Appendix 1

.FAMILION

GENETIC TESTS FOR INHERITED CARDHAC STNDROMES

Technical Specifications

The results of these tests should be interpreted and utilized after
review of the following specifications:

Indications

These tests are indicated for individuals with suspected
Familial Long QT Syndrome (LQTS), Brugada Syndrome
(BrS), Catecholaminergic Polymorphic Ventricular
Tachycardia (CPVT), Hypertrophic Cardiomyopathy (HCM),
and related syndromes, or for family members of individuals
who have tested positive for a genetic variant associated with
one of these conditions. These tests identify genetic variants in
genes in which mutations have been shown to cause or create
susceptibility to these syndromes.

Description of Genetic Assays

The FAMILION tests include 5 testing options. The first 4
options are index tests, which include comprehensive sequence
determination and variant detection in open reading frame and
intronic sequences containing splice junction sites for the
included exons.

1. LQTS Test. Provides analysis covering all exons (73
amplicons) of five genes associated with LQTS as follows and
is indicated for cases of suspected Long QT Syndrome:
KCNQI (LQT1), KCNH2 (LQT2), SCN54 (LQT3), KCNE!
(LQTS), and KCNE2 (LQT6) and other syndromes attributed to
mutations in these genes.

2. BrS Test. Provides analysis covering all exons (34
amplicons) of the gene SCN5A (BrS1) and is indicated for
cases of suspected Brugada Syndrome and other syndromes
attributed to mutations in SCN5A.

3. CPVT Test. Provides analysis covering selected exons (41
amplicons) of the gene RYR2 (CPVTI) and is indicated for
cases of suspected Catecholaminergic Polymorphic Ventricular
Tachycardia. The following 38 exons are covered, which
includes all those in which CPVT-associated mutations have
been reported as of April, 2008, and others that are adjacent: 3,
8-15, 37, 41, 44-50, 83, 87-105.

4. HCM Test. Provides analysis covering all exons (113
amplicons) of nine genes associated with HCM as follows and
is indicated for cases of suspected Hypertrophic
Cardiomyopathy: ACTC, MYBPC3, MYH7, MYL2, MYL3,
TNNT2, TNNI3, TNNC1, and TPM1.

5. Family Specific Test. Provides analysis of one or more
Class I or II variants (see below) found in an index case and is
indicated for testing blood-relatives. Includes sequence
determination and variant detection in the gene region(s) in
which mutation(s) were detected in the index case for the
family. If additional mutations or variants are found in the
Family Specific Test, these will also be reported.

Description of Methods

1. Sample acquisition: An 8§ ml blood sample in two (2) 4 ml
EDTA tubes provided in the sample collection kit is required
and shipped overnight at room temperature to the test
laboratory. Genomic DNA is isolated from fresh whole blood.
Bar codes on each tube provide sample tracking. DNA, frozen
blood, and frozen and paraffin-embedded tissue samples are
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also accepted if they meet specific requirement criteria. Please
contact our Customer Service Department to discuss these
criteria.

2. DNA Sequence Analysis: DNA amplification by
polymerase chain reaction (PCR) is used to generate templates
for direct sequencing. A number of PCR amplicons are utilized
to obtain coverage of the complete open reading frame, splice
junction sites and flanking regions for the targeted regions of
each gene. Directed sequencing is performed in both forward
and reverse directions using dye-terminator chemistries for all
regions except for those regions that, due to constraints
within the particular DNA sequence, are amplified twice
and then sequenced in a single direction. Automated
electrophoretic separation of sequencing reactions is performed.
3. Variant Detection: Sequence traces are analyzed for
heterozygous or homozygous variants with respect to public
reference sequences that have been confirmed by sequencing
hundreds of individuals of diverse ancestry. For each amplicon,
the analysis employs reference traces that were generated using
the same protocol as the patients’ traces. Sequence traces
are computationally and visually compared with reference
traces to identify and validate variant calls. In order to be
analyzed, each trace must meet rigorous quality standards. Two
technologists independently score all traces for variants and a
supervisor reconciles discrepancies.

4. Report Generation: Class I, II, and III variants, as defined
below, are reported. The final report is reviewed and signed by
a CLIA licensed Laboratory Director.

Performance Characteristics

1. Analytical Specificity (Index Tests): The chance of a
falsely detected genetic variant is minimized by requiring that
each variant be seen in independent sequence traces and that
two trained technicians independently examine each trace. For
each positive finding of a Class I or Class II variant (see
definitions below), a second round of PCR amplification and
sequencing is performed to confirm the initial finding. Chances
of false positives are further minimized by using a validated
sample tracking system involving robotics and barcodes.

2. Analytical Sensitivity (Index Tests): Failure to detect a
variant in an analyzed amplicon could be due to an amplicon
being refractory to analysis by direct DNA sequencing, sample
mishandling, sample tracking errors or errors in data analysis.
The rate of such errors is estimated to be < 1%.

3. Clinical Sensitivity: It is estimated that detectable variants
in these gene panels respectively account for 60-80% of LQTS,
15-30% of Brugada Syndrome, 50-55% of CPVT, and 50-60%
of HCM (Tester et al. Heart Rhythm 2:507-517, 2005;
Napolitano and Priori. Heart Rhythm 4:675-678, 2007; Taggart
et al. Circulation 115:2613-2620, 2007; Keren et al. Nature
Clinical Practice Cardiovascular Medicine 5:158-68, 2008.).

4. Clinical Specificity: It is estimated that 5% of apparently
unaffected individuals test positive for a possible or probable
deleterious mutation in one of the five LQTS genes,
approximately 3% in SCN54 alone, 3% for CPVT, and a few
percent for HCM (Ackerman et al. Mayo Clinic Proceedings
78:1479-1487, 2003; Ackerman et al. Heart Rhythm 1:600-607,
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The FAMILION® Tests Technical Specifications

2004; Tester et al. Circulation 112:1I-516, 2005). Therefore,
comprehensive clinical evaluation is strongly recommended to
direct treatment decisions for both positive and negative test
results.

5. Family Specific Test: The analytical sensitivity, analytical
specificity, and clinical sensitivity of these analyses are all
approximately 100%.

6. Limitations: There may be amplicons for which it is not
possible to generate traces in both directions. These tests will
not detect large DNA rearrangements or deletions and will not
detect errors in RNA ftranscription or processing that are
unrelated to coding sequence variants of DNA exons. The tests
will not detect mutations in non-targeted exons, nor in exons
that belong to alternate transcripts. For many of these
syndromes, mutations in other genes have been rarely
implicated as causative but are not tested in these analyses.

Variant Classification and Interpretation

DNA variants are identified and classified by comparison with
reference sequences and the PGxHealth Variant Database. This
database is produced through review of published literature and
through results of PGxHealth’s sequencing. This database also
contains an extensive collection of common polymorphisms
and rare variants in these genes that are not expected to confer
susceptibility to congenital arrhythmia syndromes; these
variants were found in comprehensive scanning of the genes in
several hundred individuals of diverse race and ethnicity or
from study of the literature, together referred to as the
“Reference Panel”, which differs in composition across the
tested genes. The healthy individuals in the Reference Panel
were not known to have inherited cardiac syndromes
(Ackerman et al. Mayo Clin Proc 78:1479-1487, 2003;
Ackerman et al. Heart Rhythm 1:600-607, 2004). An expert
scientist ensures variant classification and interpretation reflect
current, published information.

Each variant that is detected is categorized into one of 4 classes.

These classes and classification rules are described below.
Based on additional evidence, rare exceptions may be made
and will be noted in the test report. Note: These classes should
not be confused with the designations such as LQT1, LQT2,
LQT3, etc., which relate to the syndrome and affected gene.

CLASS I: Deleterious and Probable Deleterious Mutations
LOTS and BrS Tests
1. Evidence of deleteriousness
2. Nonsense variant
3. Missense single nucleotide variant not seen in the
Reference Panel in transmembrane-spanning domain
or pore
4. Insertion or deletion
a. Frameshift variant
b. In-frame variant in transmembrane-spanning
domain or pore
CPVT and HCM Tests
1. Evidence of deleteriousness
2. Nonsense variant
3. Insertion or deletion causing a frameshift
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CLASS II: Possible Deleterious Mutations (Variants of
LQTS and BrS Tests
1. Missense single nucleotide variant not seen in the
Reference Panel and not in transmembrane-spanning
domain or pore
2. Missense single nucleotide variant seen in the
Reference Panel with allelic frequency < 0.5%, but
with published evidence of deleteriousness
3. In-frame insertion or deletion not in transmembrane-
spanning domain or pore
4. Predicted splice site variant
CPVT and HCM Tests
1. Missense single nucleotide variant not seen in the
Reference Panel
2. Missense single nucleotide variant seen in the
Reference Panel with allelic frequency < 0.5%, but
with published evidence of deleteriousness
3. In-frame insertion or deletion
4. Predicted splice site variant

CLASS III: Polymorphisms (Variants Not Generally Expected
to be Deleterious)

1. Protein-altering variant seen in the Reference Panel
with either
a. Common frequency (= 0.5%) or
b. Rare frequency (< 0.5%) and without published
evidence of deleteriousness

CLASS IV: Non-Protein-Altering Variants

All non-coding and synonymous variants (no changes in
encoded amino acid) except those predicted to affect intron
splicing, which are categorized as Class II Mutations (splice
variants). These variants do not alter the protein coding
sequence. Because of the lack of known or suspected clinical
significance, these variants are not reported.

Recommendation for family member testing: In cases where
a Class I or Class II mutation is found, a recommendation for
clinical evaluation and genetic testing of first-degree blood
relatives will be included in the report.

Change of interpretation and amended reports: If there is a
change in the clinical interpretation of a reported variant, an
amended test report will be generated and provided to the
referring physician, when possible. A change in interpretation
may be due to new evidence that indicates a variant is more or
less likely to be deleterious than indicated by evidence existing
at the time of initial reporting.

Laboratory: The FAMILION tests are performed by
PGxHealth, LLC, 5 Science Park, New Haven, CT 06511. The
U.S. Food and Drug Administration (FDA) has not approved
these tests; however, FDA approval is not currently required
for clinical use of these tests. These tests meet the requirements
for high complexity tests under the Clinical Laboratory
Improvement Amendments Act and its implementing
regulations.

CT License # CL-0633

Page 2 of 2

PGXHEALTH ¢ FIVE SCIENCE PARK * NEW HAVEN, CONNECTICUT 06511 « 866.326.4546

F-45


faunteroytd
Text Box
F-45


Appendix 2

. FAMILION

GENETIC TESTS FOR INHERITED CARDIAC SYNDROMES

LQTS Test Report
(CONFIDENTIAL)

PHYSICIAN SPECIMEN PATIENT
Physician's Name: Specimen Type: Blood Patient's Name:
Hospital/Institution: Draw Date: Date of Birth:
Mailing Address: Receive Date: Patient ID:
Report Date: Gender: M
Requisition #:

TEST RESULTS

This individual is positive for the deleterious mutation KCNH2 Gly 657 Ser.

INTERPRETATION

KCNH2 Gly 657 Ser - Deleterious Mutation Found: This test result indicates the presence of the genetic mutation
KCNH2 Gly 657 Ser. This mutation is a Class | variant, meaning it has either been functionally characterized as
abnormal or is otherwise strongly expected to cause a familial arrhythmia-causing syndrome: Type 2 Long QT
Syndrome (LQT2)(Hardman et al., J Biol Chem. 2007 Nov 2;282(44):31972-81. Epub 2007 Sep 6. (17823114)).
Comprehensive clinical evaluation is strongly recommended to direct treatment decisions.

Based upon this test result, all first-degree relatives of this patient (offspring, siblings, parents) should undergo a
careful clinical evaluation that includes a screening electrocardiogram and genetic testing to determine the presence
or absence of this specific mutation. Evaluation, including genetic testing of extended relatives (second-degree
relatives: grandparents /aunts /uncles /nieces /nephews; third-degree relatives such as cousins, great aunts/uncles,
etc. and beyond), should be directed based upon the family history or guided by transmission pattern established
following genetic test results of first-degree relatives. For example, if this mutation is detected in an affected
individual's mother but not in the father, then all of the mother's first-degree relatives should receive thorough
evaluation whereas the paternal side of the family would require no further evaluation.

To order the FAMILION Family Specific Test for family members of this patient, use the following Family Specific
Code:

GPI-

This code must be included on the FAMILION Test Requisition/Payment Authorization Form (Form A) for the Family
Specific Test.

Polymorphism(s) Found: This test result indicates identification of one or more genetic variants that have been
identified previously in normal subjects and are considered polymorphisms (Class lll variants). These variants
are not likely arrhythmia syndrome-causing variants. Family screening for the presence of class lll variants is not
recommended.
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Continuation of Report Patient Name:

RESULTS SUMMARY

Num Gene Region(G) Nucl. Change AA. Genotype Region(P) Region Type(P) Class
Change
1 KCNH2 exon 8 1969 G>A Gly 657 G/A S6 Transmembrane
Ser
2 KCNE1 exon 4 112 G>A Gly 38 Ser G/A N-Terminal N-Terminal 11l
3 KCNH2 exon 11 2690 A>C Lys C/IC C-Terminal C-Terminal 11l
897 Thr

All Regions of Interest (100%) were successfully sequenced in the FAMILION Comprehensive Test for the
genes KCNQ1 (LQT1), KCNH2 (LQT2), SCN5A (LQT3), KCNE1 (LQT5), KCNE2 (LQT®6). Class IV variants, those
genetic variants that are not expected to have any effect on the encoded protein, are not reported.

Limitations: This assay will not detect large DNA rearrangements or deletions and will not detect all errors in the
RNA transcription or processing which are unrelated to coding sequence variants of DNA exons. Interpretation and
classification of variants are subject to change in light of new evidence.

Methods: Genomic DNA was amplified by polymerase chain reaction to generate templates for direct sequencing
of the complete open reading frame, splice junctions, and flanking regions of the genes KCNQ1, KCNH2, SCN5A,
KCNE1, and KCNEZ2. See technical specifications for details.

These test results should only be used in conjunction with the patient's clinical history and any previous analysis of
the appropriate family members. It is strongly recommended that these test results be communicated to the patient in
a setting that includes appropriate counseling. The results of this test are not intended to be used as the sole means
for patient diagnosis or patient management decisions. The test was developed and its performance characteristics
determined by Cogenics. The U.S. Food and Drug Administration (FDA) has not approved this test; however, FDA
approval is not currently required for clinical use of this test. This test meets the requirements for high complexity tests
under the Clinical Laboratory Improvement Amendments Act and its implementing regulations.

Authorized Signature:

Patricia D. Murphy, Ph.D., FACMG, Laboratory Director X
Jessica K. Booker, Ph.D., FACMG, Associate Laboratory Director

This test is performed by Cogenics, Inc. ,
CT License Number: CL-0633

5 Science Park, New Haven, CT 06511
CLIA Number: 07D0995237

07RR1022LQTS
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Patient Name:

Continuation of Report
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Appendix 3

.FAMILION

GENETIC TESTS FOR |[NHERITED CARDIAC SYNDROMES

LQTS Test Report
(CONFIDENTIAL)

PHYSICIAN SPECIMEN PATIENT
Physician's Name: Specimen Type: Blood Patient's Name:
Hospital/Institution: Draw Date: Date of Birth:
Receive Date: Patient ID:
Mailing Address: Report Date: Gender: F
Requisition #:

TEST RESULTS

This individual is positive for the possible deleterious mutation KCNQ1 Lys 362 Arg.

INTERPRETATION

KCNQ1 Lys 362 Arg - Possible Deleterious Mutation Found: This test result indicates the presence of the genetic
mutation KCNQ1 Lys 362 Arg. This mutation is a Class Il variant, meaning it is a type that may have the potential

to cause a familial arrhythmia-causing syndrome: Type 1 Long QT Syndrome (LQT1) (Tester et al., Heart Rhythm.
2005 May;2(5):507-17 (15840476)). However, approximately 5% of reported healthy volunteers have been found

to possess class |l mutations. Therefore, extreme caution and comprehensive clinical evaluation are advised with
respect to the incorporation of this variant information into treatment decisions.

Based upon this test result, all first-degree relatives of this patient (offspring, siblings, parents) should undergo a
careful clinical evaluation that includes a screening electrocardiogram and genetic testing to determine the presence
or absence of this specific mutation. Evaluation, including genetic testing of extended relatives (second-degree
relatives: grandparents /aunts /uncles /nieces /nephews; third-degree relatives such as cousins, great aunts/uncles,
etc. and beyond), should be directed based upon the family history or guided by transmission pattern established
following genetic test results of first-degree relatives. For example, if this mutation is detected in an affected
individual's mother but not in the father, then all of the mother's first-degree relatives should receive thorough
evaluation whereas the paternal side of the family would require no further evaluation.

To order the FAMILION Family Specific Test for family members of this patient, use the following Family Specific
Code:

GPI-

This code must be included on the FAMILION Test Requisition/Payment Authorization Form (Form A) for the Family
Specific Test.

Polymorphism(s) Found: This test result indicates identification of one or more genetic variants that have been
identified previously in normal subjects and are considered polymorphisms (Class lll variants). These variants
are not likely arrhythmia syndrome-causing variants. Family screening for the presence of class lll variants is not
recommended.
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Continuation of Report Patient Name:
RESULTS SUMMARY
Num Gene Region(G) Nucl. Change AA. Genotype Region(P) Region Type(P) Class
Change
1 KCNQ1 exon 8 1085 A>G Lys AIG C-Terminal C-Terminal Il
362 Arg
2 KCNE1 exon 4 112 G>A Gly 38 Ser A/A N-Terminal N-Terminal 11l

All Regions of Interest (100%) were successfully sequenced in the FAMILION Comprehensive Test for the
genes KCNQ1 (LQT1), KCNH2 (LQT2), SCN5A (LQT3), KCNE1 (LQT5), KCNE2 (LQT6). Class IV variants, those
genetic variants that are not expected to have any effect on the encoded protein, are not reported.

