software bug or algorithms needing further refinement
and debugging, misalignment of hardware tools or simply erronecus human processes,- we discard that
data in the R&D and product development stage. Nothing works the first time around in product
development, not in stariups, not infarger companies and certainly not when you are doing aamething
extremely novel and unprecedented with limited resources. This is how sver ¥ i
developed. | find it appalling that rather than seek and understand, you claim t&.
vou don’t have a basic underttand_g of. i also think you are theroughiv Qom‘ 5

team lhal doss data crunching and decides what sxpariments ¢
don’t have access to this because they lack ass-the experience 3

because you brought a superior understanding of daia o
people to run experiments. I you wanted to understm,
seeking to understand. When you sent your Iast & "f
Daniel to spend his time with you. Afisrthat s ﬂon

you are trying to go even broader and""‘g{asv §
than before. )

; ted me the most. A gBuick google search and what this led you to believe s
mistaken awithok §attention, understanding and again, seeking to understand, but rather jump

to conclusions and judgrent.

[ saw these articles. These articles claim Theranos is better. | personally agree with that but that is my
opirrion just ke many of these articles are opinions of bloggers and authors. An overwhelming majority
of patients who haves experienced our methedgystems over the last decade, not just at Walgreens,
agree with this opinion based on their experiences. When journalists who come and experience what we
do say that this is the best way to equip and operationalize a de {ab, there is no disagreement around
that.

in specific, you mention the WS} article. Here is what the author says: “Theranos's processes are faster,
cheaper and more accurate than the conventional methods and require only microscopic blood
volumes, not vial after vial of the stuff.” Does the article say Theranos is better than immulsite running
in 1 labon 1 device? This says more accurate than conventional methods. This brings me to other

l major point that either you don't understand or simply choose to ignore anad-in makinge your
misinformed claims and assertions against the company. Let me shed some light for you.
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At this point, Theranes is not selling any devices. We are a high complexity CLIA {aboratory. As such in
general we are compared 1o other high complexity CLIA laboratories {read the WS language carefully ~
it says conventional methods which in our case is other laboratories and more specifically, the farger
national laboratories that use multiple devices for a given assay in different locations se— towe compare
apples 1o apples). When on our web site we site that as a CLIA lab, our CVs are such and such fwe only
make 1 claim on \lstamm D—more on ihh laier) WE are fomparmg thess to 64

muiiaple devices, different geagmt‘ lots and dufferem days. For Vit
doesn't even define an acceptable CV {only state of NY does) bela

"1 Comment [EH4]: Add pre-analytical error

d variance point = this is what W5} and
everyone else is talking sbout by the word
“accuracy”. Second aspectof what theymean
by that is vadability aver time. Read the

icles —they expound on:exactly this: This is
our whole point and mission on “actionable
information” and what we ALWAYS talk about

when talking about accuracy as you can see
from the context around any performance

The most important thing shout
where all elements and ali pro
as possible and meas {
orted {from
ournay heve heard u
are abls o generats ang
hocause they

fe = enwvironment
hér when svervihing is a3 close tn real world
samples are qof Lthe way rosulis

on making And i p
PP Other ahs gnd EMR systems can‘c andcau‘clon
3 thats the OV we
against relying on longitudinal data
se:vm fway

t‘ram‘; mrt. As you may have
these processes
i for our

iabs never will

Ton the c“"{? ar E
\"x bacause they have no mntm B OVE
v when you have this o e
sonalized medicine - another i’héﬂs‘-‘ WS walk shout when we
R ERAL) 29 ang sHE incorrect visw —wha g what the
3t wa arg gr. The smartest s*i‘"sz(wts Ean directors, hosaital
2t understand the value of this angd that we aiready are starting fromes far

ing and teaching us what we should allow 1o be published about uis in

Hexity

themssly
that vou are 3
& aboy
CURRDSE gen
shatma sxecutve
ior place, Andyou
ondine media, Next tima

ain. i voy really we gand notp {1, ol of these points would be ¢

and voubwould be foousing on and would have understood why evervons who uig
cverall laboratory process knows wh\% wedoissom m siter aiready ard as we byl =<§ oyl more
softwars, DrOLessRs, Lons

l MeorspvarRegardless of the above more impoertant points, the CV you are comparing is from multiple
Theranos devices to 1 competi‘(or device, if yr)u are measuring C\R ACTOSS muitipip devices and multiple
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reference to cur RPR method to being the best and neither do we. This is called an NP-complets
problem. Even when we have data to show we are better than 2 larger labs, we can’t prove we are
hatter than every lab. it is logistically impossible. This is why we, Theranos, never make this claim on our
web site. However, an average person of average intelligence can easily experience and tell you that this
is the case.

