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•Reimbursement rate

The Lab Demise

•Poor performance of market leaders
•Hint of scandal

•Advent of Managed Care

2000



The No-Lab Lab

“Just because you do laboratory testing, 

you don’t have to call yourself a Laboratory.”

Public Relations Consultant, 1998

2000

“Wherever Managed Care is leading Healthcare,
clinical laboratories must insist 

on a place at the table”

LABS

The CEO of a Major National Laboratory, 1993
Ex-CEO

2000



Increase in Esoteric Testing

70%-80% of all clinical decisions were 
ALWAYS related to lab test

Steady increase in technology and testing 
over 1990’s
The consolidation of the National Labs led to 

improvement in the lab industry
Reimbursement rates still erratic among 

all payers
As if the population did not age  over the 

1990’s
Labs were never as bad as thought in the past

And probably not as great as thought now

Consolidation of the Lab Industry

Improvement in Reimbursement Rates

Expanded Role of Lab Testing

Aging of the Population

FACTORS WHICH HAVE CONTRIBUTED TO INCREASING

VALUE IN THE CLINICAL LABORATORY INDUSTRY:

With decrease managed care penetration, fewer 
single provider contracts present more 
opportunities for regional, community labs

Acquisitions more expensive without same marginal 
profit on consolidation

Esoteric today, routine tomorrowThe Human Genome Project will impact lab 
testing

Embrace genomics

20012001



2000

Clinical Laboratories are even better 

than what they seemed at that time

2009



Processed and reported over 2 million labProcessed and reported over 2 million lab
reports in FY 00reports in FY 00

Direct sales force of approximately 30 peopleDirect sales force of approximately 30 people

Over 800 full and part time employeesOver 800 full and part time employees

Processed and reported over 4 million labProcessed and reported over 4 million lab
reports in FY 08reports in FY 08

Direct sales force of approximately 150 peopleDirect sales force of approximately 150 people

Over 2,000 full and part time employeesOver 2,000 full and part time employees

20012001 2009

REVENUE, IN MILLIONSREVENUE, IN MILLIONS
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BRLI: Esoteric Testing has Fueled Growth
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2009

BRLI has demonstrated 20% CAGR over the past fifteen years.

• The clinical laboratory will only realize its full 
value by leveraging its underlying assets.

• Laboratories are defined by the markets they 
serve.

• Clinical Laboratories have a translational role 
to educate and facilitate physicians’ use of new 
science and technology in order to answer 
questions of clinical relevance

Axioms for Growth

2009



•Facilities

•Logistics

•Billing

•Technical Expertise

•Management

•Clinical data

•Physician Network

•Marketing Staff

2000

•Clinical data

•Marketing Staff

•Physician Network

2000



Medical Claims

Lab Results

Pharmacy Data

Hospital Claims

CURRENT
DATA SOURCES

CURRENT
DATA SOURCES

APPLICATIONSAPPLICATIONS

Profiling

Financial

Clinical
Efficiency

PSIMedica Quality
Indicators (PQI’s)

Eligibility

Medical Management

Disease Management

Best Practice Guidelines

Physician Profiling

Fraud and Abuse Reporting

Administrative Data
• Demographics
• Cost Control
• Utilization

Outcomes Research
Market Research

MMS Server

20012001
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• Web‐based, physician application that includes 
office productivity tools and provides on‐line clinical 
ordering and reporting, laboratory and radiology

• Clients include:

– 40 Hospital Systems or Laboratories, representing nearly 175 
facilities

– Over 6,700 physicians representing more than 215,000 patients

– 500M reports delivered to date

• Growing connectivity network poised to deliver web 
based patient management solutions

2009
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Current Status ‐
BioReference/GenPath

• Over 3,500 Physician users 

• Patient Service Centers – Live on orders 
and results

• GenPath – HTML and PDF reporting

• 6 years online results

• Advanced Features to provide individual 
and group data analysis

2009

Right Body Foods are:
•Starch-free
•Low Carbohydrates
•Low in Calories
•Distributed by Health 
Professionals 