Limitations: This assay will not detect large DNA rearrangements or deletions and will not detect all errors in the
RNA transcription or processing which are unrelated to coding sequence variants of DNA exons. Interpretation and
classification of variants are subject to change in light of new evidence.

Methods: Genomic DNA was amplified by polymerase chain reaction to generate templates for direct sequencing
of the complete open reading frame, splice junctions, and flanking regions of the genes KCNQ1, KCNH2, SCN5A,
KCNE1, and KCNEZ2. See technical specifications for details.

These test results should only be used in conjunction with the patient's clinical history and any previous analysis of
the appropriate family members. It is strongly recommended that these test results be communicated to the patient in
a setting that includes appropriate counseling. The results of this test are not intended to be used as the sole means
for patient diagnosis or patient management decisions. The test was developed and its performance characteristics
determined by Cogenics. The U.S. Food and Drug Administration (FDA) has not approved this test; however, FDA
approval is not currently required for clinical use of this test. This test meets the requirements for high complexity tests
under the Clinical Laboratory Improvement Amendments Act and its implementing regulations.

Authorized Signature:

Patricia D. Murphy, Ph.D., FACMG, Laboratory Director X
Jessica K. Booker, Ph.D., FACMG, Associate Laboratory Director

This test is performed by Cogenics, Inc., 5 Science Park, New Haven, CT 06511
CT License Number: CL-0633 CLIA Number: 07D0995237
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Continuation of Report Patient Name:

KCNQ1/KVLQT1
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Appendix 4

-FAMILION

GENETIC TESTS FOR INHERITED CARDIAC SYNDROMES

LQTS Test Report
(CONFIDENTIAL)

PHYSICIAN SPECIMEN PATIENT
Physician's Name: Specimen Type: Blood Patient's Name:
Hospital/Institution: Draw Date:
Receive Date: Date of Birth:
Mailing Address: Report Date: Patient ID:
Gender: M
Requisition #:

TEST RESULTS

This individual is negative for deleterious mutations.

INTERPRETATION

No deleterious mutations (Class | or Class Il variants) were found. This result is inconclusive and DOES NOT
EXCLUDE the presence of a heritable disorder predisposing to cardiac arrhythmias, as variants in genomic regions
not included in this test may play a causative role in such disorders. Among patients with a high clinical index of
suspicion of disease, up to 25% of patients with LQTS and 70% of patients with Brugada Syndrome do not have
deleterious mutations that would be identified with this test but may have deleterious mutations in other genes or in
other regions of these genes.

Polymorphism(s) Found: This test result indicates identification of one or more genetic variants that have been
identified previously in normal subjects and are considered polymorphisms (Class Il variants). These variants
are not likely arrhythmia syndrome-causing variants. Family screening for the presence of class Ill variants is not
recommended.

RESULTS SUMMARY

Num Gene Region(G) Nucl. Change AA. Genotype Region(P) Region Type(P) Class
Change
1* KCNH2 exon 13 3140 G>T Arg 1047 GIT C-Terminal C-Terminal 1]
Leu*

*The variant Arg 1047 Leu may be a susceptibility variant in dofetilide-induced Torsades de Pointes (Sun, et al., J Mol Cell Cardiol. 2004
Nov;37(5):1031-9).

All Regions of Interest (100%) were successfully sequenced in the FAMILION Comprehensive Test for the
genes KCNQ1 (LQT1), KCNH2 (LQT2), SCN5A (LQT3), KCNE1 (LQT5), KCNE2 (LQT6). Class IV variants, those
genetic variants that are not expected to have any effect on the encoded protein, are not reported.

Limitations: This assay will not detect large DNA rearrangements or deletions and will not detect all errors in the
RNA transcription or processing which are unrelated to coding sequence variants of DNA exons. Interpretation and
classification of variants are subject to change in light of new evidence.

07RR1022LQTS 10f2
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Continuation of Report Patient Name:

Methods: Genomic DNA was amplified by polymerase chain reaction to generate templates for direct sequencing
of the complete open reading frame, splice junctions, and flanking regions of the genes KCNQ1, KCNH2, SCN5A,
KCNE1, and KCNEZ2. See technical specifications for details.

These test results should only be used in conjunction with the patient's clinical history and any previous analysis of
the appropriate family members. It is strongly recommended that these test results be communicated to the patient in
a setting that includes appropriate counseling. The results of this test are not intended to be used as the sole means
for patient diagnosis or patient management decisions. The test was developed and its performance characteristics
determined by Cogenics. The U.S. Food and Drug Administration (FDA) has not approved this test; however, FDA
approval is not currently required for clinical use of this test. This test meets the requirements for high complexity tests
under the Clinical Laboratory Improvement Amendments Act and its implementing regulations.

Authorized Signature:

Patricia D. Murphy, Ph.D., FACMG, Laboratory Director X
Jessica K. Booker, Ph.D., FACMG, Associate Laboratory Director

This test is performed by Cogenics, Inc., 5 Science Park, New Haven, CT 06511
CT License Number: CL-0633 CLIA Number: 07D0995237

07RR1022LQTS 20of2
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Appendix 5

5 Science Park

New Haven, CT 06511
P: 877.274.9432

F: 203.786.3418

March 3, 2008

Dr. XYZ
ADDRESS
CITY, STATE ZIP

Dear Dr. XYZ,

Thank you for referring your patient for the FAMILION® Test for cardiac ion channel
mutations. Although the FAMILION Test did not identify any Class | or Class Il
mutations (see the FAMILION Technical Information Sheet for class definitions), this
does not rule out a diagnosis of a cardiac channelopathy. In fact, based on current
knowledge, approximately 25% of patients with a high index of suspicion for Long QT
Syndrome (LQTS), 50% for Catecholaminergic Polymorphic Ventricular Tachycardia
(CPVT) and 75% for Brugada Syndrome (BrS) will have a negative genetic test.

If your index of suspicion for an inherited heart rhythm disorder is high for this patient,
research studies including mutational analysis for novel genetic mechanisms may be
available. For information about current research genetic testing programs, please contact
either of the following non-profit organizations that are dedicated to supporting and
advocating for families with inherited heart rhythm disorders:

Cardiac Arrhythmias Research Sudden Arrhythmia Death
and Education Foundation (CARE) Syndromes (SADS) Foundation
(800) 404-9500 (800) 786-7723 or (800)
STOP SADS

www.longqgt.org www.sads.org

Respectfully,

Carol R. Reed, MD, FACP, FCCP
Executive Vice President and Chief Medical Officer for Clinical Data, Inc
cc: file
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Patents and applications for Long QT Syndrome (LQTS) genetic testing

Syndrome** Gene US Patent/application No. Assignee/ Inventor
LQT1, JLN1 KCNQ1 US6150104", US6277978°, | University of Utah Research
US6342357, US6451534, Foundation
US6582913, US6972176"
LQT2 KCNH2 US5599673°, US6207383%, | University of Utah Research
US7297489" Foundation
LQT3 SCN5A US6787309, US5599673" University of Utah Research
Foundation
US2004126787A1 Inventors: Michael J Ackerman et al.
LQTS5, JLN2 KCNE1 US6323026, US6432644", University of Utah Research
US7247436" Foundation
LQT6 KCNE2 US6864364 University of Utah Research
Foundation
LQT7 KCNJ2 US7306911 University of Utah Research
Foundation
US2005175995A1 Inventors: Louis Ptacek et al.
(University of Utah)
LQTS8 CACNALC US2008118438A1* Inventors: Charles Antzelevitch et al.

Search query sample: “long QT”

<in> Claims. Additional patents and applications identified
by gene names (for e.g. KCNJ2 or Kir 2.1 for LQT 7) as search terms. All patents highlighted in
green are licensed to Bio-Reference Laboratories (BRLI)'. Patents in bold were subject of 2002
patent infringement lawsuit brought by DNA Sciences against GeneDx (see Appendix 7). *JLN1
and JLN2 = Jervell Lange-Nielsen syndrome variants; gene-syndrome correlations based on
Saenen and Vrints, J Mol Cell Cardiol, 2008. 44(4): p. 633-46. % Patent claims are on mutations
associated with JLN1 only. “Indicates patents that declare use of federal funds and government
interest. *Indicates claims including use of microarrays for diagnostic detection.

"Data provided by Jorge Goldstein, Chief Counsel for BioReference Laboratories Inc. (Phone interview with Jorge
Goldstein by Misha Angrist, Subhashini Chandrasekharan, Christopher Heaney, and Robert Cook-Deegan, 31 October
2008). In addition, BRLI has obtained licenses to US6274332 and US6420124 from the University of Utah Research
Foundation. These patents claim methods for screening drugs that can be used to treat individuals with mutations in
KCNE1 and KCNQZ1 respectively. BRLI also has licensed US7208273 from the University of Utah. This patent covers the
detection of SCN5A polymorphisms for diagnosing drug-induced ventricular fibrillation.
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Syndromes Genes Patent/ Application No. Inventors Title
included
Genetic diagnosis for gt
LQTS 1, 2, SCN5AKCNQ1, | US7179597 Raymond L prolongation related
3,5,6 KCNE1, KCNH2, Woosley adverse drug reactions
(Georgetown
US2005142591A1 Univ) Method of genetic testing in
Error! Not a valid Michael J heritable arrhythmia
link. Ackerman et syndrome patient
al.
(Mayo clinic)
SCNBA, Raymond L Genetic diagnosis for QT
LQT1,2,3,5, | KCNQ1, KCNE1, | US7179597* Woosley prolongation related
6 KCNH2, KCNE2 (Georgetown adverse drug reactions
Univ)
Charles Mutations in ion channel
LQT2, KCNH2, US2005130190A1* Antzelevitch, proteins associated with
LQT3, SCN5A KCNQ1 Ramon sudden cardiac death
LQT1/JLN1 Brugada et al.
(Masonic
Medical
Research Lab)
Charles Loss of function mutations
LQT8 CACNALC, US2008118438A1* Antzelevitch & in calcium channel
SCD CACNB2 Guido polypeptides associated
Pollevick. with sudden cardiac death
(Masonic
Medical
Research Lab)
LQTS3, SCN5A,KCNQ1, US2005287574A1 Medtronic Inc Genetic diagnostic method
LQT1/JLN1 | CACNA1C for SCD risk stratification
LQT8

SCD - Sudden Cardiac Death *Indicates applications and patents including claims on the use of
microarrays for diagnostic detection.
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Erie R. Lamison (State Bar No. 178262)
KIRKLAND & ELLIS

777 S. Figueroa Street

Los Angeles, California 90017
Telephone: (213) 680-8400

Facsimife: (213) 680-8500

MarkA.Pals «
Lauren Hennessey Breit .

KIRKLAND & ELLIS NQI 2 2 2002

200 East Rundolph Drive RIGH W
Chicago,l1lillois 60601 " CLERK‘LRDD'S”“' Bt
Telephone: (312) 861-2000 ORTHERNvism;gf@;&AUFORN.A

Facsimile: (312) 861"22‘E~ﬁling

Attorneys for Plaintiff
DNA SCIENCES, INC.

UNITED STATES DISTRICT COURT
NORTHERN DISTRICT OF CALIFORNIA

SAN FRANCISCO DIVISION

DNA SCIENCES, INC., C 02 le% 5

COMPLAINT FOR PATENT

)
)
Plaintiff, )
) INFRINGEMENT; DEMAND FOR JURY
Vs. )y TRIAL; CERTIFICATION OF
) INTERESTED PARTIES OR PERSONS
GENEDX, INC., )
)
Defendant. )
)

Plaintiff, DNA Sciences, Inc., by its undersigned attomeys, for its Complaint against

GeneDX, Inc., demands ajury trial and alleges  follows:

NATURE OFTRE ACTION

1 This is  action for patent inflingement arising under the patenllaws of the United

States, 35 U.S.C. §§ | etseq.
THE PARTIES

2. Plaintiff, DNA Sciences, Inc. Sciences™) is incorporated under the laws of the

State of Dclaware, having its principal place ofbusiness at 6540 Kaiser Drive, Fremont,

94555.

COMFPLAINT FOR PATENT INFRINGEMENT
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3. On information and belief, Defendant GeneDX, Inc. ("GcneDX") is incorporated under
2 | the laws of the State of Maryland and has its principal place of business at 207 PelTY Parkway,

3 | Gaithersburg, Maryland 20877.

4 JURISDICTION AND VENUE

5 4. This Court has subject matter jurisdiction over this action pursuant to 28 U.S.c. §§

¢ | 1331 and 1338(a).

7 5. This Court has personal jurisdiction oYer Defendant GeneDX as it has substantial

8 | contacts with the state of Calitornia and has conunitted of infringement within this district.

) 6. Venue properly lies in this District pursulln! to 28 U.S.C. 88 1391 and

10 TNTRADISTRICT TRANSFER

11 1. This ease is an Intellectual Property Action under Local Rule 3-2(c), excepted [rom the '

12 | categories providing for assignment by the Clerk to particular coullty Courthouses.

13 FACTS COMMON TO ALL COUNTS

14 8. DNA Sciences is an applied genetics company focused on the discovery and

15 |[commercialization oftests for diagnosis and treatment ofdisease based upon variations in DNA

16 |sequence.

17 9. On information and belief, GeneDX provides DNA diagnostic services, including

18 |genetic testing for the purpose of diagnosis, carrier detection, and prenatal testing.

19 10. Oninfonnation and belief, GeneDX has offered and continues to offer genetic testing
20 |for Long QT Syndrome, also known as Romano syndrome (dominant) and Jervell, Lange-

21 |Nielsen syndrome (autosomal recessive), inter alia via its interactive website at

22 11. DNA Sciences is the exclusive licensee of, has the right to enforce, U.s. Patent No
23 16,432,644 '644 Patent"), entitled "MUTATIONS IN THE KCNEI GENE ENCODING

24 |MINK WHICH CAUSE ARRHYfHMIA SUSCEPTIBILITY THEREBY ESTABLISHING KCNE1
25 |AS AN LQT GENE," duly and issued on August 13,2002 (attached hereto as exhibit A).

26 12. DNA Sciences is the exclusive licensee of, and has the right to enforce, U.S. Patent

27 16,207,383 ‘383 Patent"), entitled "MUTATIONS IN AND GENOMIC STRUCTURE OF

28

|ICOMPLAINT FORPATENT INFRINGEMENT
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HERG-A LONG QT SYNDROME GENE," duly and lega\Jy issued on March 27,2001 (attached

hereto  exhibit B).

13. DNA Sciencesis the exclusive licensee of, and has the right to enforce, U.S. Patcnt No.
5,599,673 ("the '673 Patent"), entitted "LONG QT SYNDROME GENES;," duly and legally issued on
February 4, 1997 (attached hereto as exhibit C).

14. On indi.rmation and belief, GeneDX hils actual notice ofl he existence of the above
mentioned patents.

COUNT 1- INFRINGEMENT OF THE '644 PATENT

15. DNA Sciences repents rea the nllegations of pnraBrnphs | through 1.1 as
though fully set forth herein.

16. On information and belief, GeneDX has infringed, and is still infringing, either
or under the doctrine of equivalents, one or more claims of the '644 Patent by making, using,
importing, offering for sale, and/or selling genetic testing for Long QT syndrome using methods
covered by the '644 patent.

17. On information and belief, GeneDX's infringement has injured or will injure DNA
Sciences and DNA Sciencesis or will be entitled to recover damages adequate to compensate it for
GeneDX's infringement.

18. On information and belief, GeneDX's infringement has been deliberate, willful,
intentional, and with full knowledge of the existence of the '644 patent.

19. GeneDX has caused DNA Sciences substantial damage and irreparable injury by its
continuing infringement of the '644 Patent and DNA Sciences will continue to suffer damage and
irreparable injury unless and until GeneDX is enjoined by this Court from continuing such
infringement.

20. DNA Sciences entitled to injunctive and compensatory relief, including attorneys
fees, under 35 U.S.C. §8§ 271, 281, and 283-285.

COUNT i - INFRINGEMENT OF THE ‘383 PATENT

21. DNA Sciences repeats and realleges the allegations of paragraphs 1 through 14 as

though fully set forth herein.

COMPLAINT FOR PATENT INfRINGEMENT
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22. Ou infonnation and belief, GeneDX has infringed, and is still infringing, either literally

or under the doctrine ofequivalents, one or more claims of  '383 Patent by making, using,

importing, offering for sale, and/or selling genetic testing for Long QT syndrome using methods

covered by the '383

23. On information and belief, GeneDX's infringement has injured or will injure DNA

SN W

Sciences and DNA is or will be entitled to recover adequale to compensate 1t for

GeneDX's infringement.

o

24. On information and belief, GeneDX's infringement has been deliberate, willful,

9 intentional, and with knowledge of the existence of the '383 palent.

10 25. GeneDX has caused DNA Sciences substantial damage and irreparable injury by its
Il continuing infringement of the '383 Patent and DNA Sciences will continue to suffer and
12 irreparable injury unless and until GeneDX is enjoined by this Courl [rolll continuing such

13 infringement.

14 26. DNA Sciences is entitled to injunctive and compensatory relief, including attorneys'

15  fees, under 35 U.S.C. 88 271, 281, 283-285.

16 COUNT 111- INFRINGEMENT OF THE ‘673 PATENT

17 217. DNA Sciences repeats and realleges the allegations of paragraphs 1 through 14 as

18 fully set forth herein.

19 28. On information and belief, GeneDX has infringed, and is still infringing, either literal! -,
20  or under the doclrine ofequivalents, one or more claims ofthe '673 Patent by using,

2\ importing, offering  sale, and/or selling genetic testing for Long QT syndrome using methods

22 covered by the '673 patent.
23 29. On information and belief, GeneDX's infringement has injured or will injure DNA

24 Sciences and DNA Sciences is or will be entitled to recover adequate to compensate it for

25 GeneDX's infringement.

26 30. On information and belief, GencDX's infringement been deliberate, willful,

27  intentional, and with full knowledge ofthe existence of  '673 patent.

