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Objectives
Talk One

– To understand the value added of laboratory medicine to the practice 
of gastroenterology.

• The pre-analytical phase is a very important part of the 
gastrointestinal pathology practice.

– To have courage to start and/or continue to develop relationships 
with your laboratory colleagues and laboratory leadership.

• Specimen adequacy is absolutely essential to high quality diagnostic 
pathology. 

Talk Two
– To encourage participation in a process for evaluation of laboratory 

test utilization and new laboratory tests
• Overwhelming potpourri of new tests

– To understand the role of G.I. pathology expertise.
Talk Three

– To understand the factors present in high functioning teams.

The day you chose to play offensive line was the day you chose to 
live in the shadow. You chose to be the first ones blamed and the 
last ones acknowledged. We gave up the stars and limelight for 
humility and wins. We bring the pails and blue collars to work and 
we clock it in. We are the determining factor in a game.

It is estimated that up 70% of all decisions regarding a patient’s diagnosis, treatment, prognosis, 
hospital admission, and discharge are based on laboratory test results. 

Hallworth MJ. The 70% claim: what is the evidence base? Ann Clin Biochem 2011;48:487-8.

Rohr UP, Binder C, Dieterle T, Giusti F, Messina CG, Toerien E, et al. The Value of In Vitro Diagnostic Testing in Medical Practice: A 
Status Report. PLoS One 2016;11

 

Football Offensive Line Creed



Offensive Line

• Just as offensive lineman trust the person next to them to do 
their job, laboratory scientists in the pathology laboratory have 
to do the exact same thing.
– Accessioning
– Pathology Assistant Grossing
– Frozen Sections
– Slide preparation
– Cytochemical stains and immunoperoxidase studies
– Send outs
– Transcription
– Pathologists

Pathology and Cytology 
Specimen Adequacy in G.I.

• New endoscopic instruments for improved targeted biopsies
• Improved biopsy devices

– Tissue forceps biopsies, endoscopic ultrasound guided fine 
needle aspiration, endoscopic ultrasound guided fine 
needle biopsies.

– Work with pathology department to validate the quality of 
the specimens

– Specimens keep getting smaller as the number of tests 
increases.

• Immunohistochemistry stain panels.
• Molecular diagnostic studies (sent out to reference 

laboratory).

Current State of endoscopic 
ultrasound guided fine needle 

aspiration of the pancreas
• Technique that allows for sampling of lesions that cannot be 

safely aspirated or biopsied by other imaging modalities.
• Realtime visualization of the needle into the lesion.
• Still evaluating the effectiveness of fine needle biopsies (FNB).
• Typically is a lower volume procedure.

– Presents challenges in maintaining in competency for 
everyone involved.

• Fluid analysis
– Amylase and CEA
– Cytology and cell block processing
– Intact tissue cores processed as surgical pathology 

specimens.



A practical approach to 
measuring a variation in 

clinical practice.
Rapid on-site evaluation of cytology specimen adequacy.
• Background

– Conventional smear preparation
• Cellular overlap
• Obscuring blood and inflammatory cells.

– Liquid base preparation
• Increased cellularity due to concentration
• Decreased blood and piling up of cellular material due 

to formation of a monolayer.
• Standard of care is pathology and cytology personnel on-site 

support to provide real time evaluation of specimen adequacy

Liquid based

Conventional smear

Rapid on-site evaluation of 
cytology specimen cont.

• Our current practice is not to perform rapid on site evaluation if we can maintain our 
adequacy rate above 90%. 

Klapman JB, Logrono R, Dyce CE et al. Clinical impact of on-site cytopathology interpretation on endoscopic 
ultrasound-guided fine needle aspiration. Am J Gastroenterol 2003. Jun; 98(6): 1289.