[We also wanted to share with yvou our own first-hand experience with “togﬂf%hé»iiﬁe’) c;jmgetitor’s
devices - an experience that sunports the overgll sentiment in the laboratory industry. Namely, to

support owr growing sample volumes, we have more than one of the same devices from our competitors
{before we can completely replace these devices with Theranos devices). We areinthe rocess of
finalizi ility/verification of these Yidentical’” devices. We have found that th :

performance/accuracy/CV across these devic

and we are forced to seek corrective actians
identify these problems like we just did, and patient care suiffers as a conseqguence. Our fully integrated
laboratory solutions will vastly improve on this broken and outdated model:. -

1 Comment [DY5]: | added this. Plsase
review. This refers to recent datausing
Advia's 1, 2, and 3.

r:omgmred to a single re‘rcrence method
wlogistically impossible problem to prove. ,_//{ Formatted: Underline }
ita, we will make direct claims oin our web
er -that we put m our marketing content

device. We can never prove that, like { sa
However, in the long term as we genergte m'o}}

: ~ it the smpi;cat;ons of those ciazms We are @ VE‘{Y
s, not just to make sure our cta;ms are correct but alsc that

"1 Comment [EMG6]: Add polnt abour 10% €V
_ j on 6 tip data and when bigs is corrected and
CVs forourt levels were 18%, 16%, and 19% when calculated based on the median of each how ey iscaladlared in Fmaienee.
precision run and 23%, 23%, and 25% when calculated based on the entire dataset. Here are scatter

plots of the results from VitD precision testing, they don’t seem to meet the standard we claim on our

website for Vitamin iD;. — P Comment [EHT]: What datais this? Dapel =
‘\.\ add comments

The data below appears to be form the 2-tip precision data, including each tip value. As noted several Comment [DY8]: These appear to be from
times, the CV metric across that data in not how we quantify our assay system CV. We have referenced the 2-tip precision data, including the data

Qur 6- Up V;t D prpfismn b?low in reference to the table summaries. Also note that v¥ou sre wrong here from each individual tip, which as noted sboyv
ages are, Trhis js why ¥0u are Senerating wrong numbers, is not the result that we report,
e ’{ Formatted: Font color: Red ]
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until we see how the new 6-Tip 1 Comment [EH9]: Add comment on this

eranos devices to their predicate

Fora while_("--v_é_ been.]
method performs, F :

WINg our assays
npar »fthe 7 assays we run on
better than we were with the 2-Tip method, you can see that of

erangs'system, there is only one level from one assay that shows less
0 r”sz:imchnologyﬁ. 1 Comment [EH10]: Add single device and
presanalytic error/vanance point again

Comment [EH11]: Add summary comment
on gl below is incorrectly taken from
whatever ha took it from;

\\\\\\ Comment [DY12}: | added this =~ please
review and keep in or take out.

Eor T8H, curitipda
levels) — a significant

Theranos TSH

total CV

12.5%
5.3%
4.6%
4.8%
5.1%
4.5%
6.4%

42.9% 34.1%
24.6% 17.9%
27.7% 20.8%
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Agan your number are

off. Cur precision numbers
are instead 8.4%, 3.5% and
4.6%. This is pretty close to
the predicate and better in
SOME Cases.

Caleulations in the report show

CVsvalues of 19.2%, 9.2% and
7.6%.

Immulite fT4
oy
Level total
10.2
0.51 %
0.85 7.1%
6.4%

Inter mean

28.8%  14.5%
... 11.0% 4.0%
5.2% 3.9%

Immulite TT4

Theranos TT4

6-Ti

16.0% 13.9%
16.0% 14.0%
18.3% 14.6%

Immulite tPSA Theranos tPSA
"<4.6% for 3 levels of controls” 6-Tip
Level
1.4 {ng/ml) 33.8% 13.0%
3.37 (ng/ml) 17.1% 10.8%
10.2 {ng/ml) 24.1% 11.8%

Yalues in the
report are 12.4%,
9.4%, and 7.3%.