COMPLAINT FOR PATENT INFRINGEMENT
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31. GeneDX has caused DNA Sciences damage and irreparable injury by its
ofthe '673 Patent and DNA Sciences Will continue to suffer damage and
irreparable injury and until GeneDX is enjoined by this Court from continuing
infringement.
32. DNA Sciences is entitled to injunctive and compensatory relief, including attorneys'

undcr 35 U.S.C. 88 211,281, and 283-28~
PAAYEIX FOR RELIEF

WHEREFORE, DNA Sciences respectfully requests that Judgment be in favor
of DNA Scicnccs GCllcDX and thint DNA Sciences be the foll\lwing
(i) A declaration that GeneDX has infringed and is infringing the '644, '383, and '673
Patents;
(ii)y A that the aforementioned infringement afthc '644, '383, '613 Patcnts
been and is willful;
(iti.)  Entry ofa permanent injunction rcstraining GeneDX, its officers, agents, employees,
attorneys, all others in active concert or participation with GencDX from further
acts ofinfringement ofthe '644, '383, and '673 Patents, pursuant to 35 8 283;
(iv.)  Anaward ofdamages sufficient to compensate DNA Sciences for GecneDX's
infringement ofthe '644, '383, '673 Patents, pursuantto 35 U.S.C. § 284;
(v.)  Anaward ofprejudgment and post judgment interest, pursuantto 35 U.S.C. § 284;
(vi.) Anaward ofincreased damages in an amount not less than three times the amount o f
found by the jury  assessed by court for GeneDX's Willful
pursuantto 35 1J.S.C. § 284;
(vii.) A declaration that this case is "exceptional” undcr 35 U.s.C. 8 285 and awarding

Sciences its reasonable attorney's fees, expenses, and costs incurred in this action,

pursuantto 35 U.S.C. § and

COMPLAINT FOR PATENT INFRINGEMENT
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(viii.) Such other and further reliefas this coult shall deem appropriate.

DATED: November 21.2002

MerkA.

Hennessey Breit
KIRKLAND & ELLIS
200 East Randolph Drive
Chicago, IL 60601
Telephone: (312)
Facsimile:  (312) 861-2200

Attorneys For Plaintiff
DNA SCIENCES, INC

F-62
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DEMAND FOR TRIAL BY JURY

Plaintiff DNA Sciences, Inc. hereby demands ajury trial ofal! issues triable to « jury in

this action

DATED: November 21, 2002 ¥i AN LL

es, CA 90017
c: (213) 680-R400
(213) 68G-8500

ark A. Pals

Lauren Hennessey Breit
KIRKLAND & ELLIS

200 East Randolph Drive
Chicago, IL 60601
Telephone: (312) -1000
Facsimile:  (312) 861-2200

Attorneys For Plaintiff
DNA SCIENCES, INC

COMPLAINT FOR PATENT INFIUNGEMENT
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CERTIFICATION OF INTERESTED ENTITIES OR PERSONS

Pursuant to Civil L.R. 3-16, the undersigned certifies that the following listed persons,
associations of persons, finns, partnerships, corporations (inclUding parent corporations) or other
entities (i) have a financial interest in the subject matter in controversy or in a party to the proceeding.
or (ii) have a non-financial interest in that matter or in a party that could be substantially
altected by the outcoime ofthis

1 University of Utah Research Foundation

This entity has a financial and non-financial interest in the subject malter in controvcrsy as tie

assignee ofrecord fol the patents being asserted liccnsor ofthe underlying 1y )NA
Sciences, Inc.

2. Yale University

This entity a non-financial interest in the maller in controversy liccllsor OF

related patent rights to DNA Sciences, Inc.
3. WebMD Corporation

This entity has a financial interest in DNA Sciences, Inc.  ashareholder.

4, Pharmaceutical Product Development, Inc. (PPD, Inc.)

DATED: November 21, 2002

A. Pals
Lauren Hennessey Breit
KIRKLAND & ELLIS
200 East Randolph Drive
Chicago, IL 60601
Telephone: (312) 861-2000
Facsimile: (312) 861-2200

Attorneys For Plaintiff
DNA SCIENCES, INC

COMPLAINT FORPATENT INFRINGEMENT
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AGREEMENT

This Agreement is made on this day of December, 2002 (the "Effective Date") by
and between DNA Sciences, Inc., a Delaware corporation having its principal place ofbusiness
at 6540 Kaiser Drive, Fremont, California 94555 ("DNA Sciences"), and GeneDX, Inc., a
Maryland corporation having its principal place ofbusiness at 207 Perry Parkway, Gaithersburg,
Maryland 20877 (“GeneDX™).

RECITALS

WHEREAS, DNA Sciences initiated litigation against GeneDX under U.S. Patent Nos.
6,432,644,6,207,383, and 5,599,673 Patents™) in the Northern District of California, Case
No. C 02-5578 CRB (the "Patent Litigation™), and the parties now wish to resolve their
differences at issue in the Patent Litigation.

NOW THEREFORE, in consideration ofthe foregoing and the mutual covenants and
obligations herein undertaken, the parties agree as follows:

1 Within ten (10) days ofthe Effective Date, DNA Sciences shall voluntarily dismiss the
Patent Litigation, without prejudice.

2. GeneDX admits that its manufacture, use, offer to sell, or sale oftests or services relating
to the diagnosis ofLong QT syndrome, Romano Ward syndrome (dominant), and Jervell,
Lange-Nielsen syndrome (autosomal recessive), infringes at least one claim of at least
one ofthe Patents.

3. GeneDX shall immediately cease to make, use, offer for sale and sell: (i) tests or services
relating to the diagnosis of Long QT syndrome, Romano Ward syndrome (dominant), and
Jervell, Lange-Nielsen syndrome (autosomal recessive) and (ii) any other test or any
services relating to diagnosis ofLong QT syndrome using methods that would be covered
by a claim ofany ofthe Patents.

4. With respect to any samples that arrive or arrived at GeneDX for any such testing or
service after November 25, 2002, GeneDX, to the extent it has not already done so prior
to the Effective Date, shall refuse all such samples and/or shall refuse to perfoml such
testing or service.

5. Within two (2) days ofthe Effective Date, GeneDX shall remove or cause to be removed
all mention ofits tests or services for detecting mutations associated with Long QT
syndrome, Romano syndrome, and Jervell, Lange-Nielsen syndrome from its
website, GeneTest's website, and any other website to which GeneDX provides content
or offers its services.

6. GeneDX admits that the Patents are valid and enforceable, and agrees that it will not,
directly or indirectly, aid, assist or participate in any action contesting the validity or
enforceability of any Patent or any claims thereof.
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Nothing herein shall be interpreted as DNA Sciences, directly or indirectly, granting
GeneDX any right or license, express or implied, to any ofthe Patents.

DNA Sciences hereby releases and discharges GeneDX from any damages arising from
GeneDX's infringement ofthe Patents occurring prior to the Effective Date, but only so
long as GeneDX abides by the terms ofthis Agreement.

Each party consents to the jurisdiction ofthe United States federal courts for the Northern
District of California and, ifapplicable, the state courts located in San Francisco County,
California, U.S.A. for any legal action, suit, or proceeding arising under or relating to this
Agreement or any future infringement claim by DNA Sciences under any ofthe Patents,
and agrees that any such action, suit, or proceeding may be brought only in such courts.
Each party further waives any objection to the laying ofvenue for any such suit, action,
or proceeding in such courts.

The terms ofthis Agreement shall be binding upon GeneDX and its respective directors,
officers, agents, employees, representatives, controlled affiliates, subsidiaries, successors
and assigns.

This Agreement constitutes the entire agreement between DNA Sciences and GeneDX
with respect to the subject matter discussed herein, and supersedes all prior agreements,
negotiations and understandings relating to such subject matter. This Agreement shall
not be modified, altered, or amended unless in writing signed by both parties. This
Agreement shall be governed by the laws ofthe state of California.

IN WITNESS WHEREOF, the parties hereto, by and through their dilly authorized

undersigned representatives, have executed this Agreement on the dates indicated below.

DNASCIENCES, INC. GENEDX, INC.

By: By:

Name: Name:

Title: Title:

Date: December ____, 2002 Date: December 2002
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GeneDx, Inc.

207 Perry Parkway
Gaithersburg, MD 20877
Phone (301) 519-2100
Fax (301) 519-2892
E-mail: genedx@genedx.com
www.genedx.com

ene

DNA Diagnostic Services

Infermaiion Sheet

Genetic testing for Long QT Syndrome (LQTYS)

Also known as: Romano Ward syndrome (RWS), dominant; Jervell, Lange-Nielsen syndrome (JLNS),
autosomal recessive

Mendelian Inheritance in Man Number: RWS, 192500; JLNS, 220400

Clinical features:

Cardiovascular disorder characterized by an abnormality in cardiac repolarization leading to a
prolonged QT interval on the surface ECG. LQTS causes syncope and sudden death usually in young,
otherwise healthy individuals. Romano-Ward syndrome is the most common form. Jervell, Lange-
Nielsen syndrome is associated with congenital sensorineural deafness.

Inheritance pattern:

Two inherited forms of LQTS exist. Romano-Ward syndrome is inherited in a dominant manner
and has variable penetrance. The offspring of an affected individual has a 50% risk of also being
affected. Jervell, Lange-Nielsen syndrome is inherited in an autosomal recessive manner, with both
parents carrying a mutation. The risk of inheritance of the Jervell, Lange-Nielsen syndrome to the
offspring of such parents is 25%. However, the risk of inheriting just one abnormal gene from one
parent, and having autosomal dominant (Romano-Ward) syndrome without deafness is 50%.

Indications for direct DNA testing:
1. Confirmation of clinical diagnosis
2. Genetic counseling for affected individuals
3. Pre-symptomatic testing of family members
4. Development of a medical surveillance plan and prophylaxis for mutation carriers
5. Prenatal diagnosis

Test methods:

Using genomic DNA obtained from buccal (cheek) swabs, the most frequently mutated exons of the
five genes associated with this disorder are screened as follows: 8 exons of KCNQ1, (also known as
KVLQT1) (exons 3, 5, 6, 7, 8, 12, 13, 15), five exons of HERG (exons 2, 6, 7, 9, 10), two exons of
SCNB5A (exons 26 and 28), the single coding exons of KCNE1 and KCNEZ2. In families where several
affected individuals are available for study, linkage analysis is available to identify or rule-out the
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involvement of specific genes prior to sequence analysis. JLN clinical features would dictate a
primary screen in KCNQL1 (all 10 exons) and the single coding exon of KCNEL.
Test sensitivity:

Published data shows that 42% of the total mutations identified in the disorder occur in KCNQ1
(KVLQT1), 45% in HERG, 8% in SCN5A, 3% in KCNE1, and 2% in KCNEZ2. Using our screening
approach described above, we would detect 87% of the LQTS mutation that occur in these genes.
However, only about 68% of patients with LQTS have been found to have a mutation in one of these
five genes, suggesting that there are other genes yet to be identified. We thus calculate the overall
sensitivity of our test methods to detect an LQTS-associated mutation to be 59%.

Mutational spectrum:

Most LQTS mutations occur in KCNQ1 and HERG, accounting equally for a total of almost 90%
of identifiable mutations. A large majority of the mutations are missense mutations that disrupt the
activity of the potassium or sodium channel ventricular repolarization of the heart.

Costs and turn-around time:

Mutation detection in a new patient is $2200 for all five LQTS genes to be screened. Charges are
assessed only for the LQTS genes actually screened. For testing a new patient, turn-around time is
approximately 6-8 weeks, but will be longer if the entire set of 5 genes must be screened.

KCNQ1 and KCNEL are preferentially screened if the patient has a Jervell, Lange-Nielsen clinical
diagnosis, for a fee of $1300.

Pre-natal diagnosis using two samples (CVS, fresh amniocytes and/or cultured amniocytes) is $700.
There may be an additional cost for ruling out maternal contamination of the fetal sample, in some
cases. For pre-natal diagnoses, where the mutation in the family is known, turn-around time is
approximately 2 weeks. Fees are subject to change without notice.

CPT codes for LQTS-associated gene mutation tests in
Long QT Syndrome (full gene screen)

83891 x 20 units=$ 180
83898 x 20 units =$ 500
83894 x 20 units = $ 200
83904 x 40 units = $1200
83892 x 4units=$ 40
83912 x 4units=$ 80

TOTAL = $2200

Possible ICD9 Codes
Cardiac dysrhythmia, NOS 427.9
Ventricular fibrillation 427.41
Syncope and collapse 780.2
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Spinocerebellar Ataxia: Patient and Health Professional Perspectives on
Whether and How Patents Affect Access to Clinical Genetic Testing

Ashton Powell, Ph.D.,* Subhashini Chandrasekharan, Ph.D.,? and Robert Cook-Deegan, M.D.?
Abstract

Views of patients and health professionals about the impact of patents on access to genetic testing for
spinocerebellar ataxia (SCA) were sampled via a web forum. Questions about access to genetic testing
were posted on the website of the National Ataxia Foundation (NAF), which agreed to host the web
forum. The web forum was supplemented by interviews with three neurologists and a laboratory director.
Both the web forum and interviews focused on perceptions of whether patents impede neurological
patients from using diagnostic tests for the most common autosomal dominant forms of spinocerebellar
ataxia.

SCA is not a single condition, but a group of progressive neurological genetic disorders with common
symptoms and disparate genetic causes. Genetic testing plays a direct role in identifying the molecular
defect in some cases.

Patents were generally not perceived to be a major direct impediment in most cases, although they
reduced access to the degree they increased the cost of testing borne directly by patients. Most SCA
genetic testing in the United States is carried out by Athena Diagnostics, which has in-licensed exclusive
patent rights from various holders of SCA patents, mainly universities and nonprofit research institutions.
Some genes involved in SCA testing are not patented at all.

Price and concern about genetic discrimination both appear to reduce patient use of genetic tests. The
decision not to get tested holds even for those who have progressed far into a diagnostic workup. SCA is
a relatively rare syndrome and many genes are involved. The cost of testing can be as high as $7300, and
only six out of fourteen patients surveyed who sought testing received reimbursement for testing from
their insurance carriers. Yet clinical testing requires CLIA certification and testing for many genes, so
patients are generally grateful there is a test provider.

Athena offers a “Patient Protection Program” that caps out-of-pocket payments at 20% of the price for
cases where Athena directly bills the patient’s insurer. However, this likely covers only a small minority
(10-15%) of patients tested by Athena. Some patients who availed themselves of Athena’s Patient
Protection Program appreciated the out-of-pocket payment caps. Under this program, Athena takes
responsibility for seeking reimbursement from payers and insurers for the other 80%. Athena also has an
“Athena Access” program for those who cannot afford the 20% copay, which entails case-by-case review
by Athena; analysis of SEC filings suggests that this covers relatively few patients. The 20% copay cap
for patient outlays under the Patient Protection Program is a standard option, although many patients
appear not to know about it, and those in certain health programs are not eligible for it. Athena did not
provide statistics on the percentage of patients covered by these two programs, so we are unable to
estimate their actual impact. Since the program is discretionary and operated by Athena, independent
data about how many people use it, which insurers and health programs are covered, and other details are

1 Center for Public Genomics, Center for Genome Ethics, Law & Policy, Institute of Genome Sciences & Policy, Duke
University, Curriculum in Neurobiology, University of North at Carolina Chapel Hill, Center for Genomics and Society at the
University of North Carolina at Chapel Hill.

2 Center for Public Genomics, Center for Genome Ethics, Law & Policy, Institute of Genome Sciences & Policy, Duke
University.

This paper was prepared for SACGHS by the Duke U. Center for Genome Ethics,
Law & Policy. Any views expressed do not necessarily represent those of SACGHS.
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not available. SACGHS might consider requesting details about both the Patient Protection Program and
Athena Access from the company, since these details were not shared with us.

We cannot estimate the population prevalence or magnitude of the effects because of the highly selected
nature of our sample. The website respondents, however, do indicate the two main reasons that patients
with rare genetic conditions may not use genetic tests even when they would like to have the results of
them: fear of discrimination and cost.

Background

Spinocerebellar ataxia (SCA) is a designation given to a rare subset of autosomal dominant cerebellar
diseases characterized by loss of cerebellar cells. (Spinocerebellar ataxia is also associated with other
patterns of inheritance, both autosomal recessive [SCAR] and X-linked (SCAX), but these are even more
rare and less well characterized and therefore less relevant for commercial genetic testing.) Symptoms
include ataxia, or irregular movement due to loss of neural control, and often also other symptoms
attributable to loss of brainstem and spinal cord function.® Ataxia is a common symptom found in
conditions from chronic alcoholism to stroke. SCA accounts for less than 5% of the ataxic population, an
estimated prevalence of 1-5:100,000.* While accounting for only one in twenty cases of ataxia, the
autosomal dominant SCA syndromes are nonetheless much more common than the other genetic forms,
which are quite rare.

The severity and types of symptoms vary among the cerebellar ataxias. Diagnosis often takes years and
may entail many visits to a succession of physicians and other health professionals, especially when it is a
“proband case,” or the first known case in a family cluster. Once a first case is found in a family and
confirmed as an inherited condition, genealogical tracing may identify other cases in the family. There
are currently more than 30 identified variants of SCA (named SCA1-8, and 10-25 see Table 1), a number
that is constantly expanding. Each variant has the symptom of ataxia, however the secondary symptoms
can differ greatly. The symptoms associated with variants of SCA have significant overlap, so purely
clinical symptom clusters rarely specify a particular mutation without DNA or protein testing. The
vagueness with which each variant is described can make purely clinical diagnosis without genetic testing
difficult, although there have been many attempts to design clinical scales using symptom correlations to
hone in on a diagnosis (Figure 1).> There is no known cure for any subtype of SCA, and treatment often
involves addressing individual symptoms as they appear.