– First sample is the best
– Subsequent samples often become less cellular and are bloodier.
– Optimal cellularity for cell block processing

• Ancillary studies validated on formalin fixed and paraffin embedded tissue.
– Pancreatic EUS Adequacy Results
            2017 2018 
Cases 49 (Rate 96.3%)      Cases 50  (Rate 97.3%)

• Literature Review
• Rapid on site evaluation has value when adequacy rate is less than 90%
• Performance of at least 7 passes is optimal.
• Material for cell block and/or surgical pathology processing improves 

diagnostic accuracy.

Schmidt RL, Witt BL, Matynia AP, et al. Rapid on-site evaluation increases endoscopic ultrasound-guided fine-needle aspiration adequacy 
for pancreatic lesions. Dig Dis Sci. 2013 Mar;58(3):872-82.
LeBlanc JK, Ciaccia D, Al-Assi MT, et al. Optimal number of EUS-guided fine needle passes needed to obtain a correct diagnosis. 
Gastrointest Endosc. 2004;59(4):475





Offensive line take home 
points

• Pathology Laboratory has a large team and is valuable resource for 
questions  

• Proper labelling is absolutely essential (non-negotiable)
• Some specimens may need to be handled differently

– Frozen sections
– Flow cytometry
– Cultures
– Send outs to specialty laboratories.

• Appropriate use of pathologic frozen section consultations.
• Rapid on-site evaluation of EUS cytology specimens is not necessary 

with high adequacy rates.
– Cellular specimens are needed for cell block preparation

• Helps with more accurate diagnosis. Positive rather than 
suspicious for malignancy.

• IHC testing for tumor characterization and prognosis.
• Additional ancillary testing.

TALK 2

Fyre Festival

• Billy McFarland is an entrepreneur.
– Magnises-Credit card membership 
– Fyre App-Gig booking app

• Fyre Festival was a musical festival experience on a private island in the 
Caribbean promising big name bands, gourmet food made by world 
renown chefs, and beach front luxury accommodations.

•  Promote the Fyre app
• Used hundreds of social media influencers to promote the festival.
• Great vision, but not practical

– Lacked appropriate amount of startup funding.
– No infrastructure
– Timeline not manageable 

• Result attendees, investors, and workers were defrauded. 



Theranos and Elizabeth 
Homes Chapter 1

• Dropped out of Stanford at the age 19 to start Theranos 
in 2003.

• Youngest female self made billionaire (50% equity in 
Theranos, worth 9 billion )

• 2003 Company was founded
• 2007 Patent approved
• 2013 The Wall Street Journal 9/8/13
• 2013 Announced partnership with Walgreens 9/10/13.
• 2014 Fortune, Forbes, The New Yorker
• 2015 Arizona state new lab test law
• 2015 Partnership with Cleveland Clinic
• 2015 Partnerships with AmeriHealth Caritas and Capital 

BlueCross 
• 7/2015 FDA approval of 1st test HSV-1 and Vice 

President Joe Biden tours the lab and states Theranos 
“the laboratory of the future.”

• 40 wellness centers inside of Walgreens (1800 total store 
potential)

Theranos
Board of Directors 
Who’s Who of distinguished corporate, academic, and government 
officials

• Elizabeth Holmes, Theranos Chairman, CEO, and Founder
• Henry Kissinger-Former U.S. Secretary of State
• George Shultz-former U.S. Secretary of State and other 

cabinet positions.
• William J. Perry-U.S Secretary of Defense
• Gary Roughead-retired U.S. Navy admiral
• Richard Kovacevich-former CEO of Wells Fargo
• Dr. William H. Foege-former director of the CDC
• Dr. Bill Frist-former U.S. Senate Majority Leader
• Samual Nunn-former U.S. senator for 22 yrs and chairman of 

the Senate Armed Services Committee
• James N. Mattis-retired U.S Marine General

Theranos 
Chapter 2

• 8/15 FDA inspects Theranos laboratory with multiple deficiencies 
including the vacutainer device needs FDA approval

