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“Each life is precious but in economic terms, e ot G | e N
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“Early detection is the only viable strategy to WHY WE RE LOSING
significantly reduce cancer mortality in the THE WAR ON
foreseeable future”

Two key issues:
— Underdiagnosis

— Overdiagnosis (AND HDW TOW'N "')
o




LUNG CANCER:
An Example of Underdiagnosis

The 15t major cause of cancer deaths in the U.S.

5 year survival is dictated by stage at diagnosis:
— >90% for stage 1,
— 49% for localized stage,
— 16% for regional,
— 2% for distal metastases.

Only 16% of lung cancers are diagnosed at a localized stage

Most patients come to medical attention because of symptoms that are
harbingers of advanced, incurable disease



LUNG CANCER:
An Example of Overdiagnosis

e LDCT has been approved for lung cancer screening in heavy smokers

e PPV for nodules 4 mm or larger identified on baseline LDCT is 3.8%



We don’t do “too much” screening

We do too little screening with imperfect
tests.

Need ‘smart’ screening:
— Sensitive to treatable clinically significant lesions
— Cost-effective
— Implementable in population

Cervical cancer screening is a proven success
story!

Why We Should
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Effect of screening on death rates from
cervical cancer in the United States

14 National Pap-Smear screening program

Rate per 100,000 woman-years

Invasive cervical cancer

Year

D. Habbema et al., The Milbank Quarterly, Vol. 90 (2012)



Effect of screening on incidence of
cervical cancer in England

18

National Pap-Smear
screening program

Invasive cervical cancer

Incidence rate/100,000
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M. Quinn et al., eBMJ, Vol. 318 (1999)



General Population

1

Low-cost

1st Tier ? Primary care setting
| Screening

Non/minimally-invasive

Sensitive to early, curable,

Conventional clinically significant lesions
— Cancer

Screening

!

Patient with Early Cancer
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DNA double helix

Core histone dimers:
2xH2A/H2B
_ 2xH3/H4

‘Beads on a string’
form of chromatin

Cell

Chromosome 1,400nm

B. A. Pierce, Genetics: A Conceptual Approach, 5t edition
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“Béfffactices diluited”
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‘Beads on a string’
form of chromatin
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Nanocytology

(aka. PWS)
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LDCT alone

10000 patient
(prevalence -1.1%)

‘ PWS followed by LDCT

]
LDCT
Sensitivity = 93.8%
Specificity = 73.4%

Sensitivity = 91%
. Specificity = 84%
)
Cancer missed = 10 l

”PWS}

Cancer identified = 100
False positives = 1582
=y

T

" Patients undergoing
LDET - 1662

E— T —m

Indolent cancers (overdiagnosis)
False positives

Unnecessary invasive
procedure

Unnecessary radiology

otal cost of screening:

~$6.05 M

Clinically significant cancers

20 Indolent cancers (overdiagnosis) 17

2730 False positives 421
Unnecessary invasive

167 D acina 28
Unnecessary mdnbg‘,r 338

otal cost of screening:
~3251M
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« Rectal nanocytology for colon
cancer screening

Nanocytology for patients with
advanced adenomas
AUC 0.93

T Sensitivity 85%
| Specificity 85%

736 subjects

i %
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Control <5n|1m 5-9|mm >1(|]mm HNPCC Cancer

Patients with adenomas

State-of-the-art FOBT Fecal DNA

Sensitivity 11% 34% 44%



Non-Progressor

Nanocytological analysis of histologically-normal Gleason 6
prostate biopsy predicts behavior of prostate cancer

Region corresponding
to the PWS image

Progressor

-3

%10

Aggressive versus indolent
prostate tumors

L “a,
., o

Sensitivity 100%
Specificity 70%

Disorder Strength L (upm)

Region of PWS
data analysis



Nanocytology: a ubiquitous marker of carcinogenesis

Lung Buccal mucosa Early-stage lung cancer
Colon Rectum Advanced adenomas

Histologically-normal biopsy

Prostate . : Aggressive vs. indolent cancers
(active surveillance)

Ovarian Endocervix Serous ovarian cancers

Esophageal Upper esophageal segment High-grade dysplasia and

adenocarcinoma  (squamous epithelium) adenocarcinoma

Pancreatic Periampullary duodenum Pancreatic adenocarcinoma

Thyroid Indefinite FNA cytology (archival) Thyroid cancer
PLoS One, 10(2): e0115999 (2015) Endoscopy, 45, 983-988, (2013)
Cancer Research, 72(11), 2720-2727 (2012) International Journal of Cancer, 133(5), 1143-1152 (2013)

Cancer Research, 70(20), 7748-7754 (2010)
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Lung Test Kit

Lung Test Kit

LunaTest K

6-Step
Process

Mean Nanoscale Disorder: 0.0013
Low
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Estimated Deaths

Males Females

Lung & bronchus 85,920 2% Lung & bronchus 72,160 26%
Prostate 26,120 B% Breast 40,450 14%
Colon & rectum 26,020 8% Colon & rectum 23,170 8%
Pancreas 21,450 7% Pancreas 20,330 7%
| Liver & intrahepatic bile duct 18,280 6%| Crvary 14,240 5%
Leukemia 14,130 4% Uterine corpus 10,470 4%
Esophagus 12,720 4% Laukemia 10,270 4%
Urinary bladder 11,820 4% Liver & intrahepatic bile duct 8,890 3%
Mon-Hodgkin lymphoma 11,520 4% Mon-Hodgkin lymphoma 8,630 3%
Brain & other nervous system 9,440 3% Brain & olher nervous syslem 6,610 &%
All Sites 314,290 100% All Sites 281,400 100%
[7] Clinical data 56% of all cancer deaths

[] Planned 17% of all cancer deaths
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