Before 1982, symptoms that now distinguish the various subtypes of SCA were diagnosed as olivopontine
cerebellar atrophy (OPCA), a classification that encompassed a host of cerebellar diseases.® Later, a
clinical classification was proposed for a subset of these diseases based on mode of inheritance and

% Schols L, Bauer P, Schmidt T, Schulte T, Riess O. Autosomal dominant cerebellar ataxias: clinical features, genetics, and
pathogenesis. Lancet Neurol 2004. 3(5): 291-304.

Taroni F, DiDonato S. Pathways to motor incoordination: the inherited ataxias. Nat Rev Neurosci 2004. 5(8): 641-655.

4 Moseley ML, Benzow KA, Schut LJ, Bird TD, Gomez CM et al. Incidence of dominant spinocerebellar and Friedreich triplet
repeats among 361 ataxia families. Neurology 1998. 51(6): 1666-1671.

Mori M, Adachi Y, Kusumi M, Nakashima K. A genetic epidemiological study of spinocerebellar ataxias in Tottori prefecture,
Japan. Neuroepidemiology 2001. 20(2): 144-149.

van de Warrenburg BP, Sinke RJ, Verschuuren-Bemelmans CC, Scheffer H, Brunt ER et al. Spinocerebellar ataxias in the
Netherlands: prevalence and age at onset variance analysis. Neurology 2002. 58(5): 702-708.

® Maschke M, Oehlert G, Xie TD, Perlman S, Subramony SH et al. Clinical feature profile of spinocerebellar ataxia type 1-8
predicts genetically defined subtypes. Mov Disord 2005. 20(11): 1405-1412.

Schmitz-Hubsch T, du Montcel ST, Baliko L, Berciano J, Boesch S et al. Scale for the assessment and rating of ataxia:
development of a new clinical scale. Neurology 2006. 66(11): 1717-1720.

® Konigsmark BW, Weiner LP. The olivopontocerebellar atrophies: a review. Medicine (Baltimore) 1970. 49(3): 227-241.

This paper was prepared for SACGHS by the Duke U. Center for Genome Ethics,
Law & Policy. Any views expressed do not necessarily represent those of SACGHS.
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secondary neurological symptoms not associated with the cerebellum.” These classifications, known as
the autosomal dominant cerebellar ataxias (ADCAS), were subdivided into classes I, I, and I1l. This
diagnostic refinement allowed neurologists to distinguish ataxias according to their accompanying
symptoms, among those being: peripheral nerve damage and dementia (ADCA 1), macular and retinal
degeneration (ADCA I1), and an especially severe late-onset pure form of ataxia (ADCA 111).

Eventually, as genetic research was incorporated into the classification along with symptoms, these
conditions were divided further into the more than 30 conditions now known as SCA (Harding 1982;
Manto 2005; Maschke et al. 2005). ADCA | was supplanted by SCA1-3, ACDA |l was replaced with
SCAY7, and ACDA Il1 was divided into SCA4-6 and 11. The classification has “gone molecular.” It is
now based on mutations in genes that encode proteins affecting nerve function. Some mutations are
associated with changes in proteins that conduct charged particles through cell membranes (“channel”
proteins), receptors, or other surface proteins on nerve cells. Despite the increased specificity in
diagnosis, treatment has changed little. Progress in understanding the molecular details has not yet
translated to better treatment. The primary benefits of SCA genetic testing for a patient are precision of
prognosis, some reassurance from an accurate characterization of the molecular defect, an ability to
diagnose those who are affected or presymptomatic among relatives, and the ability to test for a known
mutation during preimplantation diagnosis or prenatal diagnosis in the progeny of an affected person.

We focus on the six most common forms, SCA1-3 & SCA 6-8.

Symptoms and Pathology Of SCA Subtypes

SCAL has pan-cerebellar symptoms that typically begins in a patient’s fourth decade, with an average
duration of fifteen years (Table 1). Cerebellar symptoms include an atrophy of Purkinje cells, loss of
afferent projections into the cerebellar cortex, and atrophy of dentatorubral pathways. Non-cerebellar
symptoms include signs associated with damage to the dorsal columns and cranial nerve nuclei. SCA1
maps to chromosome 6p23 in the ataxin-1 gene and is a CAG trinucleotide repeat disorder (i.e., caused by
expanded number of those three base pairs inserted as repeats into the gene’s DNA). SCAL is estimated
to represent 5.6% of autosomal dominant SCA ataxias.’

SCAZ2, in addition to cerebellar symptoms found with olivopontocerebellar atrophy, is associated with
marked loss or slowing of saccadic eye movements, dementia, and other peripheral neuropathy. Patients
with SCA2 can show their first symptoms from age 2 to age 65, a huge range in age of onset, with an
average duration of 10-15 years from onset to death.’® SCA2 maps to chromosome 12g24.1 in the ataxin-
2 gene and is a CAG trinucleotide repeat disorder. SCA2 is one of the most common of the autosomal
dominant cerebellar ataxias accounting for an estimated 15.2% of SCA occurrences.™

SCAZ3, also known as Machado-Joseph disease, is characterized by cerebellar signs including
degeneration of the dentate and vestibular nuclei, with no degeneration of the cerebellar cortex.
Additional symptoms include extrapyramidal, motor cranial nerve, anterior horn, posterior root ganglion,

" Harding AE. The clinical features and classification of the late onset autosomal dominant cerebellar ataxias. A study of 11
gamilies, including descendants of the 'the Drew family of Walworth'. Brain 1982. 105(Pt 1): 1-28.

Ibid.
Manto MU. The wide spectrum of spinocerebellar ataxias (SCAs). Cerebellum 2005. 4(1): 2-6.
Maschke M, Oehlert G, Xie TD, Perlman S, Subramony SH et al. Op. cit.
9 Moseley ML, Benzow KA, Schut LJ, Bird TD, Gomez CM et al. Op. cit.
10 Auburger G, Orozco Diaz, G, Capote RF, Sanchez SG, Perez MP, Estrada del Cueto M, Meneses MG, Farrall M, Williamson
R, Chamberlain S, Baute LH. Autosomal dominant ataxia: genetic evidence for locus heterogeneity from a Cuban founder-effect
population. Am J Hum Genet 1990. 46: 1163-1177.
1 Moseley ML, Benzow KA, Schut LJ, Bird TD, Gomez CM et al. Op. cit.
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and spinopontine symptoms. SCA3 symptoms begin in the fourth decade with a typical duration of ten to
fifteen years. SCA3 maps to chromosome 14g24.3-gq32.2 in the ataxin-3 gene and is also a CAG
trinucleotide repeat disorder. First described as Machado-Joseph disease, SCA3 accounts for 84% of
autosomal dominant ataxias in ethnic Portuguese and 50% in ethnic German populations. In the US,
SCA3 accounts for approximately 21% of dominant ataxias. The severity of symptoms correlates with
the number of CAG repeats.*?

SCAG is an autosomal dominant ataxia that has a variable presentation, classified as three separate
syndromes. The SCAG6 syndromes are episodic ataxia, cerebellar ataxia plus brainstem or long tract
degeneration, or pure cerebellar ataxia. Additional symptoms include a coarse gaze-evoked nystagmus,
downbeat nystagmus on lateral gaze, and poor suppression of eye movement by vision.** SCA®6 is a
slowly progressing late-onset version of SCA that begins in the fifth or sixth decade with a typical
duration of more than 25 years. The SCA6 mutation has been identified as a CAG expansion located at
19p13, a subunit of the voltage-gated calcium channel CACNL1A4. SCAG accounts for approximately
15% of autosomal dominant ataxias in the US.

In addition to cerebellar symptoms and ataxia, SCA7 is associated with retinopathy or blindness.
Beginning in the third or fourth decade, SCA7 is a slowly progressive ataxia, lasting an average of twenty
years. Mapped to 3p21.1-p12, which encodes ataxin-7, SCA7 is a CAG repeat disorder as well. SCA7
accounts for roughly 5% of dominantly inherited ataxias in the United States. It is sometimes associated
with genetic anticipation (earlier onset in successive generations, usually indicative of expansions of
trinucleotide repeats) and severe childhood onset.

SCAB8 is a less severe form of SCA, with symptoms including hyperreflexia, decreased sense of vibration,
ataxic dysarthria (lack of control of joints), impaired smooth-pursuit eye movement, horizontal
nystagmus, and atrophy of the cerebellar vermis and hemispheres. SCA8 begins in the fourth decade and
is not associated with shortened lifespan. SCAS8 has been mapped to 13921, which encodes ataxin-8 and
is a CAG/CTG repeat disorder. SCA8 accounts for 2-5% of autosomal dominant ataxias in the US.

Diagnosing Spinocerebellar Ataxia

When first diagnosing or treating an ataxic patient, one of the first lines of evidence is family history.
Like many diseases with known genetic causes, a family history that reveals multiple family members
afflicted with similar clinical conditions can indicate that diagnosis of SCA should be considered.

While an ataxic patient whose family history includes a genetically confirmed diagnosis of a SCA
subtype is an ideal candidate for genetic testing, such cases are unusual. Most family histories contain no
results from genetic testing because it is a relatively new technology. If ataxic symptoms exist in a family
record, a previous diagnosis is likely to reflect a classification given to the disease at the time of
diagnosis. Despite a dated classification, these histories are still valuable for diagnosing hereditary
ataxias (Figure 2).

Family history is unavailable in many cases. A patient may be adopted, where heredity is impossible to
trace through standard pedigree tracing. A patient may come from a family that has had little exposure to
modern medicine and record keeping or adoption. Due to the late onset of some hereditary ataxias

12 Onodera O, Idezuka J, Igarashi S, Takiyama Y, Endo K et al. Progressive atrophy of cerebellum and brainstem as a function of
age and the size of the expanded CAG repeats in the MJD1 gene in Machado-Joseph disease. Ann Neurol 1998. 43(3): 288-296.
¥ Gomez CM, Thompson RM, Gammack JT, Perlman SL, Dobyns WB et al. Spinocerebellar ataxia type 6: gaze-evoked and
vertical nystagmus, Purkinje cell degeneration, and variable age of onset. Ann Neurol 1997. 42(6): 933-950.
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Tables & Figures

Image withheld pending grant of copyright holder’s permission to republish

Table 1. Classification of SCA variants

There are currently 24 genetically distinct forms of SCA. The trinucleotide repeat disorders, SCA1-8,
comprise 65-80% of diagnosed patients. The classifications labeled in grey are those tested for in Athena
Diagnostic's Complete Ataxia Panel ($7,300). Adapted from Zumrova A. Problems and possibilities in
the differential diagnosis of syndrome spinocerebellar ataxia. Neuro Endocrinol Lett 2005. 26(2): 98-108.
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L Utility Reference Value CPT Codes ‘
SCA1 Detects CAG triplet repeat Normal: < 35 CAG 83891(1), 83898(1), 83904(1),
expansion in the SCA1 gene trinucleotide repeats 83909(1), 83912(1)
SCA2 Detects CAG triplet repeat Normal: < 31 CAG 83891(1), 83898(1),
expansion in the SCA2 gene trinucleotide repeats 83909(1), 83912(1)
SCA3 Detects CAG triplet repeat Normal: < 40 CAG 83891(1), 83898(1),
expansion in the SCA3 gene trinucleotide repeats 83909(1), 83912(1)
Detects sequence variations in three
SCAS | exons in the Spectrin (SPTBN2) gene | No sequence variations detected 83891(1), 83898(3),
(nowin 1o cause SCAS i 83904(3), 83912(1)
SCA6 Detects CAG triplet repeat Normal: < 18 CAG 83891(1), 83898(1),
expansion in the SCA6 gene trinucleotide repeats 83909(1), 83912(1)
Detects CAG triplet repeat Normal: <18 CAG 83891(1), 83898(1),
SCA7 |  expansion in the SCA7 gene trinucleotide repeats 8909(1), 83912(1)
SCA8 Detects CTA/CTG triplet repeat Normal: < 50 CTA/CTG 83891(1), 83898(1),
expansions in the SCA8 gene trinucleotide repeats 83909(1), 83912(1)
SCA10Q| Detects ATTCT pentanucleotide Normi‘{': <22 ATTCT 83891(1), 83898(1),
expansions in the SCA10 gene | pentanuclectide repeats detected 83909(1), 83912(1)
Detects sequence variations in all of - 83891(1), 83898(4), 83904(4),
SCA13 exon 2 and 20 bp of intronic sequence No sequence variations detected 83909(1). 83912(1)
Detects mutations in the . 83891(1), 83898(15), 83904(16),
SCA14 SCA14 gene No sequence alteration detected 83909(1), 83912(1)
Detects CAG/CAA triplet repeat Normal: < 42 CAG/CAA 83891(1), 83898(1),
SCA17 expansions in the SCA17 gene trinucleotide repeats 83909(1), 83912(1)
Fiataxks Detects GAA triplet repeat Normal: < 33 GAA 83891(1), 83894(1),
expansion in the Frataxin gene trinucleotide repeats 83898(1), 83912(1)
Detects mutations in the . 83891(1), 83898(7), 83904(7),
Aprataxin aprataxin gene No sequence alteration detected 83909(1), 83912(1)

Table 2. Description of Genetic Tests on Athena’s Complete Ataxia Panel

The Complete Ataxia Panel test for 11 subtypes of SCA, as well as Friedreich’s Ataxia and Early Onset
Ataxia. Listed are the utility of the test and the reference value of normal for each test. CPT codes are

also provided.
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Genetic US Patents Assignee
Test
SCA-1 5741645, 5834183 Regents of the University of Minnesota,
Minneapolis, MN
SCA-2 6251589 SRL, Inc., Tachikawa, Japan
SCA-3 5840491 Akira Kakizuka, Kyoto, Japan
SCA-6 5853995, 6303307, Research Development Foundation, Carson City,
7329487 NV
SCA-7 6280938, 6514755, Regents of the University of Minnesota,
7118893 Minneapolis, MN
SCA-8 6524791 Regents of the University of Minnesota,
Minneapolis, MN
SCA-10 6855497 Baylor College of Medicine, Houston, TX
Friedrichs 6150091 Baylor College of Medicine, Houston, TX, INSERM,
Ataxia Paris, France
(Frataxin)
Aprataxin 7119186 Athena Diagnostics, Inc., Worcester, MA

Table 3. Patents associated with Athena’s Complete Ataxia Panel

G-20

Athena Diagnostics controls 11 patents (in bold) for 6 tests for hereditary ataxia by exclusive licenses. It
also holds a non-exclusive license to US6855497 for SCA-10 testing.
Additional patents for SCA-2 (US6623927, US6673535 and US6844431) were found in our search that
Athena does not appear to have licensed.

This paper was prepared for SACGHS by the Duke U. Center for Genome Ethics,

Law & Policy. Any views expressed do not necessarily represent those of SACGHS.


https://www.delphion.com/details?pn=US06623927__&wlref=18727169
https://www.delphion.com/details?pn=US06673535__&wlref=18727169
https://www.delphion.com/details?pn=US06844431__&wlref=18727169

G-21

Provider

Lab Name

Phone

Motes

Adult Pricing

Method

Targeted Mutation
Analysis (PCR)

Boston University (C«

Reproductive
genetics Instutute

Genesis Genetics Molecular Genetics | Center for Human | Molecular Diagnostic Neurogenetic
Institute Reference Lab Laboratories Genetics Laboratory Testing Laboratory
ong | wwwas com | www.bem, www.bumc.bu.edu| www.compgene.com/ |aagarw11@jhmi.edu com | julin. £.mil
1-313-544-4006 1-800-394-4493 1-800-411-4363 1-617-638-7083 (877) - COMPGENE (410) 955-1349 773-472-4900 (228) 377-6727
Prenatal Adult Adult and Prenatal | Adult and Prenatal Adult and Prenatal Research Only Prenatal Military only
PCR=§440 SCA1=8310
A, Sequencing=52,335 $335 Others $175 $208 MR N/A /A

X

Targeted Mutation
Analysis (PCR)

Targeted Mutation
Analysis (PCR)

XXX

XXX

X
X
X

Sequence analysis of
entire coding region

Targeted Mutation
Analysis (PCR)

SCAT

Targeted Mutation
Analysis (PCR)

Targeted Mutation
Analysis (PCR)

SCA10

SCA12

Targeted Mutation
Analysis (PCR)

XX X | X

Targeted Mutation
Analysis (PCR)

XX XXX

SCA13

SCA14

Sequence analysis of
entire coding region

Sequence analysis of
entire coding region

SCA17

Targeted Mutation
Analysis (PCR)

Frataxin

Aprataxin

Targeted Mutation
Analysis (PCR)

Sequence analysis of
entire coding region

X XXX X X XX X XX XX

X X X

Table 4. Summary of Genetests.org laboratory directory for SCA testing

Patented tests are labeled in grey. Both tests performed by Johns Hopkins are used for research purposes

only.
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Figure 1. Clinical scales used to determine SCA variants

Many neurologists have attempted to create neurological tests that can increase SCA diagnose
accuracy before attempting genetic testing. From Mashke M et al. Clinical feature profile of
spinocerebellar ataxia type 1-8 predicts genetically defined subtypes. Movement Disorders 2005.
20(11):1405-1412, at 1410.

Copyright © 2005, John Wiley & Sons, Inc. Reproduced with permission of John Wiley & Sons, Inc.
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Image withheld pending grant of copyright holder’s permission to republish

Figure 2. Diagnostic tree for Spinocerebellar Ataxia

The diagnostic tree for SCA relies on many different tools. The most powerful remains family history, as
this can quickly bring a patient to genetic testing. Because most ataxias are sporadic (not due to known
inheritable factors), genetic testing does not occur early in the tree. From Zumrova A. Problems and
possibilities in the differential diagnosis of syndrome spinocerebellar ataxia. Neuro Endocrinol Lett 2005.
26(2): 98-108.
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Athena Diagnosiics, Inc.
Four Biotech Park

377 Plantation Street
T dmm Worcester, MA 01605

Tel 508 756 2886 Fax 508 753 S601

October 16, 1998
RE: U.S. Patent Number 5,741,645

Dear Dr. Leonard:

I'would like to advise you that Athena Diagnostics is the licensee to a recently issued U.S. patent
9,741,645, which is directed Spinocerebellar Ataxia type 1 (SCA1). A copy of the patent is enclosed for
your convenience.