• 10/15 Damaging Wall Street Journal article published.
• 10/15 Elizabeth Holmes goes on an aggressive public opinion 

campaign.
• 10/15 CMS which governs CLIA laboratory certification inspects 

laboratory and finds serious deficiencies
• 4/16 CMS makes public a letter to Theranos imposing sanctions 

due to failures in providing evidence of corrective actions.
• 4/17 Theranos settles with CMS and agrees to a 2 year ban on 

patient lab testing.
• 3/18 U.S. Securities and Exchange Commission launches an 

investigation and Elizabeth is barred from serving as an officer of 
any public company for 10 yrs.

• 6/18 Elizabeth indicted on 11 counts of fraud and conspiracy
• 9/18 Theranos dissolved and website shutdown. 
• 4/19 First trial slated in the case against Elizabeth Holmes. 



THE FINAL 
CHAPTER

New Laboratory 
Developed Tests 2019

• PolypDx: Urine test for 3 metabolites (ascorbic acid, succinic acid, and 
carnitine) using LC-MS

• IBSchek: A semi-quantitative Enzyme-linked Immunosorbent Assay (ELISA) 
diagnostic test for Functional Gastrointestinal Disorder which measures two IgG 
antibodies, An IgG antibody directed against Cytolethal Distending Toxin Subunit 
B (CdtB), a toxin secreted by a common gut bacteria Campylobacter jejuni and 
An IgG antibody directed against human vinculin, a protein found in the lining of 
the gut, in Human venous blood or capillary blood. 

• FirstSight  A colorectal cancer screening  tests for circulating tumor cells 
utilizing whole blood. Reported out as positive or negative for likelihood of 
colorectal cancer or adenomatous polyp. 

• Esophageal String Test (EST) Test for eosinophilic Esophagitis looking at 2 
protein biomarkers (Eotaxin-3, Major Basic Protein-1), enzyme-linked 
immunosorbent assays (ELISA), specimen obtained by Esophageal String Test 
(EST) using capsule-based device-the EnteroTracker(TM). Resulted as 
predictive probability index for active Eosinophilic Esophagitis.

• ColoNext, Ambry Genetics. Blood, saliva, or cultured cells tested for 17 different 
genes using next generation sequencing techniques. Results to determine 
colorectal cancer risk to increase cancer screening. 

 

FACT OR FICTION

Company Website
Every individual 45 and older should get tested regularly. This is 
recommended by all major national medical guidelines including the US 
Preventative Services Taskforce (USPSTF), the National Comprehensive 
Cancer Network (NCCN), and The American Cancer Society. 

USPSTF Website
The USPSTF recommends screening for colorectal cancer using fecal 
occult blood testing, sigmoidoscopy, or colonoscopy in adults, beginning 
at age 50 years and continuing until age 75 years. The screening test 
from the website above is not listed.

NCCN Website
Screeninng at age 50 and DNA based methods are inferior screening 
methods to other recommended modalities



New laboratory test or 
reference laboratory 
evaluation process.

Understand the current state
– Peer Reviewed literature

• Understanding the conflicts of interest.
• Abstract review provides limited information.

– How do we do it now?
– How well does it work? Outcomes?
– Data analysis

Understand the future state.
– Improved process and/or outcomes.
– How will we measure this? 

Cristea, IA, Cahan EM, Ioannidis JP; Stealth research: Lack of peer-reviewed evidence from 
healthcare unicorns. Eur J Clin Invest, 2019; 49, 1-7.

Screening for 
Barrett’s esophagus 
and dysplasia.

Background

• Esophageal adenocarcinoma incidence is increasing (6 fold 
increase over the last several decades)
– One of the highest mortality rates in the U.S. with a 5 yr 

survival of 15-20%
• Barrett’s is a precursor for esophageal adenocarcinoma

– 10 fold higher risk
• Need to develop better surveillance, screening, and prevention 

programs to identify patients with Barrett’s for the presence of 
dysplasia and early cancer.