2000



BRLIBRLI CapabilitiesCapabilities

GenPathGenPath MediLabsMediLabs
Laboratory for 
Complimentary 
and Alternative 

Medicine

Laboratory for 
Complimentary 
and Alternative 

Medicine
ToxicologyToxicology

Fertility 
Reference 
Laboratory

Fertility 
Reference 
Laboratory

BRLIBRLI

• Cancer Pathology & 
Cytology diagnostic 
services

• Genomics testing
• Full service Oncology 

laboratory

• Institutional testing 
services

• Correctional facilities
• Sub acute, nursing 

facility services

• Heavy Metal, Amino 
Acid, and Vitamin 
Testing

• Alternative Medicine

• Drug toxicology
• Psychiatric & 

substance abuse
• Corporate human 

resource services

• Andrology Fertility 
and Testing

• Hormone testing

Automated, High Volume, Clinical Testing Facilities with SpecialAutomated, High Volume, Clinical Testing Facilities with Specialty Boutiquesty Boutiques

20012001

BRLIBRLI Capabilities  2009Capabilities  2009
FranchisesFranchises

GenPathGenPath

• Cancer Pathology &
• Genomics testing
• Full service Oncology 

laboratory

GeneDxGeneDx

• DNA Sequencing
• aCGH Array testing
• NextGen Sequencing

Regional
Clinical

Laboratory

Regional
Clinical

Laboratory

• Automated
• High Volume
• Physician 

Office

Women’s
Health

Women’s
Health

• Thin-Prep, Image 
Directed  Paps

• HPV, CT/ GC
• STI Testing
• Molecular testing

Correctional
Healthcare

Correctional
Healthcare

• Routine testing
• Formularies
• Regulatory 

Reporting
• Informatics
• HIV, HepC and 

other molecular 
tests

Each Unit with its own Marketing, Testing and Identity

2009

BRLIBRLI



The Regional Laboratory

As of October 1, 2006

As of June 1, 2008 2009



The Regional Laboratory

As a Regional Laboratory, BRLI has an 
infrastructure second to none. 

—“Feet on the Street”

—Existing Customer base and Infrastructure

—Provider of all of the testing, services and support of the 
national laboratories with the focused attention of a 
local regional laboratory

—Superior technology and connectivity solutions

— Inclusion in most managed care plans

2009

Advanced 

Cardiovascular 

Testing

2009



Correctional Healthcare

2009

Correctional Healthcare

• Established presence in NY, NJ, PA, MD, KS, WI, VT, ME, MO, 
NH, AL, DE, NC, FL, GA, SC, AZ, IL, MA, AR, NM, ID, MN, KY, 
OH, MI, CA, LA, MO, CO, DC, OK, OR, IN, NE, TN, WY, TX and 
VA (including prisons and jails);

• Contracts with the two largest (PHS and CMS) and four of the 
five largest national correctional healthcare services 
companies as well as regional companies;

• Highly trained staff that works exclusively in correctional 
healthcare throughout the country; providing specialized 
services through customized solutions;

• Valuable Informatics solutions (EMR ‐ ChartEvolve, Reporting 
‐ CareEvolve, Population management ‐ PSIMedica) provide 
value‐added laboratory differentiation. 2009



GenPath – State of the Art Testing Facilities

Onco-Pathology Services

HEMATOLOGY/ 
ONCOLOGY

• Leukemia, Lymphoma, & 
Myelodysplastic Syndromes

BREAST CANCER
• Pathology Tumor Analysis

GASTROENTEROLOGY

UROLOGY

OB/GYN

Diagnostic,  Prognostic & Therapeutic 
Monitoring of Disease

Benign or Malignant • Unknown Primary •
Undifferentiated Tumor • Microscopic Disease 
Staging

Pathologic Diagnosis & Prognosis of Upper & 
Lower GI Malignancies

Early Detection, Diagnostic & Prognostic Testing  
for Bladder & Prostate Cancer

Early Detection, Diagnostic & Prognostic Testing 
Incorporating Latest Pap Smear Technology; 
ThinPrep  &  HPV Typing

Testing Modalities

Morphology

Immunohistochemistry

Flow Cytometry

Cytogenetics

Fluorescence In Situ
Hybridization (F.I.S.H)