Diasorin VitD

Confidential
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Level cv 6-Tip
5.5%
4.2%
21.7 4.0%
2.9%
3.2%
62.7 3.1%
93.6 3.2%
115 4.2%
128 4.8%
Oraquick HCV
Sensitivity 99%
Specificity 100%

| TST vMalues from
the report: 7.5%,
6.2%, and
9.3%. Definitely
or par with the
reported Immulite

’ values,: tthough
that is not the

152 ng/dL
280 ne/dlL
414 ng/dL

Theranos TST
Level Total CV 6-Tip
27.1ng/dL 24.3%
13.0%

10.3%

8.2%
7.2%

Furthermore, Theranos has an inherent adv
precision testine. While our competitors cone
Accordingly, we can see that bur precision
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perfarmance once we begin running patient Comment [EH13]: Add comment - this is
than would be predicted by our QC reference range calculations, and our internal comparison of strajght out false. Same comiment oh QG

Theranos results in proficiency testing yielded less than satisfying results. | am not sure if this analysis “failu"e"“‘”e‘?d to explain this, and same
has been done, but we should examine our £omment again on AAP
experiment to more accurately evaluate long

our Daily Quality Control failure rate is far greater

Comment [EH14]: Add comment = he

should niot be the one suggesting this and glso
ption that incorrect comment

You are again wrong here but thet is primarily because you seem o starting with,
everything you read on Google and everything other iabs publish is word.of truthe;

Let me address each of your 3 insulting accusations here separat

a5 olealendyr Havs it takes us
nt, for the-Business) butand

i iy we have constructed our GC tests.
and don’t bubble up all errors in raw
use of reagent stability like you claim,

ess of some of our sureverali-processes which

resd from a place of understanding and intention to ——iComment [EH15]: Add point here that Qic
eyou would not have made the statements you did. Also failisre 15 not failure asiper my domiment above

we are improving every da
hg]p, TR YE A VRO A=Y
know that the OC “fa
these sarly days,

. ging this for decades. We need to write more software to capture and
ing this guarter. This is product development, this is how startups are

¢ disgusting-disappointing that these facts are also lost on you when you
explicitly saidwou wanted to be in a start up environment that requires building from the bottom up.

Let me now zddress the third point about internal pre-trial PT results. These first internal pre-trial PT
tests were for information gathering and process improvement purposes. The purpose of thess pre-trisl
runs waswere 1o fest new processes we have been introducing to the CLia lab, -highlight where to focus

identified few-g bugs in our algorithms and software beeanse-ofas this process was intended to do. This
was the intent behind this internal pre-trial run. There is absolutely nothing in these internal pre-trial PT
results that says that our internal reagent, assay or cartridges stability is at question._To the contrary,
ongoing stability studies for reagents, antibodies, controls and cartridges show extended stability and
rdware OC procedures ensure device performance is stable and meet our strict requirements.

hen, during this debugging process, we questioned everything. All teams worked together to Comment [EH16]: Add romment - ot
reproduce the entire process manually, reran tests, calibrators, and poured through our code to ses contrary) wie tested (st all test) sShowing no
where bugs might be. We found the-a bugs and we are working on fixing the algorithms. Mase-But most reagent, antibody, cartridee, hardware or

other problam

importantly, this was an internal pre-trial test run that vou are making these very sericus statements
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about. This was the purpose of this internal pre-trial test run — 1o find bugs. For you to use this internal

assays and guestion reasgent-reagent stability is ddisingenuouseeplydisappeinting.

[Lat me add & final o tnthic aaw an ay
helieve Whers vy guestioned the fenality o)
resilatione Thicio nf the Dtodr asriniisnpce
Intesnity B aur ficense to dperate as A husine
norance shoutthe inteznty ol ot company a
vouwersnot Mr Shilteis grandion: bwould ba ngiThisl g
priviless von are nuer abading « et logdl g8 T ’
emailanthis tande Daast to soe fram yon i g
Plaace o e s bl el su l qothat dhis

Y¥OUr asstimptinn of beins rishe based onvn
Statistics, Lahatatory industry, medica! deys
S35 g vy discoiiraging sews B peiir i ¢
sour lack of desire ta see