The patent covers methods of identifying whether an individual is or is not at risk for developing
SCA1 disease by analyzing whether the SCA1 gene has an increased or normal number of CAG
repeats,

We understand that University of Pennsylvannia may be offering a diagnostic test covered by this
patent. Any such testing would infringe on the above patent under which Athena has exclusively
licensed.

This diagnostic testing service is available through Athena's facilities, and it is only by using Athena's
facilities that other laboratories can offer this patented diagnostic test without infringing the patent.

If University of Pennsylvannia is interested in continuing to offer this patented testing service to its
customers, Athena would be pleased to perform the service on University of Pennsylvannia behalf.

Very truly yours,
Michael A. Boss, Ph.D. Adapted from a presentation by
Vice President, Operations Dr. Debra Leonard, June 21, 2007

Figure 3. Example of a Cease and Desist Letter

Athena Diagnostics has protected their intellectual property rights using letters like the above.

This paper was prepared for SACGHS by the Duke U. Center for Genome Ethics,
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From: Ashton Powell <Ashton_Powell@med.unc.edu>
Subject: Patient Survey - Ataxia.org
Date: October 11, 2007 6:15:47 PM EDT

5 Attachments, 2.3 KB

Guest logged in.

Welcome to National Ataxia Foundation - ENAF BB

Home | Login | Register | Search | Help
Navigation » National Ataxia Foundation - ENAF BB » Al About Ataxia » Request for help from Ataxia Forum members » Skin: Standard

Current Replies for Request for help from Ataxia Forum members

(112 3 Nex>

Request for help from Ataxia Forum members (Ashton)
Posted: 2:08:37 pm on 8/16/2007 Modified: Never

Greetings,

My name is Ashton Powell. I am graduate student at the University of North Carolina at Chapel Hill currently engaged in a fellowship at Duke University at the Genome Ethics, Law & Policy (GELP) Center.

If you are unfamiliar with GELP, we are a research center that attempts to achieve societal consensus on how advances in genome science affect the health, individual rights, and distributive justice of the public. This summer GELP was asked by
the US Department of Health and Human Services to provide background and case studies for the Secretary's Advisory Committee on Genetics, Health, and Society (SACGHS). More information regarding SACHGS can be found at the following
link:

o/ odnih.gov/oba/sacehs it

One topic GELP has been researching is to identify the affects, if any, of patents on clinical/patient access to genetic testing. My role in this report is to provide a case study for Spinocerebellar Ataxia, which as you may know has an interesting
story regarding genetic testing.

For this case study, I feel I would be remiss if those affected by ataxia were not given the ability to have their voices and experiences included in our analysis. In particular, I am hoping to gain the perspective of those affected by ataxia on the
role genetic testing has on their lives, their health, and their wallets.

‘With that in mind, I am writing to ask if you on this message board would be willing to aid me by answering some issues surrounding genetic testing. Using this forum, I hope a dialogue will form that in addition to providing me with your
viewpoint will give the members of the SACGHS a dialogue they can view online.

I have already found many compelling stories on your forum regarding these issues, but creating a single accessible thread for the SACGHS will enable your voices to be heard as one. Committee members are not likely to search for keywords
like "Athena" in your forum, they will probably only follow a single link.

Like on your forum, all persons who care to post a comment will remain anonymous. Also, please keep the identity hidden of MDs, or institutions that may have performed SCA tests without permission from Athena as legal action may be taken
against them.

Some questi may reflect i but ber these are questi that may be asked by those completely unfamiliar with SCA, or ataxia in general.

‘While there are many issues that can be discussed about genetic testing, there are 11 topics in particular I am interested in:

1. Has your neurologist referred you for genetic testing for SCA? How long/how many visits did it take before this test requested? Do you feel this test should have been requested earlier? What was the diagnostic regiment you received prior to
and after genetic testing?

2. Does your insurance cover genetic testing for ataxia? Does your insurance cover other, non-genetic testing for SCA?

3. Was/Is the out of pocket price for genetic testing prohibitive to your taking the test?

4.1f you have had a genetic test for your ataxia, how did the result affect your treatment?

5.1f you have had a genetic test for your ataxia, how did the result affect you feelings or understanding of your symptoms? What was the personal result of the genetic test?

6. For those who have had a genetic test, how many have come back negative? Did insurance tell you if they would cover the test before the results were received?

7. Have you tried to receive genetic testing outside of the US? Have you found labs other than Athena to provide SCA testing? (Please do not name them as it may lead to Athena taking legal action towards them). What were their prices like
compared to Athena?

8. Have you been given any differential diagnoses (misdiagnoses) that genetic testing aided?

9. Do you feel that genetic testing for SCA is clinically relevant? How does genetic testing compare to other diagnostic methods?

10. Do you feel you have access to genetic testing? Do you think Athena's licensing monopoly on many of the SCA genetic tests alters the rate of prescription, and does this make the price too great for you to use them?

11. Have you ever used Athena's Patient Protection Plan, which claims to limit patient liability for the cost of a test to 20% as long as they meet cirtain insurance related criteria? Did Athena hold up their part of the bargain, and did this make the
test accessible to you?
The plan is described in brief here:

Thank you for your time.

I hope this makes a difference, even if just a small one,

Ashton Powell

Graduate Student
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Curriculum in Neurobiology
UNC - Chapel Hill
Polleux Lab

Research Fellow
Genome Ethics, Law & Policy Center
Duke University

Re: Request for help from Ataxia Forum members (dancingpoodle)
Posted: 3:44:47 pm on 8/16/2007 Modified: Never

I'saw a Movement Specialist at UVA eight months after my initial diagnosis of ataxia. She suggested genetic testing, but my insurance would not cover it, since I don't have a family history of SCA. I cannot afford it out-of-pocket.

I think that Athena having sole ownership of this testing is unethical, and puts it out of reach of many people who may be helped by having this test. The Movement Specialist voiced her opinion on this as well and said it is so frustrating to her
since the test could be easily done by more labs at less a cost, and then help her in diagnosing her patients.

Don't know if that helps at all, but that's how things have gone for me. I suppose if I felt the test would help cure me if I knew what I had, I would take out a loan to have it done, but since there are no cures at the moment, I don't see a reason for
putting that financial burden on my family.

Cheryl

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 3:58:41 pm on 8/16/2007 Modified: Never

Thank you Cheryl,

Your post is exactly what we need.

If you don't mind, I have some follow up questions:

Did your insurance reject you when you asked for a genetic test, or are they never covered?

May I ask you if your Movement Specialist requested a specific SCA test or the Complete Ataxia Panel?

Did you attempt to enroll in Athena's Patient Protection Plan (PPP)? If so, were you accepted?

And forgive me if this is crass, but assuming you were to have the Complete Ataxia Panel performed and were enrolled in the PPP, would the 20% cost to you of $1,460 (down from the $7,300 list price) still place this out of reach?
Thank you again, Cheryl.

Ashton

Re: Request for help from Ataxia Forum members (pawlayer)
Posted: 8:17:33 pm on 8/16/2007 Modified: Never

I didn't realize that only Athena Labs could perform this type of genetic testing. Why is this?

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 9:03:15 pm on 8/16/2007 Modified: Never

Hi pawlayer,
Thank you for your question.
As of now, Athena Diagnostics holds the licenses to use the patents for genetic testing of SCA-1,2,3,6,7, and EAOH. These comprise the genetic tests estimated 60-80% of known SCA mutations.

It is not clear which ones are exclusive only to Athena, they won't release that information. However, Athena has been known to send laboratories performing these patented methods cease and desist letters. This action has caused several labs to
stop performing the test; they now ship the sample to Athena.

As of now, Athena legally has the right to be the only company to perform the tests for the above SCA subtypes, they also have the right to sue anyone who performs them without obtaining a sub-license (which would be very expensive).
The question we are trying to ask is if allowing people to patent genes, methods to test for genes, or methods used for diagnostic genetic tests are keeping patients from using them.

Athena may be jacking up the price and controlling the market, but are they keeping patients from the test?

‘While any input on whether genes should be patented is welcome, my goal is to try and see the if our current patent system affects patient care, not if patients like how that care gets to them (This is important as well but is another topic).
Thanks,

Ashton

Re: Request for help from Ataxia Forum members (pawlayer)
Posted: 9:23:11 pm on 8/16/2007 Modified: Never

Do you know when the patent will expire? My mother used Athena in 1987, 20 years ago.
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And from what I have read on this forum, many who suspect they might have some form of ataxia are unable to afford the cost of having the testing done.

I have not yet been tested for SCA 6. I don't know if my insurance will even cover it as I have not been referred for testing.

To answer one of your questions, I would pay for being tested for SCA 6 only, if my insurance did not cover it. However, it would be cost prohibitive for me for anything additional.
Athena set up a payment plan for my sister. She really could not afford it even though insurance paid 80% of the cost. I believe she is still paying for the testing.

Yes, it is unconscionable that other labs are prohibited from doing this. But then again, Botox offers pain relief for people suffering from back pain but it is cost prohibitive because insurance won't cover it, and the company that developed Botox
has a patent as well.

So, is Athena preventing people from getting the test? How many responses would you need in the affirmative? There are just over 500 of us signed on to this forum.

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 10:03:21 pm on 8/16/2007 Modified: Never

Hi pawlayer,

Thank you for you input, it too is very helpful. Athena does provide testing for SCA-6 individually and if you qualify for the Patient Protection Program, the price you will have to pay may go down to around $100. It may be useful to give
Athena a ring to check out the pricing and your eligibility.

I'should be clear that Athena will not keep a patient from getting a test, but they may stop a specific lab from performing the test. They want to perform the test themselves. Athena will always give you the test if you have the means to pay for it.

But is the price, despite Athena's allegedly patient friendly payment plans, inhibitive?

The patents controlled by Athena are:

5,741,645 & 5,834,183 SCA-1 Filed: 1995, 1994

6,251,589 SCA-2 Filed: 1998

5,840,491 SCA-3 (MID) Filed: 1995

5,853,995 & 6,303,307 SCA-6 Filed: 1997, 1999

6,280,938 & 6,514,755 & 7,118,893 SCA-7 Filed:1998, 2000, 2003

7,119,186 EAOH Filed: 2002

They should each expire 17-20 years from their filing date, depending on the laws at the time.

You can find more info on each of these by searching for them at:

freepatentsonline.com/

I'm not sure how your mother's test fits into this picture, but the methodology used my not have incorperated the same techniques at those above.

Ashton

Re: Request for help from Ataxia Forum members (BobJ)
Posted: 8:11:47 am on 8/17/2007 Modified: Never

I'll try to answer your questions in exactly the order that you gave them:

1. Yes, but I'had to ask him to do it; he didn't "offer" it or suggest it. I requested this test after seeing him for about 4 years!! YES, he should have suggested this test MUCH earlier.

2. So far, my insurance has covered all the testing, but I haven't yet gotten the EOB on the genetic tests - and they were performed back in December of last year (9 months ago!!). I haven't gotten any bill from Athena yet either.

3. Don't know yet (see above answer).

4. All results (results were back by March) were "normal" - no apparent genetic causes.

5. See above . . .

6. See above . . .

7. No, and No

8.No

9. Yes, if it would have revealed a genetic type that there was a treatment for. As it turned out, it did eliminate some possibilities, so that was a "positive" outcome of sorts.

10. Don't know how to answer this one.

11. No, and N/A.

HTH
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‘Will be glad to answer any other questions you may have (that is, IF I can).
BJ

" Start every day with a smile and get it over with. " W.C. Fields

Re: Request for help from Ataxia Forum members (dancingpoodle)
Posted: 10:18:54 am on 8/17/2007 Modified: Never

In response to your questions:

The insurance company said they wouldn't cover the genetic testing since there was no family history and the cost was so high.

The doctor wanted a complete panel and was willing to make a case to the insurance company for the need of the test, but because of no family history, there wasn't anything to base the argument on.

T wasn't aware of the PPP, but at this moment the cost would still be prohibitive since I've had to quit working full-time. Just like the insurance company, I guess I don't feel there is enough justification to pay for a test that has a high chance of
coming back negative for anything specific.

I really can't plain about the i pany as they have been great at paying for a lot of MRIs and other tests that have added up. I wonder if the overall cost of the test was reduced for the insurance companies as well, if they would be
more willing to pay. After all, they have paid for numerous other tests that have come back negative. The odds of finding an answer with this $7500 tests (and I was told it was closer to $10,000) I suppose make the insurance companies less
willing to cover it.

T also just have a personal issue with a company holding a patent for a test that could help more people if is was more readily available. The same as I have problems with companies holding a patent for a vaccine that could save lives and be
made in greater quantities if not solely held by one company. I suppose that also makes me less willing to pay the money, but that's just a personal feeling. I'm sure many aren't even aware of the politics behind the testing. It's my own personal
boycott, although not really effective, it does make me feel better knowing I'm not supporting a company who is in it for the money instead of the benefit of the people.

Cheryl

Re: Request for help from Ataxia Forum members (jonab)
Posted: 1:42:53 pm on 8/17/2007 Modified: Never

Hi there Ashton. Would you please refer to the "Administration" section, where I responded to these questions from a post by Atilla. I intend to take advantage of the Athena Patient Protection Plan.

The problem, as I see it, other than the high cost, is that I have called my insurer to see if I am covered, and they have told me that I am covered, if it's "medically necessary". Well, I sure think that it's medically necessary, and I'm sure that my
neuro does, also; but, will the Insurer think so? I'll let the group know how I make out. I'm going to have the Complete Ataxia Evaluation. I do not have a definite diagnosis yet, after 4 years, but I do realize the difficulty of this. The best we have
come up with is "sporadic ataxia with nystagmus".

1 found this also of interest. My neuro gave me a brochure re Athena, who I already knew about through my neuro, and told me to call Athena and have them call my insurer to see if I'm covered. Athena told me to have my neuro make the call.
My neuro then told me to make the call. This is not the way the medical profession was meant to be administered, as we all know.

Thak you,
Best,
Jonab

Re: Request for help from Ataxia Forum members (Atil
Posted: 3:25:33 pm on 8/17/2007 Modified: 4:07:54 pm on 8/17/2007

‘We posted all your questions under the Admini ion forum several days ago. There is even a link to it on the NAF homepage. The reason I started it there was that subjects "sink" rapidly in this forum and may become hard to find.
ATILLA

Mrs. ATILLA still loves me

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 3:26:24 pm on 8/17/2007 Modified: Never

Here are several posts that were made from a duplicate of my initial questions. I didn't realize the duplication, so sorry for any confusion. If you could only respond to this thread, Id appreciate it.

I've moved the other posts over to this thread so we can read them all at in one place.

Thank you for bringing this to my attention, jonab and thanks to Attilla, Rhanal, Christina and SunnyKay for your help!

Ashton

Re: Your input please (Rhanal)
Posted: 10:02:57 pm on 8/15/2007 Modified: Never

1. yes. took 1 yr. i don't feel it should have been requested sooner. no diagnostic regimen before or after.

2. my ins does not cover genetic testing.

3. the cost was high, but I'still had it done.



faunteroytd
Text Box
G-28


IS

. didn't affect treatment, as i have no treatment.

w

. i was disappointed. As i have no diagnosis.

6. neg.

9. yes

10. yes

Re: Your input please (clr)
Posted: 10:09:30 am on 8/16/2007 Modified: Never

Hi there,

Here are some of my thoughts:

1. Yes. Three months after my neuro app't., Athena came directly to my house to do the blood draw. I was a bit surprised that my neuro was requesting the complete panel for me, since my mother had previously been tested for SCA1, SCA2 and
SCA3 already...I was also sent for a swallowing evaluation and a brain MRI prior to genetic testing.

2. No, genetic testing is not covered by my insurance. Yes, they do cover standard diagnostic testing, such as MRI's, swallow evaluation, etc.

3. No, the pricing of the genetic testing was not prohibitive.

4. Since the results came up negative, my neuro and I agreed to monitor periodically via MRI and perhaps undergo any new genetic testing which becomes commercially available. And in the meantime, I decided to get a second opinion from an
Ataxia specialist to confirm my partial diagnosis of SCA, type unknown. Additionally, we have discussed other potentials...

5. See above. Also, my extended family does not completely "buy" into the diagnosis of SCA, type unknown -- they still question past neurological diagnoses, particularly MS. It's very frustrating to me.

6. Yes, mine was negative.

7. No, I have not sought genetic testing outside of the US -- should I?

8. Once again, the genetic testing was supposed to put the MS diagnosis to rest for my family -- but that is still TBD, in some of my family's minds...even though I have tried to explain time and time again that the lesions presence and location is
the deciding factor for our diagnosis, as I understand.

9. Yes, I feel that genetic testing for SCA is clinically relevant. However, and using my particular case as an example, other diagnostic methods such as neurological exam results, family history and MRI results are just as, if not even more,
significant and revealing.

10. Yes, I have access to genetic testing.

Take care,
Christina

Re: Your input please (SunnyKay)
Posted: 11:03:24 am on 8/16/2007 Modified: Never

Answering as a representative of my family...My Father had Ataxia and died Dec 2004:

1. Yes. Five Years. No. My father had Ataxia for a long time. My parents changed neurologists twice. The third neuro was excellent. He wanted to wait until the genetic testing had improved to a certain level. My family agreed. Prior:
Symmetrel, Aricept (d/c'd), physical therapy, home stretching program, cane to rollator to companion chair, participation in research studies. After: My father died within 2 weeks.

No. Yes.

Yes, but I arranged for my mother to get a payment plan.

WP

Absolutely. Especially with known hereditary Ataxias.
0. Yes, but it causes financial hardship.