Onco-Pathology Services

20012001

2009



The GenPath Advantage

• Superior Professional Service & Support

• Foremost Experts selected for Scientific 
Advisory Board

• Cutting Edge Technology

• Superior Sales and Marketing

• Patient Centric / Medically Appropriate 

2009

Foremost Experts Serve as Scientific Advisory 
Board Members, Consultants or Advisors

• John Bennett, MD ‐ U of Rochester

• Ayalew Tefferi, MD ‐Mayo Clinic

• Stephen D. Nimer, MD – Memorial Sloan‐Kettering

• Paul Rothberg, PhD ‐ U of Rochester

• Rajendra Damle, PhD ‐ NYU Medical Center

• Barry Maron, MD, U of Minnesota

• Wendy Chung, MD PhD – Columbia University

• Mathew Maurer, MD ‐ Columbia University

• David A. Baker, MD – State U of New York, Stony 
Brook 

• Jeffrey Gilbert, MD ‐Montefiore/Albert Einstein 
Medical Center



Oligonucleotide Array CGH Studies In Myeloproliferative Neoplasms: Comparison With 
Conventional Cytogenetic Analysis and JAK2V617F mutational status

Ayalew Tefferi, MD1, Shireen Sirhan, MD1, Yi Sun, PhD2, Terra Lasho, MT(ASCP)1, Christy M. Finke1, James Weisberger, MD2,3, Sherri Bale, PhD4, John Compton, PhD4, Charles A. LeDuc, 
PhD5,  Animesh Pardanani, MD, PhD1, Erik C. Thorland, PhD1, Yuriy Shevchenko PhD4, Marc Grodman, MD2,5, Wendy K. Chung, MD, PhD5

1Mayo Clinic, Rochester, MN, 2BioReference Laboratories, Elmwood Park, NJ, 3GenPath, Elmwood Park, NJ, 4GeneDx, Gaithersburg, MD, 5Columbia University, New York, NY

Background

Methods

Conventional cytogenetic studies in 
myeloproliferative neoplasms (MPNs) have 
provided pathogenetic, diagnostic and prognostic 
information and in certain instances guide 
therapeutic decisions. It is therefore reasonable to 
hypothesize that a higher resolution examination 
of chromosomes might reveal additional changes 
that are scientifically as well as clinically 
relevant.

Results

iii)          Comparison of array CGH and JAK2V617F                 
mutational status in 60 informative patients:

Sixty patients had information on JAK2V617F mutational 
status: 25 PMF, 18 PV, 13 ET, and 4 post-ET/PV MF. The 
mutation was detected in 43 (72%) cases including all 18 
(100%) PV cases, 17 (68%) of 25 PMF cases, and 5 (39%) 
of 13 ET cases. Among the 38 patients with either PMF or 
ET, CNCs were more frequently detected in the presence of 
JAK2V617F (50% vs. 19%; p=0.05).

Conclusions
1)In PV and ET, oligonucleotide array CGH is superior to bone marrow cytogenetic analysis in detecting genomic aberrations. 

Furthermore, in these two disorders, array CGH is more likely to detect genomic changes in the presence of JAK2V617F.
2)Oligonucleotide array CGH in PMF discloses the occurrence of genomic losses that accompany translocations, which are 

assumed to be balanced by cytogenetic analysis.
3)Prospective studies with concomitant assessment of array CGH and cytogenetic studies are required to clarify the diagnostic 

and prognostic value of the former in comparison to the latter.
4)The non-trivial rate of detecting array CGH-apparent genomic changes in PV and ET warrants further studies to examine its 

prognostic value. 

Table 1

Table 2

Comparative genomic hybridization (CGH) was 
performed on archived DNA from peripheral blood 
granulocytes with a gender matched normal control 
using oligoarrays with either 44,000 or 105,000 
oligonucleotides.  Data were analyzed with CGH 
Analytics (Agilent). Copy number changes were 
considered significant (CNCs) if they were defined 
by 4 or more adjacent oligonucleotides spanning at 
least 150,000 base pairs, contained at least one 
gene, and were not identified in the Database of 
Genomic Variants. The study population was 
retrospectively selected based on availability of 
study sample and presence of a World Health 
Organization-defined diagnosis of BCR-ABL-
negative classic MPN: primary myelofibrosis 
(PMF), polycythemia vera (PV), essential 
thrombocythemia (ET), post-ET MF and post-PV 
MF.