: safao

degstanding. acoutate ind
tawhatdeltiedistudbine:

| am sorry if this
responsibility to you to,tel

1t able to catch you for a conversation, | know how busy you
ing I've mentioned in person, | would be more than happy to

From: Eliza betH”H___ simes

Sent: Friday, April 11, 2014 4:35 PM

To: Sunny Balwani

Subject: FW: Follow up to previous discussion

From: Tyler Shultz

Sent: Friday, April 11, 2014 3:38 PM

To: Elizabeth Holmes

Subject: RE: Follow up to previous discussion

Hi Elizabeths,
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In my meetings with Daniel | found that the discrepancies between our CVs were due to Daniel
calculating CV based on the median value of each precision run, while | was calculating CV of the entire
data set for each level. When | asked him why we do this, he said that it was a way to average out the
noise. | was under the impression that the coefficient of variation was meant to be, at least in part, a
measure of how much noise exists in the data. By averaging out this noise before CV is calculated, the
CV as a metric of assay performance becomes less meaningful. And because o1 ions of CV are
based on median rather than mean, this means that 2/3 of our dataiis entlrely ig
calculating CV and acquiring a patient result.

While | understand that calculating CV based on the me"dian;:i

each level’s dataset as a whole.

Daniel also told me that for qualitati
performance is less important than it:w
the day the only thing that’s important-is
the high varlatlon in our dataset, it is not" usmg a strict antibody mdex cutoff value

al samples and 80% the second time. The

_el‘l"i:ngly, out of the 247 patients that we tested, 66 of whom
into our equivocal zone than we correctly diagnosed as being

tests, and that if{ cduld find any marketing materials that make such claims that | should forward them
to him. A quxck'googlp search yields a handful of articles that explicitly make these claims. Daniel agreed
that the authors make sweeping statements about our assay performances, but noted that Theranos
never directly made any of these claims. If well-established institutions such as the Wall Street Journal
have published misinformation about Theranos, it seems it would be in our best long-term interest to
correct this information in order to uphold our image of bringing transparency to blood testing.

| then thought back to our previous discussion when | asked about our claim of having <10% CV
for our assays. We checked the Theranos website together and found that we only make this claim for
Vitamin D. | checked the 2-Tip validation data (we were running 2-tip protocol at the time) and found
that the CVs for our three levels were 18%, 16%, and 19% when calculated based on the median of each
precision run and 23%, 23%, and 25% when calculated based on the entire dataset. Here are scatter
plots of the results from VitD precision testing, they don’t seem to meet the standard we claim on our
website for Vitamin D.
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For a while I've been
method performs. Here is ¢ cof

assays we run on Theranos devices to their predicate
han we were with the 2-Tip method, you can see that of

Theranos TSH

Level (ulU/ml)

6-Tip

Immulite fT4

Theranos fT4

level CV total

0.51 10.2%
0.85 7.1%
6.4%
6.0%

Confidential

Inter mean

6.68

6-Ti

28.8% 14.5%
11.0% 4.0%
5.2% 3.9%
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2.91 3.6%
432 3.6%

Immulite TT4

Theranos TT4

level CV total

11.7%
10.8%
8.5%
7 6.1%
5.6%
6.0%
5.6%

Immulite tPSA

"<4.6% for 3 levels of controls"

Theranos VitD

6-Tip

Confidential

62.7 3.1%
93.6 3.2%
115 4.2%
128 4.8%
Oraquick HCV Theranos HCV
Sensitivity 99% Sensitivity 99%
Specificity 100% Specificity 94%
Immulite TST Theranos TST
Level Total CV 6-Tip
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27.1 ng/dL

19.4% 11.6%
12.5%

152 ng/dL
280 ne/dl
414 ng/dL

8.2%
7.2%

Furthermore, Theranos has an inherent advantage in these comparis&ns
precision testing. While our competitors conduct their precisiontgsti

than would be predicted by our QC reference range calculati
Theranos results in proficiency testing yielded less than sat

has been done, but we should examine our Daily QC re
experiment to more accurately evaluate long-térm a

I 'am sorry if this email sound 3
responsibility to you to tell you what | sei olutions. | am invested in this
company’s long-term vision, and am worried.th e.0f ouar ¢lrrent practices will prevent us from
reaching our bigger goals. I'm sorryi| w; 6 for a conversation, | know how busy you

are, but if you would like to dis ed in person, | would be more than happy to
do so.
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