Screening for 
Barrett’s esophagus 
and dysplasia

Current State 
– Four quandrant biopsies every 1-2 cm of salmon colored mucosa extending 

up from the gastroesophageal junction.
Future state to consider
New CDx Diagnostic WATS 3D technology (Wide area transepithelial  sampling with 
computer assisted 3-dimensional analysis).

– Proprietary test that utilizes a brush to sample a large area and collect three 
dimensional clusters of epithelium which are screened with computer assisted 
technology to identify specific areas to be interpreted by the company’s 
gastrointestinal fellowship trained pathologist.

– Used in addition to standard four quandrant biopsies 
• Increases the detection of Barrett’s by 153%
• Increases the detection of Barrett’s with dysplasia by 242%

M.S. Smith, E. Ikonomi, R. Bhuta et al. Wide area transepithelial sampling with computer assisted 
3-dimensional analysis (WATS) markedly improves detection of esophageal dysplasia and Barrett’s 
esophagus: analysis from a prospective multicenter community based study. Disease of the Esophagus 
(2018) 32, 1-8.



Barrett’s Esophagus

Background
• Age >50, M > F, White, Chronic GERD, Smoking, Increased BMI

– Associated with an increased risk of esophageal adenocarcinoma.
Definition 
• Presence of metaplastic epithelium in the esophagus that is termed 

specialized columnar cell epithelium
– Barrell shaped goblet cells that contain acidic mucin.
– Stain blue with Alcian Blue cytochemical stain.
– Resemble small intestinal epithelium. 

Prevalence 
• Study using computer model simulations estimate the prevalence of BE in the 

general population to be 5.6%
• Another study in older pts found BE was detected in 19.8% of patients with 

GERD symptoms and 14.9% without symptoms.

Hayeck TJ, Kong CY, Spechler SJ, Gazelle GS, Hur C. The prevalence of Barrett's esophagus in the US: 
estimates from a simulation model confirmed by SEER data. Dis Esophagus. 2010;23(6):451. 
Ward EM, Wolfsen HC, Achem SR et al. Barrett’s esophagus is common in older men and women undergoing 
screening colonoscopy regardless of reflux symptoms. Am J Gastroenterol 2006; 101(1): 12.

Reflux esophagitis

Normal

Erosive esophagitis

Mild esophagitis

Barrett’s esophagus 
(specialized columnar 

cell epithelium)



Barrett’s Prevalence in patients 
undergoing EGD with 
esophageal biopsies

CURRENT STATE VS FUTURE STATE
HSHS EWD/Prevea data from 2017and 2018 
• 2772 Distal esophagus and gastroesophageal patient biopsies
• Four quadrant biopsy technique (FB) every 1-2 cm of salmon colored mucosa extending 

above the GE junction
• Two large studies (21 community practices and 12,899 patients) and (25 community 

practices and 4203 patients).
• Methods 

– Brushing using WATS 3D and biopsies following the Seattle protocol (Four quandrant 
biopsies every 1-2 cm).

• Results    Study 1 Study 2 HSHS/Prevea
– FB alone      13.1% 14%        23.7%
– WATS alone    27.4% 19% 
– FB and WATS 33% 26%

• Conclusion:
– Due to the high detection rate with our current practice there is limited value added 

with the addition of WATS 3D

Current State Barrett’s 
with dysplasia

Barrett’s with dysplasia
LG   HG     LG/HG BE

HSHS EWD/Prevea  0.14%      0.18%         0.36% 24%
FB 0.6%         0.0%          0.6% 14%
FB and 1.2%         0.0%          1.2% 26%
Wats 3D

• Challenging to draw conclusions from this study.
• Advanced imaging techniques to enhance targeted biopsies and 

increasing scope visualization time may play a key role in the future.