4. Too late to have any affect as my father died. The testing was done more for our family than my father at that point.
5. The results were negative with one finding of "undetermined significance". Feelings of family were disappointment.
6. Basically all (see above).

7. No.

8. No.

9.

1

SunnyKay

Everyone Deserves A Great Doc!!!

Re: Your input please (jonab)
Posted: 12:13:12 pm on 8/16/2007 Modified: Never

Atilla:

Thank you. This is very timely and very important.

LI first saw my neuro in 12/03. He referred me for genetic testing ( Athena's Full Ataxia Evaluation) in 11/06. I did not have it done because of the uncertainty of insurance coverage for the $ 7,500 cost.
No, I do not think the test should have been requested earlier.

I have changed insurance and have requested the same testing from Athena, this week, as the new insurance rep said that I was covered as long ass "it is medically necessary". I'll be happy if I only have to pay a 20% co-pay. I will not know, for
sure, if I am covered until it's all over.

T'have a tentative diagnosis of sporadic ataxia with nystagmus, but my neuro and I understand that this is not final.

2.See above. If the insurance company agrees that if is "medically necessary" then I am covered with a 20% co pay. Yes,I think that my insurance covers non genetic testig for SCA.
3.$7,500 is prohibitive to me. However, I have no choice but to try anything out there, as my condition is deteriorating rapidly.

4. T have not had the genetic testing yet.

5.See 4. above. However, I expect that the tests will prove negative from what I have read of the experience of others.

6.i'll have to get back to you in several weeks, when the tests should be complete.

G-29
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7.No, I have not tried outside the USA, simply because I hadn't thought of it.

8.No. I haven't had the genetic test yet.

9.Yes. I think that genetic testing for SCA is "the future". I just don't know what there is for us poor.......sho may not have any genetic basis for our "ataxic disorders", as Dr. Perkamn calls them.

10. Yes, I have access to genetic testing thru my neuro. I only know of Athena labs, though.

Thank you, Atilla.

PS My neuro and I agreed that I will see Dr. Perlman, UCLA. Yea! (See my earlier posts)

Best,
Jonab

G-30

Re: Request for help from Ataxia Forum members (Rhanal)
Posted: 8:14:32 pm on 8/17/2007 Modified: Never

I also already answered these questions, under the Admin section. But if I can be of further help, let me know.

Rhana

Re: Request for help from Ataxia Forum members (pawlayer)
Posted: 12:00:41 pm on 8/18/2007 Modified: Never

Here's the response I got from Athena:

"Thank you for your inquiry. All testing must be ordered by a physician.

Athena Diagnostics offers a test called the Familial Mutation Analysis Evaluation. This test is available for family member of patients that have previously been tested by Athena and received a positive result. We will evaluate only the mutation
detected in the proband. If we bill a commercial insurance plan with which Athena is not a contracted provider the Patient Protection Plan would limit the out-of-pocket expense to $117. If we are to bill an insurance plan with which we are a
contracted provider, the normal co-pay and deductible obligations would apply. Would you need to contact the insurance directly for that information."

I'won't be able to fully participate in your questionnaire until I have been tested. I hope this will be ongoing as I will not even meet with the neurologist until November.

Patricia

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 4:19:06 pm on 8/20/2007 Modified: Never

Hi Rhana,

Does your insurance not cover any genetic testing or just the SCA testing?

Where you able to enroll in the Patient Protection Program that Athena has?

If the Complete Ataxia Panle were now $1500 out of pocket, would you be willing or able to have it performed?

Thanks you for your help,

Ashton

Re: Request for help from Ataxia Forum members (SunnvKav)
Posted: 8:21:00 pm on 8/20/2007 Modified: Never

Ashton,

As far as I know, Medicare does not cover SCA testing. My mother requested that Athena NOT BILL MEDICARE because she wanted to keep the results PRIVATE for numerous reasons. That is why a payment plan was arranged instead.
SunnyKay

Everyone Deserves A Great Doc!!!

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 8:42:28 pm on 8/20/2007 Modified: Never

As an addition to this topic, how many of you feel the need to get a diagnosis for SCA outside the knowledge of your insurance carrier?

It appears the pricing Athena gives assumes that insurance will be involved and will pay the massive price of the tests. If insurance REFUSES to pay, then Athena's Patient Protection Plan will cover most of the costs. However, if a patient
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CHOOSES not want to use in;urance, it then they have to take the entire cost themselves.
Unfortunately this leaves one heck of a bill.

Is the genetic test the only diagnostic test you all choose to take outside of insurance?

Do you fear discrimination from the insurance companies?

Have any of you encountered discrimination from an insurance company due to a genetic test?

Thank you,
Ashton

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 9:40:05 am on 8/21/2007 Modified: Never

Re: Your input please (mmhogan)
Posted: 10:30:43 am on 8/18/2007 Modified: Never

1. No because the results for other members of my family with Ataxia have shown negative to all known SCA's. No, because it would not be cost effective to spend money testing for something that will almost certainly show negative as well.
Diagnostic regiment included neurological exam and MRI, in depth record of family history.

2. Yes, we are an active duty military family...health insurance is free.

3.No

4.N/A

5.N/A

6.N/A

7.No

8. Previously misdiagnosed w/ eye problems due to altitude.

9. Yes. It's the only way to know if you have one of the known testable Ataxias.
10. Yes.

Mary

Re: Request for help from Ataxia Forum members (clr)
Posted: 9:59:16 am on 8/21/2007 Modified: Never

Hi Ashton,
Isn't this where GINA may come in handy, when finally passed?

Take care,
Christina

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 10:42:45 am on 8/21/2007 Modified: Never

Hi Christina,

‘Well, Genetic Non-discrimination laws have been brought up in congress every year for the past ten years, but none have yet to pass. This year looks like it may pass, but you never know. There are many states that have passed nondiscrimination
laws regarding genetics, but a federal law is way past due.

It would do nothing but help get this passed if there is more evidence of how patients use genetic testing (among other medical treatments) based upon real or perceived risks of discrimination by their insurance carriers.

It appears that in the case of SCA, there are quite a few patients who want to know the result of the test without their insurance knowing. I can only assume this is due to a fear of what an insurance company may do to them or their family
members with this information.

Any information/stories about the "risks" of diagnosis would be quite interesting.

Thanks,
Ashton

(1123 Nex

<Previous | [2] 3 Next>

Re: Request for help from Ataxia Forum members (SunnvKay)
Posted: 1:02:14 pm on 8/21/2007 Modified: Never
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SunnyKay here again...See above...

My mother not only did not want the health insurance company/Medicare to know about possible SCA results, she did not want to apply for a handicapped license plate with a diagnosis of some form of Ataxia either. This is in addition to other
things she did to keep anyone from the government or any other unnecessary place from finding out about my Dad's medical history (which of course becomes OUR, her children's, family medical history for life...life insurance, Long Term Care,
disability, employment, health insurance, etc., etc.).

SunnyKay

Everyone Deserves A Great Doc!!!

Re: Request for help from Ataxia Forum members (marjorienve)
Posted: 2:53:07 pm on 8/21/2007 Modified: Never

Ashton-

1. My research neuro at Johns Hopkins asked that I request the test from my local treating neuro, who was happy to comply. I was diagnosed with "An hereditary form of Cerebellar Ataxia" based on my history and the physical exam. I was
negative for all but an SETX mutation of unknown significance after the Athena tests.

2.1t paid 80%, so I had to pay like $1,500.

3. Yes.

4. I'suppose it didn't. My neuro pretty much just documents my degeneration and I have to find my own rehabilitation techniques. I tell him and he says "Hm. That's a good idea."
5.1felt a lot better having a clearer picture of my Ataxia. It also greatly helped my research neurologist.

6. There wasn't a problem with my insurance. All but the SETX mutation were negative.

7. No.

8. I think for awhile neurologists treating my family were thinking we probably had SCA6- it's helped a lot to be able to rule that out.

9. SCAs vary too much to rely on anything other than genetic testing. And unless we separate out the different genetic mutations, how could we ever hope to fix them?

10. Definitely. If more ataxians could be genetically tested, I think it would further Ataxia research. The cost and inavailability keeps a lot of people from digging deeper into the cause of their neurological problems.
11. I think so, but my insurance plan was very good, so I think that was mainly why I didn't have many problems dealing with them.

If there's anything else I can do to help, Ashton, just say the word. Ilive in Roanoke, which is pretty close to you. My email is marjorie.nyeATgmail.com

-Marjorie

"Onward we stagger, and if the tanks come, may God help the tanks."
—William O. Darby

Re: Request for help from Ataxia Forum members (marijorienve)
Posted: 2:54:00 pm on 8/21/2007 Modified: Never

ﬁsll\]/;;i-esearch neuro at Johns Hopkins asked that I request the test from my local treating neuro, who was happy to comply. I was diagnosed with "An hereditary form of Cerebellar Ataxia" based on my history and the physical exam. I was
negative for all but an SETX mutation of unknown significance after the Athena tests.

2. It paid 80%, so I had to pay like $1,500.

3. Yes.

4. T suppose it didn't. My neuro pretty much just documents my degeneration and I have to find my own rehabilitation techniques. I tell him and he says "Hm. That's a good idea."

5.1felt a lot better having a clearer picture of my Ataxia. It also greatly helped my research neurologist.

6. There wasn't a problem with my insurance. All but the SETX mutation were negative.

7. No.

8.1 think for awhile neurologists treating my family were thinking we probably had SCA6- it's helped a lot to be able to rule that out.

9. SCAs vary too much to rely on anything other than genetic testing. And unless we separate out the different genetic mutations, how could we ever hope to fix them?

10. Definitely. If more ataxians could be genetically tested, I think it would further Ataxia research. The cost and inavailability keeps a lot of people from digging deeper into the cause of their neurological problems.
11. I think so, but my insurance plan was very good, so I think that was mainly why I didn't have many problems dealing with them.

If there's anything else I can do to help, Ashton, just say the word. I live in Roanoke VA, which is pretty close to you. My email is marjorie.nyeATgmail.com

-Marjorie

"Onward we stagger, and if the tanks come, may God help the tanks."
—William O. Darby

Re: Request for help from Ataxia Forum members (Happy Christian)
Posted: 12:56:30 am on 8/22/2007 Modified: Never

I AM NEW TO THIS FORUM. 1JUST RECENTLY LEARNED ABOUT NAF. I DON'T WANT TO APPEAR STUPID, BUT WHAT IS ATHENA?

THAVE NOT HAD ANY GENETIC TESTING, BECAUSE I KNEW RIGHT FROM THE BEGINNING OF MY DIAGNOSE THAT MY INSURANCE WOULD NOT COVER GENETIC TESTING. I WAS DIAGNOSED WITH
SPINOCEREBELLAR DEGENERATION IN 2002. THAVE LIVED WITH ATAXIA SINCE MY EARLY 30'S (AND IAM NOW 64) BUT MY PREVIOUS DOC (BEFORE 2002) WAS ONLY LOOKING FOR MS.

WHERE IS THE GENETIC TESTING DONE? I LIVE IN NORTH EAST OHIO
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ANSWERS TO MY QUESTIONS WOULD BE APPRECIATED. THANK YOU

HAPPY CHRISTIAN

Re: Request for help from Ataxia Forum members (pawlayer)
Posted: 9:11:14 am on 8/22/2007 Modified: Never

Hi and Welcome:

Athena is a lab that conducts the testing for diagnosing diseases, more importantly, in this instance the testing for the different types of ataxias. I believe it is located in Mass., but it operates all over the country (my understanding). They have a
web site which will give you a lot more information. Just Google Athena Diagnostics, and its official site will come up. They have a lot of information about the company on its site.

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 11:05:17 am on 8/22/2007 Modified: Never

Hi Happy Christian,

Welcome to our discussion. Don't feel stupid at all, especially when our discussion is to ask whether the system we are working with is stupid.
As pawlayer said, you can find much information regarding the genetic testing Athena offers, and has legal rights to be the sole provider for at:
athenadiagnostics.com

Some of the issues we are attempting to figure out are if the prices Athena uses for these tests, which are expensive even if done at cost, are preventing patients from using them according to best medical practice. The real goal is to ask whether
current patent law, which allows them to dictate price is affecting patient access to the tests.

There is an interesting relationship however between Athena, insurance companies, and MD/patients that is coming from this. Athena charges a large sum for testing, but has a Patient Protection Program (PPP) that limits the patient's liability to
20% of the total cost of the test. This brings the cost of the test down to what is generally the co-pay required if you insurance decides against coverage for the test.

However, it appears that many of you are not attempting to see if you are eligible for the PPP because you already know your insurance does not cover these tests. I am not 100% sure, but you may still be eligible for the reduced rate from Athena,
it wouldn't hurt to ask.

The other interesting topic is that many patients choose to keep insurance out of the picture for a variety of personal reasons, but this ensures the price of testing will remain the massive $7.300. In other words, the requirement of insurance has
reared its ugly head in this discussion.

Thanks for any input you have,

Ashton

Re: Request for help from Ataxia Forum members (Poolgirl)
Posted: 3:19:33 am on 8/23/2007 Modified: Never

Hi Ashton,
Answers to questions:
1. Yes. several years after first symptoms and ordered by 6th Neurologist I saw ( to be fair to others, my exam changed significantly during that time).

2.Insurance covers all my testing

3. see #2

4.No

5. Ataxia panel negative. Only real benefit for me was less worry that I might have passed something on to my children ( althought I am well aware that just means I don't have one of the already identified genetic ataxias).
6. Tests negative

7.No

8.No

9. I feel testing is indicating if the history strongly suggests the test will be positive. Having an ataxia specialist narrow down the most likely disease may help cut down on blindly running full ataxia panels. I am not sure if it is more cost
effective to run specific test or the whole panel. Sometimes labs bundle tests and it ends up being cheaper to run the panel( maybe you already anwered this but if not, could you please address running for example, 3 variants versus panel. I
personally feel the other tests to look for treatable causes of ataxia are more important and should be done first.

10. tests were covered
11. tests were covered

Note: I had the genetic tests done at a very vulnerable point in my work up and thankfully they were negative. Given the implications a positive test could have on my children, had I been thinking clearly, I would not have done the test or would
have considered paying for them myself to avoid having them on record. I will not do any tests that become available in the future unless one of my children specifically requests it be done to help guide them if/when they are thinking of having
children and if so, I would probably do it off the record. I have no problems with my medical insurance but my personal interaction with my disability company has made me very cynical about trusting any "insurance" carrier to " do the right
thing".

PG

Re: Request for help from Ataxia Forum members (Atilla)
Posted: 9:06:30 am on 8/23/2007 Modified: 1:17:58 pm on 8/23/2007
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If you haven't already, you may want to contact Dr. Marsha Nance. She is the NAF "expert" on genetic testing.
ATILLA

Mrs. ATILLA still loves me

Re: Request for help from Ataxia Forum members (rrose)
Posted: 2:03:08 pm on 8/23/2007 Modified: Never

Ashton...I have SCA6 which was confirmed by testing at Athena Labs. I will try to answer your questions.

1. My neurologist suggested testing after my first visit in 2004. He is a movement specialist that I was referred to by another who susp d some type of domi Ataxia. Isought out treatment after experiencing similiar symptoms
to my mother, who at that time had been told she had "some troubling signs" on an MRI, but was not offered any genetic testing. Her neurologist told her it was very expensive and it would not change anything in her prognosis as there was
nothing that could be done for her. I had a full panel of tests done and was initially told the results were inconclusive. Athena requested another blood sample to re-run the tests, but for some reason my doctor failed to communicate this to me
until March of 2007. He then sent new samples to Athena ( at no additional cost to me) and I received a definite diagnosis of SCA6.

2. My insurance company did not cover the cost of the test. The cost to me was $2500. They told me at the time it was because Athena was not one of their preferred providers. I was required to pay the entire amount upfront, directly to Athena
Labs.

3. No, but Tonly paid $2500, not the $7500 mentioned in the posts on this forum.
4. Only that I stopped the worrying about gluten, and the possibility that I might have gluten ataxia.

5. Having a definite diagnosis is helpful is some ways, as I tend to focus my research, but troubling in other ways with respect to my children. They know I have the same thing as their grandmother, but the whole question of when to tell them
they can be tested is very difficult. How do you tell three young men 20,18 and 16 with no symptoms, to have testing done that might change the course of their life decisions? I'm not sure I have the answer to that.

6. My initial results were inconclusive, but eventually were confirmed as SCA6. I had to pay for the tests out of pocket.
7.No
8. No, just confirmation when the final results came back.

9. Yes. Because I now have a definite diagnosis, the other members of my extended family who have been misdiagnosed, can request testing be done for SCA6 only, at a greatly reduced price. Many of which, could not otherwise afford the
tests.

10. Yes. Just a little hiccup with the results, but appears to have been on the part of my neurologist, not Athena.
11. N/A
Thope this information is helpful. Thanks for your efforts.

RRose

Re: Request for help from Ataxia Forum members (jonab)
Posted: 5:19:41 pm on 8/23/2007 Modified: Never

Hi RROSE;
Just one small point of possible clarification. The Athena Complete Ataxia Evaluation is more than one test, and cost about $7500. It may be that the $2500 that you mentioned was for one test only.

Best,
Jonab

Re: Request for help from Ataxia Forum members (SunnvKav)
Posted: 7:37:52 pm on 8/23/2007 Modified: Never

Jonab and All,
‘When my Dad was tested in the fall of 2004, there were less available tests in Athena's Complete Ataxia Panel, and the cost was much less than $7500 as I recall...
SunnyKay

Everyone Deserves A Great Doc!!!

Re: Request for help from Ataxia Forum members (Steph74)
Posted: 10:38:28 pm on 8/23/2007 Modified: Never

1. No - I got tested on my own and went to a genetic counselor, after my father was diagnosed, I'm currently asymptomatic. It took me almost 2 months to get my results, since Athena had to run the test twice due to a lab "error". My genetic
counselor failed to tell me, so I showed up awaiting the results and then was told I would have to come back again.