i) Patients:
Peripheral blood-derived granulocyte DNA from 80 

patients (median age 56 years, range 18-89; 53 males) with 
classic BCR-ABL-negative MPNs were studied: 32 with 
PMF, 26 with PV, 13 with ET, 6 with post-ET MF and 3 
with post-PV MF. Samples for array CGH study were 
collected at a median of 25 months (range, 0-338) from 
diagnosis and 37 (52%) of 71 evaluable patients had 
received treatment. Median (range) values at time of 
sample accrual were hemoglobin level 13.3 g/dL 
(transfusion dependent-18.2), leukocyte count 9.3 x 109/L 
(3.3-133), and platelet count 403 x 109/L (49-1715). 
Cytogenetic information, collected at variable times before 
the current study, was available in 57 patients. Twelve 
healthy volunteers were used as controls.

ii)          Array CGH results for all 80 study patients 
(Table 1):

Array CGH revealed CNCs in 28 (35%) cases among the 
80 study patients and in none of the 12 normal controls. 
The percentage of patients with CNCs was 44% for PMF, 
35% for PV and 15% for ET. In addition, 2 of 6 patients 
with post-ET MF and 1 of 2 patients with post-PV MF 
displayed CNCs.

iv)           Comparison of array CGH and 
karyotype in 62 cases with cytogenetic studies 

performed at any time prior to array CGH study 
(Table 2):

Cytogenetic studies were 
performed either at diagnosis or within 1 year of 
array CGH in 62 patients (25 PMF, 21 PV, 11 ET, 5 
post-ET/PV MF); the results were abnormal in 10 
(16%) cases.  Array CGH revealed CNCs in 22 
(36%) patients including 5 (50%) with abnormal and 
17 (33%) with normal cytogenetic results. However, 
all 21 patients with PV and 11 with ET displayed 
normal cytogenetics despite the presence of CNCs in 
29% and 18%, respectively. In PMF, the respective 
rates of CNCs and abnormal cytogenetics were 48% 
and 36%. 

v)     Comparison of array CGH and karyotype in 
43 cases with cytogenetic studies performed 

within one year of array CGH study:

Cytogenetic studies were 
performed within 1 year of the array CGH study in 
43 patients (18 PMF, 15 PV, 6 ET, 4 post-ET/PV 
MF); the results were abnormal in 6 (14%) cases and 
normal in 37.  Array CGH revealed CNCs in 16 
(37%) patients including 4 (67%) with abnormal and 
12 (32%) with normal cytogenetic results. However, 
all 15 patients with PV and 6 with ET displayed 
normal cytogenetics despite the presence of CNCs in 
27% and 33%, respectively. In PMF, the respective 
rates of CNCs and abnormal cytogenetics were 44% 
and 28%. 

No. Of Patients 
with CNCs (%)

All patients (n=62) 22 (36%)

Patients with normal cytogenetics (n=52) 17 (33%)

Patients with abnormal cytogenetics (n=10) 5 (50%)

All PMF patients (n=25) 12 (48%)

PMF patients with normal cytogenetics (n=16) 8 (50%)

PMF patients with abnormal cytogenetics (n=9) 4 (44%)

All PV patients (n=21) 6 (29%)

PV patients with normal cytogenetics (n=21) 6 (29%)

PV patients with normal cytogenetics (n=0) N/A

All ET patients (n=11) 2 (18%)

ET patients with normal cytogenetics (n=11) 2 (18%)

ET patients with abnormal cytogenetics (n=0) N/A

No. of patients 
with CNCs (%; 
“n” evaluable)

No. of patients 
with CNCs (%; 
“n” evaluable)

No. of patients 
with CNCs (%; 
“n” evaluable)

All patients 28 (35%; n=80) 10 (16%; n=62) 43 (72%; n=60)

PMF only 15 (44%; n=32) 9 (36%; n=25) 17 (68%; n=25)

PV only 9 (35%; n=26) 0 (0%; n=0) 18 (100%; 
n=18)

ET only 2 (15%; n=13) 0 (0; n=11) 5 (39%; n=13)