Gross SA, Smith MS, Kaul V. Increased detection of Barrett’s esophagus and esophageal dysplasia 
with adjunctive use of wide-area transepithelial sample with three-dimensional computer-assisted 
analysis (WATS). United European Gastroenterology J. 2018 May; 6(4): 529-535.

Barrett’s with low grade 
dysplasia



Barrett’s with low grade dysplasia

Barrett’s indefinite for dysplasia

Barrett’s with high grade dysplasia



Barrett’s with high grade dysplasia

HSHS EWD/Prevea 
Esophageal Cancer Data

HSHS EWD/Prevea Time period 2017-2018
• Identified 20 EAC and 4 SCC in 2017 (1.8% prevalence)
• Identified 14 EAC and 5 SCC in 2018 (1.3% prevalence)
Patients with SCC

5 males, 4 females.
Only 3 of 7 patients alive.

Patients with EAC
– 29 males, 5 females.
– Pts diagnoses in 2017 (13/20 died) 2018 (7/15 died).
– History of BE 6pts (18%)  
– History of dysplasia in 1 pt and 1 developed dysplasia after ca dx, and 2 had a history 

of EAC
– History of Long segment in 3 pts (9%).

• Large Study 889 pts
– BE 13.2, LSBE 1.6%, SSBE 6%, EGJ-SIM 5.6%, CA 0.4% 

Hirota WK, Loughney TM, Lazas DJ, Maydonovitch CL, Rholl V, Wong RK.  Specialized intestinal 
metaplasia, dysplasia, and cancer of the esophagus and esophagogastric junction: prevalence and 
clinical data. Gastroenterology. 1999;116(2):277. 

HSHS EWD/Prevea 2017 and 2018 Data
– 82% no history of Barrett’s, presented with esophageal mass
– 18% with history of Barrett’s. (1/2 of patients had LSBE)

• Literature review
– 3.9% and 4.7% history of Barrett’s
– Majority of patients with esophageal adenocarcinoma present with 

advanced disease and have no history of Barrett’s esophagus or 
previous upper endoscopy.

– Need to identify high risk patients.

Corley D, Levin T, Habel L, et al. Surveillance and survival in Barrett’s adenocarcinoma: A 
population-based study. Gastroenterology. 2002;122:633–640.
Dulai G, Guha S, Kahn K, et al. Preoperative prevalence of Barrett’s esophagus in esophageal 
adenocarcinoma: a systematic review. Gastroenterology. 2002;122:26–33.

HSHS EWD/Prevea 
Esophageal Cancer Data



Poorly differentiated 
adenocarcinoma of 

the esophagus



TALK 3
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High Functioning Teams

• Who is on the team matters less than how the 
team members interact with one another.

• Learn to appreciate our different strengths.
• Learn the importance of agreeing on one goal so 

we are all climbing the mountain together. 
• Lets work together to also have some fun and 

make work not “suck”.



Summary and Take 
Home Points

• To understand the value added of laboratory medicine to the practice of 
gastroenterology.

– Behind the scene there is a whole team of lab colleagues doing many different 
specific jobs to delivery high quality and safe care.

• To have courage to start and/or continue to develop relationships with your 
laboratory colleagues and laboratory leadership.

– Help with mislabeled/unlabeled specimen data. 
– Help with specimen handling for special techniques.
– Help with specimen adequacy when evaluating new endoscopic specimen 

collection techniques.
• To encourage participation in a process for evaluation of laboratory test utilization 

and new laboratory tests
– Overwhelming potpourri of new tests
– Example of EGD new brushing technology

• To understand the role of G.I. pathology expertise.
– Large role in infrequently seen diseases and targeted biopsies (Ex. Dysplasia in 

Barrett’s esophagus and EUS cytology).
• To understand the factors present in high functioning teams.

– Learned to appreciate our different strengths.
– Learned the importance of agreeing on one goal so we are all climbing the mountain 

together. 
– Lets work together to also have some fun and make work not “suck”.