2. Yes BCBS - but I paid for it out of pocket so they were unaware.
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3.No

4. T was shown to have the expansion for SCA1, but no treatment since I have no sysmtoms as of yet.

5.1 was pretty upset, but I knew I had a 50% chance.

6. N/A

7.No

8.No

9. N/A

10. N/A
11. No

*I'm not that happy with Athena - first it took FOREVER to get my results, and second, I asked them to run my father and I's blood next to each other (we had gotten our samples done years apart) so I could look at repeat differential - I even
offered to pay, but they refused.

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 7:57:15 pm on 8/24/2007 Modified: Never

Hi Steph74,

Thank you for helping me out with this project. I'm sorry to hear about about your results considering you are asymptomatic. I hope your experiences will help us move towards some true cures in the near future.
If you don't mind, may I ask you some specific questions about your testing?

How much did the single SCA-1 test cost you?

Do you consider this price reasonable, especially with insurance not being part of the equation?

Since your father been tested by Athena before and came back positive, were you given a discount?

‘What do you feel, or know would happen with your insurance if they were involved in this testing?

Thank you Steph,

Ashton

Re: Request for help from Ataxia Forum members (rrose)
Posted: 8:08:26 pm on 8/24/2007 Modified: Never

Hi Jonab,

Actually T did have the complete Ataxia panel done. T was under the impression that I was covering the entire cost, but with the information I am reading in this forum, my insurance company may have in fact paid for a portion of it. My testing
was done several years ago, and at the time my neurologist was not hopeful that insurance would cover it. But possibly they did. That would be a surprise!

Re: Request for help from Ataxia Forum members (Steph74)
Posted: 8:53:41 pm on 8/24/2007 Modified: Never

1) Somewhere around $600 (I really can't remember specifics) - this was in 2006.
2) Yes, I would consider this price reasonable.
3) No, I wasn't given a discount.

4) Thave not experienced any negative results with BCBS. They are now aware of my status of SCA (even asymtomatic) because I had a child and disclosed it during my pregnancy, due to risks related to labor/delivery. There has been full
payment for everything. Ieven had my child tested in utero for SCA and they paid for it in full. I've also been to an ataxia neuro to make sure I wasn't showing any symptoms and they paid for that consultation as well.

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 9:05:45 pm on 8/24/2007 Modified: Never

Hi Marjorie,
Thanks for your input,

I have a question for you that is not as much about the pricing of the tests, but the human desire to learn more about themselves.

Before medical research was able to differentiate between the genetic subtypes of SCA, the diagnosis for many of the "ataxians" would have been Olivopontine cerebellar atrophy (OPCA). Later the classification of these hereditary ataxias was
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divided into autosomal dominant cerebellar ataxia classes (ADCA) I, II, and III. We now know that ADCA I encompasses SCAL, 2, and 3, ADCA Il is SCA7, and ADCA Ill is SCA4, 5,6, and 11.

Do you feel that your desire to search for a diagnosis would have been quenched if OPCA was your diagnosis and research was where it was 20 years ago? Would that satisfy you today?

If a new SCA designation is identified genetically do you think it would change any satisfaction you may have with this hypothetical diagnosis of OPCA ? Does the search begin anew whenever there is a possible refinement of diagnosis?
Anyone else who has any thoughts on this, please feel free to write. In some ways this may help describe whether the patient demand for genetic introspection may coax people into paying fees for tests that well above their true value.

Thanks Marjorie,
Ashton

Re: Request for help from Ataxia Forum members (Ashton)
Posted: 9:18:24 pm on 8/24/2007 Modified: Never

Hi Poolgirl,

Thanks for your answers, they are quite helpful.

Did you have any co-pay for the test?

You write a bit about icism toward insi ies and a positive result (a feeling shared by many of us I'm sure!)

The standard fear is that a company may now drop you or make it difficult for your children if the result is positive, but does an insurance company treat you any differently if you come back negative? Have you noticed a difference in how
responsible an insurance company feels in regard to covering treatment for an undiagnosed vs. negatively diagnosed client?

As for different panels for the tests, I agree it would make sense for a company to offer "combo meals" depending on common symptoms or diagnostic procedure. I will discuss it in my report.

Thanks for the ideas,
Ashton

Re: Request for help from Ataxia Forum members (marjorienve)
Posted: 10:43:59 pm on 8/24/2007 Modified: Never

Ashton-

My granddad and his brother were originally diagnosed with OPCA. The general feeling in my family for the past 200+ years we've passed this along is that you can't do anything about it, so why bother thinking too much about it. But I myself
feel driven to find out as much about it as I can.

First when I was diagnosed and then more so as my symptoms have worsened, I've felt more and more helpless to fight what is happening to me. I like to at least be somewhat knowledgeable about the disease that's wringing the freedom out of
my lives, since there's very little I can do to fight it. There's no surgery I can have, no experimental drugs, and rehabilitative techniques will only slow things down, not cure me. Sometimes it seems like knowledge is all I can depend on.

So yes, I think I will continue to be dissatisfied and will continue to get all the testing I can to find out more about my Ataxia.
-Marjorie

"Onward we stagger, and if the tanks come, may God help the tanks."
—William O. Darby

Re: Request for help from Ataxia Forum members (smittiesS)
Posted: 10:16:52 am on 8/29/2007 Modified: Never

1 was diagnosed in June 2006, I am 54. i talk to a lady in Georgia who's had ataxia for 20 years or more. So I asked my dr.(neurologist at Jefferson) if it was to my benfit that I was diagnosed later in life, and he said yes.
Any comment or suggestions?

Beverly Smith

Re: Request for help from Ataxia Forum members (SunnvKay)
Posted: 7:15:53 pm on 8/29/2007 Modified: Never

Ashton,

My mother donated my father's brain for research "to help the future". I personally want to know an exact diagnosis as soon as it is determined, discovered, named, etc. We were given 2 potential diagnoses but they were not any identified SCAs
and I personally disagree with them. (They seem to be even more rare than some of the SCAs!) I'm a family doc, and they just don't match what my Dad had.
SunnyKay

Everyone Deserves A Great Doc!!!

<Previous | [2] 3 Next>

<Previous 1 2 [3]
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Re: Request for help from Ataxia Forum members (greekmom81)
Posted: 2:26:23 pm on 9/3/2007 Modified: Never

Hi Ashton,

I don’t know if my story qualifies for your study, but you can be the judge. Well after we came back from a long vacation to Europe, I noticed that I couldn’t balance on my right foot. I mentioned to our doctor who assured me that it happens to
everybody one time or another. I was 49 years old. I let it go and I mentioned again after a year because it wasn’t getting any better. He sent me to a neurologist who after examined me, and a MRI, he found nothing wrong. To make the long
story short after him I visited a lot of other neurologists who they suspected Parkinson or MS but nothing concrete. In 2000 I went to UT SOUTHWEST where with a MRI I was diagnosed with ‘sporadic OPCA’. Since we didn’t know what was
it , we didn’t panic even though he told us there is no cure for it.

Since then I saw a lot of doctors in Houston, Galveston, Dallas, but none of them suggested genetic testing. I participated in a clinical trial in NIH for IVIG but even though I got the right medicine they stopped the trial because the drug wasn’t
doing any good to the majority of the people. I tried acupuncture, gluten diet, vitamins, chiropractor, alternative medicine, without success. So I am going to try to answer your questions as good as I can.

NO

NO/NO

YES

IT DEPENDS (A LOT OF STUDIES ARE ONLY FOR GENETIC TYPES)

IDON’T KNOW. I HAD NO SYMPTOMS

N/A

NO, NO

A LITTLE ABOU MS OR PARKINSON

. YES, I THINK IS MORE ACCURATE

10. YES

11. NO, AND IDON'T THINK I AM QUALIFY

IF THE INS. CAN NOT USE THE RESULTS AND DROP ANY OF US

GREEKMOMS1

PN R W~

Re: Request for help from Ataxia Forum members (chvann)
Posted: 11:00:58 pm on 9/3/2007 Modified: Never

1. Has your neurologist referred you for genetic testing for SCA? Yes

How long/how many visits did it take before this test requested? This was a new neurologist but he did it on the first visit. It had never been done before.

Do you feel this test should have been requested earlier? Probably, but it was not until 16 years ago.

‘What was the diagnostic regiment you received prior to and after genetic testing? As a child I had spinal taps, x-rays, brain scans, touch-your-finger-to-your-nose-with-your-eyes-closed, stand with your eyes closed, walk this line, etc. type of
tests but it had come down to 'do you think it has gotten worse' questions as an adult. Since the tests could not pinpoint wha kind of ataxia it is, the treatments were megadoses of vitamin E, coQ10 and suggestions that 'swimming will help your
muscle tone so you will have more control' type of treatments.

2. Does your insurance cover genetic testing for ataxia? Yes

Does your insurance cover other, non-genetic testing for SCA? MRI, and physical therapy to train me to use a walker and now a scooter.

3. Was/Is the out of pocket price for genetic testing prohibitive to your taking the test? I only paid for the office visits but it has been years since the last test.

4.1f you have had a genetic test for your ataxia, how did the result affect your treatment? No effect because it did not pinpoint the KIND of ataxia.

5. If you have had a genetic test for your ataxia, how did the result affect you feelings or understanding of your symptoms? No effect, nothing new.

What was the personal result of the genetic test? No result

6. For those who have had a genetic test, how many have come back negative? It is definitely not something else.

Did insurance tell you if they would cover the test before the results were received? No

7. Have you tried to receive genetic testing outside of the US? No

Have you found labs other than Athena to provide SCA testing? No
(Please do not name them as it may lead to Athena taking legal action towards them).

‘What were their prices like compared to Athena?

8. Have you been given any differential diagnoses (misdiagnoses) that genetic testing aided? No, by the time genetic testing was done I was grown and I was diagnosed at age 10

9. Do you feel that genetic testing for SCA is clinically relevant? Yes, ataxia has terrible consequences. If they can find the cause and fix it, many people would be spared much suffering.

How does genetic testing compare to other diagnostic methods? I don't know, I'm not a doctor.

10. Do you feel you have access to genetic testing? I've been tested several times in the last few years.

Do you think Athena's licensing monopoly on many of the SCA genetic tests alters the rate of prescription, and does this make the price too great for you to use them? No

11. Have you ever used Athena's Patient Protection Plan, which claims to limit patient liability for the cost of a test to 20% as long as they meet cirtain insurance related criteria? Insurance always paid because I have a definite diagnosis.

Did Athena hold up their part of the bargain, and did this make the test accessible to you? No problems

Re: Request for help from Ataxia Forum members (lacams)
Posted: 2:04:18 am on 9/5/2007 Modified: Never

1. Has your neurologist referred you for genetic testing for SCA? YES How long/how many visits did it take before this test requested? ONGOING, AS NEW TESTS WERE DEVELOPED Do you feel this test should have been requested
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earlier? YES What was the diagnostic regiment you received prior to and after genetic testing? THE GENERAL SCA DX WAS CLEARLY INHERITED

2. Does your insurance cover genetic testing for ataxia? SOME Does your insurance cover other, non-genetic testing for SCA? YES

3. Was/Is the out of pocket price for genetic testing prohibitive to your taking the test? YES, ABSOLUTELY'!

4. If you have had a genetic test for your ataxia, how did the result affect your treatment? ONLY NEGATIVE RESULTS SO FAR, BUT MANY TESTS HAVE YET TO BE DONE

5. If you have had a genetic test for your ataxia, how did the result affect you feelings or understanding of your symptoms? FRUSTRATION What was the personal result of the genetic test? THE FEW TESTS DONE SO FAR WERE ALL
NEGATIVE

6. For those who have had a genetic test, how many have come back negative? SEVEN Did insurance tell you if they would cover the test before the results were received? PARTIALLY

7. Have you tried to receive genetic testing outside of the US? NO Have you found labs other than Athena to provide SCA testing? NO (Please do not name them as it may lead to Athena taking legal action towards them). What were their prices
like compared to Athena? I DON;iT KNOW. IT;iD BE NICE IF SOMEBODY WOULD SLIP AN ANONYMOUS REFERRAL INTO THIS FORUM.

8. Have you been given any differential diagnoses (misdiagnoses) that genetic testing aided? NO

9. Do you feel that genetic testing for SCA is clinically relevant? TOTALLY! How does genetic testing compare to other diagnostic methods? IT WOULD BE AWESOME, ESP SINCE WE HAVE KIDS AND OTHER RELATIVES WHO
COULD BE AFFECTED

10. Do you feel you have access to genetic testing? NOT AT THE MOMENT Do you think Athena's licensing monopoly on many of the SCA genetic tests alters the rate of prescription, and does this make the price too great for you to use them?
ABSOLUTELY!

11. Have you ever used Athena's Patient Protection Plan, which claims to limit patient liability for the cost of a test to 20% as long as they meet cirtain insurance related criteria? THEY ARE CURRENTLY DEMANDING AN EXHORBITANT
COPAY UP FRONT Did Athena hold up their part of the bargain, and did this make the test accessible to you? IT PROBABLY WILL BE INACCESSIBLE. f%
The plan is described in brief here:

http://www.athenadiagnostics.com/content/ordering/billing

Re: Request for help from Ataxia Forum members (jonab)
Posted: 1:01:16 pm on 9/9/2007 Modified: Never

Hi there Ashton:

I have already responded to your questionnaire, but I have not completed the Athena testing yet. Presently, my blood samples are at Athena being tested and I expect the results in a another week or two. They are doing the Complete Ataxia
Evaluation (Panel).

1 did want to inform you though that Athena said that I was not eligible for the Patient Protection Plan since they have a contract with my insurance company.

I can only hope that this means that I'll only be responsible for the co-payment. I'll let you know the end results.

T hope that your system can handle piecemeal data like this.

Best,
Jonab

<Previous 1 2 [3]

There are currently 600 members registered on National Ataxia Foundation - ENAF BB.
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Impact of Gene Patents and Licensing Practices on Access to
Genetic Testing and Carrier Screening for Tay-Sachs and Canavan Disease

Alessandra Colaianni, B.A., Subhashini Chandrasekharan, Ph.D., and Robert Cook-Deegan, M.D.”

Introduction

Tay-Sachs and Canavan disease are both neurological conditions that predominantly but not exclusively
affect the Ashkenazi Jewish population. Carrier screening and genetic diagnosis for Tay-Sachs are mainly
through enzyme assay, with DNA-based testing for ambiguous cases or for diagnostic confirmation.
DNA-based analysis is the mainstay for both screening and diagnostic confirmation of Canavan disease.
Nonprofit research institutions obtained patents on both relevant genes, first the gene that when mutated
cause Tay-Sachs (the HEXA gene encoding the enzyme hexosaminidase A) and later for Canavan disease
(the ASPA gene encoding aspartoacylase). The inventor for the HEXA patent worked at the National
Institutes of Health, a government laboratory, and her Tay-Sachs patent was never licensed. That
discovery is, therefore, effectively in the public domain. The patents relevant to Canavan disease, in
contrast, were licensed by Miami Children’s Hospital. The patents were eventually nonexclusively
licensed at least 20 times. Patenting and licensing were initially highly controversial and led to litigation.
Because the two diseases are similar pathologically and affect the same population, this difference in
licensing history created a natural experiment to assess the impact of licensing practices on patients’ and
physicians’ clinical access to genetic tests.

Background

Tay-Sachs disease (TSD) is a progressive disease that destroys brain function. TSD is caused by
inheriting two mutated copies of the HEXA gene (one from each parent), which produces the
hexosaminidase A subunit of an enzyme-protein complex. In an unaffected individual, the enzyme is part
of a pathway that degrades Gm2 gangliosides, complex protein-carbohydrate molecules. In an individual
affected by TSD, the absence or reduced activity of the enzyme causes the Gm2 gangliosides to build up
in the brain—the metabolic pathway is blocked. This causes progressive destruction of the central
nervous system. There are three types of TSD, differentiated by age of onset: acute infantile, juvenile, and
late-onset. Infantile onset is the most common. In the classic progression of acute infantile TSD, the
infant gets progressively weaker and loses motor skills between the ages of six months and three years.
The infant has progressively diminished attentiveness and an exaggerated startle response. As TSD
continues to destroy the brain, the infant suffers seizures, blindness, and eventually death, which usually
occurs before four years of age. Death is painful for its victim and agonizing for parents and family.
There is no cure for TSD, and treatment is limited to supportive care.*

Canavan disease also causes progressive deterioration of the brain. It is caused by inheriting two mutated
copies of the ASPA gene, which encodes the aspartoacylase enzyme. In a normal individual,
aspartoacylase breaks down N-acetylaspartic acid (NAA). In Canavan disease, the lack of aspartoacylase
leads to a buildup of NAA in the brain, which causes demyelination and degeneration. > Symptoms of

* Center for Genome Ethics, Law & Policy, Institute for Genome Sciences & Policy, Duke University

! Kaback, M. Hexosaminidase A Deficiency. See
http://www.genetests.org/servlet/access?db=geneclinics&site=gt&id=8888891&key=aMeTZgBKBQcB9&gry=&fcn=y&fw=mD
3m&filename=/profiles/tay-sachs/index.html [accessed February 22, 2008].

2 Matalon R, Michals K, Kaul R. Canavan disease: from spongy degeneration to molecular analysis. The Journal of
Pediatrics1995. 127(4):511-517, at 511, 512.

This paper was prepared for SACGHS by the Duke U. Center for Genome Ethics,
Law & Policy. Any views expressed do not necessarily represent those of SACGHS.
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Canavan disease are macrocephaly (larger-than-normal head size), lack of head control, developmental
delays by the age of three to five months, and loss of muscle control. As the brain continues to deteriorate,
the affected child suffers from muscle spasms and seizures. Individuals with Canavan disease are
expected to live into their teens.? Like TSD, there is no cure for Canavan disease, and treatment is limited
to supportive care.