Post-ET/PV 
PMF (n=9)

3 (33%; n=9) 1 (20%; n=5) 3 (75%; n=4)

2009

Cutting 

Edge 

Technology
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Cutting 

Edge 

Technology

2009

Personalized Medicine Requisition Form
Cutting Edge Technology

2009



GenPath Leadership Brochure
GenPath Diagnostic Guidelines

GenPath Anatomic Pathology Services
GenPartners Program

K‐RAS Testing
Coagulation Testing

GenPath Sales Team: 
Superior Sales and Marketing

Personalized Medicine 2009

Physician

Testing

Algorithm

MDS

Patient Centric 

/ Medically 

Appropriate

2009



GenPath:
Personalized 
Reporting

Patient Centric 

/ Medically Appropriate

2009

42

Patient Centric 

/ Medically 

Appropriate

Women’s 

Health 

Initiative

2009



4

Patient Centric 

/ Medically 

Appropriate

Women’s 

Health 

Initiative

2009

GeneDx home page

2009



GeneDx Current Test Offerings

2009

Fiscal 2007: $9.9M

Fiscal 2008: $17M 

82% increase over ‘07.

00

1,200,000
2,400,000

3,600,000
4,800,000

6,000,000

Q1 Q2 Q3 Q4

2009
2008
2007
2006

Revenue by Quarter

Q109 60% increase over Q108

2009



DNA Sequencing

The GOLD Standard

Genetic Testing: The DNA Age

2009



GeneDx: The future of Diagnostic Testing

2009

Molecular Karyotyping
with 

Oligonucleotide Microarray 

2009



Causes of Sudden Death in Young 
Athletes

Hypertrophic Cardiomyopathy

• Incidence of 1/500 adults, most common genetic cardiac 
disease

• Most common cause of sudden cardiac death in children 
and adolescents

• Autosomal dominantly inherited
• Family history may not be revealing
• Penetrance varies with age, hypertrophy often not 

apparent at least until after puberty
– Requires serial echos

• First symptom may be sudden death

2009



Familial Hypertrophic Cardiomyopathy
is Genetically Heterogeneous

Gene Mutations Frequency
MYH7 70 <35-50%

MYH6 1 ?

MYL3 2 <1%

MYL2 8 <1%

ACTC 5 ?

TNNT2 14 15-20%

TNNB 8 <1%

TNNC1 1 ?

TPM1 5 <5%

MYBPC3 30 >15-20%

TTN 1 ?
PRKAG2 2 ?

2009

Mutation Specific Prognosis
• Troponin T (TNNT2): Highly variable, can be 
associated with subclinical hypertrophy with high 
risk of sudden cardiac death, or significant 
hypertrophy with low risk

• Cardiac myosin binding protein C (MBP‐C): Late 
onset HCM, mild hypertrophy, good prognosis

• Beta Myosin Heavy Chain (MyHC): Generally early 
onset, poor prognosis, Generally early onset, poor 
prognosis

– Arg663His: atria fibrillation
– Arg719Gln: heart failure
– Arg403Gln, Arg719Trp, Arg453Cys, Arg723Gly: increased risk of 

sudden death (50% mortality by age 30)
– Phe513Cys, Leu908Val, Val606Met, Gly256Glu: mild hypertrophy, low 

incidence of sudden death 2009



What is Next Generation Sequencing ?

Next‐Gen sequence analysis is a high‐throughput 

technique to retrieve large amounts of sequence data 

in a fast, cost‐effective and sensitive way.

≈ 50 MILLION CLUSTERS 

PER FLOW CELL

20 MICRONS

100 MICRONS

Sequencing



Add 4 Fl-
NTP’s + 
Polymerase

Incorporated 
Fl-NTP is 
imaged

Terminator and 
fluorescent dye are 
cleaved from the Fl-
NTP

X 36 or more cycles

Sequencing forward strand

Hypertrophic Cardiomyopathy 
(HCM) Panel

• 17 Genes

• Total of 172 amp 
icons

• Total size 77,000 BP

Gene Name Amp icons
ACTC1 10
CAV3 4
GLA 7

LAMP2 11
MTTG 1
MTTI 1
MTTK 1

MYBPC3 24
MYH7 34
MYL2 6
MYL3 4

MYLK2 9
PRKAG2 18
TNNC1 4
TNNI3 5
TNNT2 15
TPM1 14
TTR 4

Conventional Sequencing:

>$17,000, several months TAT



Successful Genetics Testing Must Include:

• Obtaining Proper Clinical Information Prior to 
Testing

• Expert Testing with Minimal Indeterminate 
Results

• Thorough Reporting based on Academic Sources

• Fully Engaged Genetic Counselors

• Comprehensive Patient & Physician Education 

It’s More than Just Testing



Clinical Lab ChallengesClinical Lab Challenges

How do you prevent a laboratory from 
becoming a commodity provider?  

How can the Clinical Laboratory deliver 
greater value? 

Two Major Challenges - 2001
2009

Access: Laboratories maintain a central position in the 

healthcare continuum;

Laboratories are Ubiquitous and play an essential role in, 
diagnosis and monitoring of disease;

Data: Laboratories enable virtually all healthcare analysis;

Translate:  Laboratories play a primary role in translating 

science to patient care.

Critical Assets of the Clinical Laboratory



20012001

Call to Arms

20092009

ACCESS

Let nothing stand between the laboratory and the physician

Embrace competition

Fight restrictive arrangements of any kind from any source

Differentiate your laboratory to the physician user at all costs

Call to Arms



Promote the value of laboratory 

testing:

Can’t spell prevention without 

laboratories.

Utilization is not a four letter 

word

Call to Arms

Results for Life
A Targeted Public Affairs Campaign to 

Communicate the Value of Laboratory Tests

Value of Laboratory Services: Defining A 
Strategic Vision & Direction



Communication

Laboratory data remains the 

essential component of any 

healthcare analytics

Call to Arms



Clinical RelevanceClinical Relevance

Medical
373

Medical
373

Pharmacy 
241

Pharmacy 
241

Laboratory 
Results 

264

Laboratory 
Results 

2648383

129129
5151

2323

**Information from actual PSIMedica Beta group**Information from actual PSIMedica Beta group

Actual Total Diabetic Population - 661Actual Total Diabetic Population - 661

TYPICAL QUERY EXAMPLES

What percent of diabetics had yearly   
foot exam?

None

What percent of diabetics had eye exams?   

4%  (25 of 661)

What percent of diabetics had urinary 
tests for microalbuminuria?  

3%  (20 of 661)

What percent of diabetics are on ACE 
Inhibitors?  

13%  (89 of 661)

TYPICAL QUERY EXAMPLES

What percent of diabetics had yearly   
foot exam?

None

What percent of diabetics had eye exams?   

4%  (25 of 661)

What percent of diabetics had urinary 
tests for microalbuminuria?  

3%  (20 of 661)

What percent of diabetics are on ACE 
Inhibitors?  

13%  (89 of 661)

20012001

ClinicalCLeWLaboratory eWarehouse

2009



Protect the Translative  and 

Educational  Role of clinical 

Laboratories
‐Regulation  of Laboratory Developed 
Tests (LDTs)
‐Exclusive Licensing of Gene Patents

Call to Arms

2009

Demonstrate

The Value of

Laboratory 

Developed 

Tests



‐Tests are not designed in Board 
Rooms

‐Respond to rare diseases or 
relatively rare clinical events

‐LDTs Promote Innovation

‐Genomic discovery does not lend 
itself to old ways

Value of Laboratory Developed Tests

CYP2C9
CYP2C9*2 (C403T)

CYP2C9*3 (CA1075C)
CYP2C9*4 (T1076C)

CYP2C9*5 (C1080G)
CYP2C9*6 (818)
CYP2C9*11 (A335T)

VKORC 1
1. -1639 G→A
2. 85 G→T
3. 121 G→T
4. 134 T→C
5. 172 A→G
6. 1331 G→A
7. 3487 T→G
8. 3730 G→A

CYP4F2 V433M

VKORC1 (Resistance)
106 G→T

Warfarin (Coumadin) Sensitivity



Gene Discovery in Timeline in DCM

Gene Discovery in Timeline in HCM
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Molecular Genetics

Common Forms of LQTS
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