Tay-Sachs disease Canavan disease
Mode of Inheritance Autosomal Recessive*” Autosomal Recessive®
Cause Hexosaminidase A deficiency, Aspartoacylase deficiency leading to
leading to buildup of Gm2 buildup of N-acetylaspartic acid,
gangliosides in neuronal cells® leading to demyelination and spongy
degeneration of the brain’
Symptoms Weakness, loss of motor skills, Macrocephaly (large head), lack of
decreased attentiveness, increased head control, hypotonia (lack of
startle response, death usually before | muscle tone), seizures, spasticity,
age four® failure to achieve independent sitting,
ambulation, or speech, death usually
before teenage years®
Treatment Supportive Supportive
Carrier Rate 1:31 1:41
(Ashkenazim)®®
Natural Incidence™ 1:3000 1:6400

*In an autosomal recessive inheritance pattern, if both parents are carriers of a mutation that reduces the activity of
the resulting enzyme protein, each offspring has a one in four chance of receiving the mutated gene from both
parents, and thus being affected by the condition.

Because there is no official disease registry for either TSD or Canavan disease, it is difficult to estimate
how many children in the US are affected per year by each disease. However, Kim Crawford, the Director
of Member Services at the National Tay-Sachs and Allied Diseases Foundation (NTSAD) estimated,
based on the Foundation’s best data, that there are 12-15 new infantile diagnoses of Tay-Sachs disease a
year, and approximately 50 children currently living in the US with Tay-Sachs.? NTSAD is the primary
support community for families affected by Tay-Sachs, so their estimates are likely as accurate as can be
found. Estimates for Canavan disease are more difficult to find because data for the Canavan community
is divided among three major centers: NTSAD, the United Leukodystrophy Foundation, and the Canavan
Foundation. However, Drs. Paola Leone (University of Medicine & Dentistry of New Jersey) and Edwin
Kolodny (New York University Medical Center) estimate that they see an average of 15-30 new cases a

% Matalon R. Canavan Disease. See
http://www.genetests.org/servlet/access?db=geneclinics&site=gt&id=8888891&key=aMeTZgBKBQcB9&gry=&fcn=y&fw=6vh
k&filename=/profiles/canavan/index.html [accessed February 22, 2008].

4 Kaback M. Hexosaminidase A Deficiency. Op. cit.

® Matalon R. Canavan Disease. Op. cit.

® Kabac, M. Hexosaminidase A Deficiency. Op. cit.

" American College of Obstetricians and Gynecologists Committee on Genetics. Committee opinion number 212: screening for
canavan disease. International Journal of Gynecology & Obstetrics 1998. 65: 91-92, at 91.

8 Kaback M. Hexosaminidase A Deficiency. Op. cit.

® Matalon R. Canavan Disease. Op. cit.

19 Monaghan KG, Feldman GL, Palomaki GE, Spector EB, Ashkenazi Jewish Reproductive Screening Working Group, and
Molecular Subcommittee of the ACMG Laboratory Quality Assurance Committee. Technical standards and guidelines for
reproductive screening in the Ashkenazi Jewish population. Genetics in Medicine 2008. 10(1):57-72, at 69.

11 Based on a carrier rate of 1:30 and 1:40, respectively, described in: American College of Obstetricians and Gynecologists.
Committee opinion 298: prenatal and preconceptional carrier screening for genetic diseases in individuals of Eastern European
Jewish descent. Obstetrics & Gynecology 2004. 104(2):425-8, at 426.

12 Ms. Crawford’s estimates also include cases of Sandhoff’s disease, a clinically similar disorder.

This paper was prepared for SACGHS by the Duke U. Center for Genome Ethics,
Law & Policy. Any views expressed do not necessarily represent those of SACGHS.
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year."® Lois Neufeld, past president of the Canavan Foundation, estimated in a phone interview that there
are at least 500 children in the US living with Canavan disease.**

Genetic Tests for Tay-Sachs and Canavan Disease, and Associated Patents

For a summary, see the timeline in the appendix below.
Tay-Sachs

There are two basic types of tests used to screen people for Tay-Sachs disease: one is an enzyme assay,
and the other is a DNA-based test. The enzyme test, which was the basis of many carrier screening
campaigns in the US, is still widely used for carrier screening and diagnosis. The DNA-based test can be
used to confirm an inconclusive enzyme test, to identify the specific mutation in an individual, to evaluate
an individual for a pseudodeficiency™ allele (a sequence variant that does not alter protein function
sufficiently to cause disease), for carrier testing, and for prenatal testing, including pre-implantantation
genetic diagnosis (PGD).'® Some members of the Ashkenazi population use the HEXA DNA test for
carrier screening, before an enzyme test.'” Because the enzyme test will detect all those affected while the
DNA test will detect only those affected by known mutations,™® some carriers may not be identified by
the DNA test alone.

Enzyme Test

Drs. John O’Brien and Shintaro Okada developed the first enzyme test in the early 1970’s.*® Dr. Michael
Kaback modified O’Brien’s enzyme test and used it to spearhead a Tay-Sachs carrier screening campaign
in Washington and Baltimore in the 1970°s.% As a result of the Baltimore/Washington screening
campaign, more than 100 cities began their own Tay-Sachs screening campaigns, which resulted in a
greater than 90 percent reduction in the disease incidence.?* The Dor Yeshorim screening program for
members of the orthodox Jewish community, led by Rabbi Josef Ekstein, also used this enzymatic test for
its carrier screening campaigns.?” The enzyme test detects enzyme function: carriers (people with one
normal and one abnormal allele) have 50 percent normal enzyme function, and those with the disease

18 Author’s e-mail communication with Dr. Edwin Kolodny, Bernard A. and Charlotte Marden Professor of Neurology, and
Department of Neurology, New York University. August 29, 2007. Author’s telephone conversation with Dr. Paola Leone,
Associate Professor, Department of Cell Biology, University of Medicine and Dentistry of New Jersey, July 12, 2007.

1% Phone interview with Lois Neufeld, President, Canavan Foundation, by Catherine Alessandra Colaianni, June 27, 2007.

%5 Individuals with one or two copies of the pseudodeficiency alleles (R247W or R249W) falsely appear to be TSD carriers based
on enzyme analysis. This is caused because the hexosaminidase enzyme in these individuals has reduced activity towards the
artificial substrate used in the biochemical screening method. Individuals with the pseudodeficiency alleles are not carriers
(Monaghan KG et al. Op. cit. at 62.)

18 Monaghan KG, Feldman GL, Palomaki GE, Spector EB, Ashkenazi Jewish Reproductive Screening Working Group, and
Molecular Subcommittee of the ACMG Laboratory Quality Assurance Committee. Op. cit. at 61.

17 Kaback M. Hexosaminidase A Deficiency. Op. cit.

18 Monaghan et al. put the sensitivity of the enzyme test at 97-98 percent, and the DNA test at 95 percent (op. cit. at 58, 62).

19 Ross LF. Heterozygote carrier testing in high schools abroad: what are the lessons for the U.S.? Journal of Law, Medicine &
Ethics 2006. 34(4):753-764.

2 Kaback MM, Desnick RJ. Tay-Sachs Disease: from clinical description to molecular defect. Advanced Genetics 2001. 44:1-9,
at 4.

2 Kaback MM. Screening and prevention in Tay-Sachs Disease: origins, update, and impact. Advanced Genetics 2001. 44:253-
265, at 257, 259.

22 \Wailoo K, Pemberton S. Eradicating a ‘Jewish Gene’: promise and pitfalls in the fight against Tay-Sachs Disease. In: The
Troubled Dream of Genetic Medicine: Ethnicity and Innovation in Tay-Sachs, Cystic Fibrosis, and Sickle Cell Disease.
Baltimore: The Johns Hopkins University Press, 2006, 14-61, at 41.

This paper was prepared for SACGHS by the Duke U. Center for Genome Ethics,
Law & Policy. Any views expressed do not necessarily represent those of SACGHS.
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have less than 10 percent enzymatic function.”® The enzyme test detects approximately 97-98 percent of
carriers, no matter their specific mutation.?* Versions of this enzyme test are still widely used today.
According to Dr. Kaback, there was never any effort to patent the original Tay-Sachs enzyme test.

DNA Test

Dr. Rachel Myerowitz was working as a postdoctoral fellow at the NIH under Dr. Elizabeth F. Neufeld
when she decided to clone the defective Tay-Sachs gene. She had previously done her biochemistry thesis
at the University of Michigan on GM1 gangliosidosis, another rare lysosomal disorder. When she began
in Dr. Neufeld’s lab, she worked on Hurler syndrome, another lysosomal disorder caused by defective
iduronidase enzyme,? and decided that she wanted to clone the iduronidase gene. However, material
from Tay-Sachs patients was easier to obtain, so she switched to cloning the genes for hexosaminidase.?’
Dr. Myerowitz isolated a cDNA clone of the HEXA gene in 1983 and published these results in 1984. %
In 1984, Dr. Neufeld, moved from NIH to UCLA. Dr. Myerowitz remained at the NIH and looked for
mutations in the HEXA gene that were present in the Ashkenazi Jewish population.

Patenting the gene had never occurred to her, but, as she put it, “... in the late 1980’s, NIH was very
interested in patenting stuff. They would come around to your lab and say, ‘Do you have anything that
you think is patentable?’”?® Myerowitz was approached by a lawyer from NIH who advised her to file a
patent application. NIH filed a patent application in 1986*° and was granted two patents: the first, US
5,217,865 “Screening for Tay-Sachs disease with cloned DNA for beta-hexosaminidase,” issued in 1993,
which covers diagnostic testing; and the second, US 5,475,095 “Nucleic acid compositions for the alpha
chain of beta-hexosaminidase,” issued in 1995, which covers the HEXA gene itself.3!

Myerowitz left the NIH in 1993 for a position at St. Mary’s College of Maryland. In 2000, she contacted
the NIH legal department to ask about developments with the patents. The legal department told her that
although they knew the DNA test based on the patents was widely used, they had never drafted a license
because going after infringers was “more trouble than it [was] worth.”*? Thus, although the Tay-Sachs
gene was patented, the patents were never licensed, and never enforced.

2 Ross LF. Op. cit.

* Monaghan KG, Feldman GL, Palomaki GE, Spector EB, Ashkenazi Jewish Reproductive Screening Working Group, and
Molecular Subcommittee of the ACMG Laboratory Quality Assurance Committee. Op. cit. at 58.

%5 Email from Michael Kaback, Professor of Pediatrics, University of California San Diego, to Catherine Alessandra Colaianni,
September 17, 2007.

% Clarke LA. Mucopolysaccharidosis Type 1. See
http://www.genetests.org/servlet/access?db=geneclinics&site=gt&id=8888891&key=pwy2S875SVRNh&gry=&fcn=y &fw=-
hHx&filename=/profiles/mps1/index.html [accessed February 22, 2008].

27 Interview with Dr. Rachel Myerowitz, Professor, Department of Biology, St. Mary’s College of Maryland, by Catherine
Alessandra Colaianni, July 31, 2007.

%8 Myerowitz R, Proia RL. cDNA clone for the alpha-chain of human beta-hexosaminidase: deficiency of alpha-chain mRNA in
Ashkenazi Tay-Sachs fibroblasts. Proc Natl Acad Sci USA 1984. 81(17):5394-8.

2 Interview with Dr. Rachel Myerowitz. Op. cit.

% US patent 5,217,865 has a filing date of 10/31/88 and US 5,475,095 has a filing date of 12/7/93; however, both stemmed from
one original application 889,502, filed 7/5/86. During the patent prosecution process, the original application’s claims were split
into two separate patents.

31 US patents 5,217,865 and 5,475,095.

% Interview with Dr. Rachel Myerowitz. Op. cit.
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Canavan Disease

The gene for Canavan disease, called ASPA, was discovered and patented by Dr. Reuben Matalon and co-
inventors. Dr. Matalon is now at the University of Texas Medical Branch (UTMB) Center for Metabolic
Diseases; at the time the gene was discovered and patented, Matalon was affiliated with Miami Children’s
Hospital (MCH). Matalon had been recruited in May 1987 to search for the cause of Canavan disease
while he was a professor at the University of Illinois at Chicago, by Daniel and Deborah Greenberg, a
Chicago-based family that had two children, Jonathan and Amy, born with Canavan disease.* By 1988,
Matalon had discovered and published an article in the American Journal of Medical Genetics about the
aspartoacylase deficiency that causes Canavan disease.* In 1989, Matalon took a position as director of
research at the MCH.*

In 1990, Matalon published a paper in the Journal of Inherited Metabolic Diseases detailing a prenatal
enzymatic screening test that could diagnose Canavan disease using amniocytes (cells taken from the
amniotic fluid of a gestating pregnancy) or chorionic villus sampling (CVS; cells taken from the
placenta).® However, the enzymatic testing method proved to be unreliable: it resulted in the births of
four babies with Canavan disease, who had been prenatally screened and pronounced free of the
disease.®” At least two lawsuits against MCH resulted, which were settled out of court.®® It was later
determined that Matalon’s enzymatic test did not work because the amniocytes and CVS did not have
enough enzymatic activity to provide an accurate screen.** Matalon’s enzymatic test also could not
distinguish adult Canavan carriers from non-carriers.*® Matalon did not receive a patent on this test. In
1993, Bennett et al. published results that suggested that prenatal diagnosis using an enzyme assay of
amniotic fluid (rather than amniocytes or CVS) provided more reliable results.** However, complications
with the amniotic fluid assay were reported: it was only reliable at the extremes, and mid-range levels of
enzyme activity were inconclusive.*? According to the National Tay-Sachs and Allied Diseases
Association (NTSAD), only two or three laboratories in the US offer that test.** One study recommended
that DNA sequencing should accompany amniotic fluid screening wherever possible.** The Bennett et al.
test was not patented.*> Unlike Tay-Sachs disease, then, the only way to provide carrier screening for
Canavan disease was through DNA-based testing, and DNA-based prenatal diagnosis would be an easier
and more reliable method than amniotic fluid analysis.

* Hahn L. Owning a piece of Jonathan. Chicago Magazine 2003 (May). Pp. 83-87, 104-106, at 86.

3 Matalon R, Michals K, Sebasta D, Deanching M, Gashkoff P, Casanova J. Aspartoacylase deficiency and N-acetylaspartic
aciduria in patients with Canavan disease. American Journal of Medical Genetics 1988. 29: 463-471.

% Hahn L. Op. cit. at 87.

3% Matalon R, Michals K, Gashkoff P, Kaul R. Prenatal diagnosis of Canavan Disease. Journal of Inherited Metabolic Diseases
1992. 15:392-394.

3" Winerip M. Fighting for Jacob. The New York Times Magazine 1998 (December 6). Pp. 56-63, 78-82, 112, at 59.

% Hahn L. Op. cit. at 87.

¥ Matalon R, Kaul R, Gao GP, Michaels K, Gray GF, Bennett-Briton S, Norman A, Smith M, Jakobs C. Prenatal diagnosis for
Canavan disease: the use of DNA markers. Journal of Inherited Metabolic Diseases 1995. 18:215-217, at 215.

40 American College of Obstetricians and Gynecologists Committee on Genetics. Committee opinion number 212: screening for
Canavan disease. Op. cit. at 91.

1 Bennett MJ, Gibson KM, Sherwood WG, Divry P, Rolland MO, Elpeleg ON, Rinaldo P, Jakobs, C. Reliable prenatal diagnosis
of Canavan Disease (aspartoacylase deficiency): comparison of enzymatic and metabolite analysis. Journal of Inherited
Metabolic Disease 1993. 16:831-6.

2 Besely GNT, Elpeleg ON, Shaag A, Manning NJ, Jakobs C, Walter JH. Prenatal diagnosis of Canavan disease—problems and
dilemmas. Journal of Inherited Metabolic Disease 1999. 22: 263-266, at 265.

3 National Tay-Sachs and Allied Diseases Association, Inc. What is Canavan Disease? See www.ntsad.org [accessed February
26, 2008].

“ Besely GNT, Elpeleg ON, Shaag A, Manning NJ, Jakobs C, Walter JH. Op. cit. at 263.

4 Author’s email communication with Dr. Michael J. Bennett, Professor of Pathology and Laboratory Medicine, University of
Pennsylvania. February 13, 2008.

This paper was prepared for SACGHS by the Duke U. Center for Genome Ethics,
Law & Policy. Any views expressed do not necessarily represent those of SACGHS.


http://www.ntsad.org/

H-6

On October 1, 1993, Matalon and his researchers published exciting results in Nature Genetics: they
isolated and sequenced the aspartoacylase gene, and found a common mutation that causes Canavan
disease.*® This made a DNA-based Canavan test possible, and the Ashkenazi population leapt into action.
Rabbi Josef Ekstein, who had spearheaded the Dor Yeshorim Tay-Sachs screening campaign in the
1980’s, screened approximately 13,000 people that year for Canavan disease, and in 1996 the Canavan
Foundation offered free testing at New York’s Mount Sinai Hospital.*’

Matalon filed a patent application on September 29, 1993,*® and was granted two US patents, US
5,679,635 in October 1997, and US 7,217,547 in May 2007, both entitled “Aspartoacylase gene, protein,
and methods of screening for mutations associated with Canavan disease.”*’ The 1997 patent covered the
DNA sequence of the gene, mutated sequences associated with Canavan disease, use of the sequence in
DNA testing, and test kits for Canavan disease. The 2007 patent claimed mutated versions of the
aspartoacylase protein. The patents were assigned to the Miami Children’s Hospital Research Institute,
Inc.

After the first patent was granted, MCH’s chief financial officer, David Carroll, sent letters to laboratories
and hospitals, advising them that MCH had received the patent, and that those doing Canavan’s tests
would have to take out a license or risk an infringement lawsuit. One such letter, received by Debra
Leonard in 1999, stated: “We intend to enforce vigorously our intellectual property rights relating to
carrier, pregnancy, and patient DNA tests for Canavan Disease mutations.”* The letter described a
$12.50 royalty for each test (the price was marked down from a reported $25. According to one source,
MCH had originally set the price at $50°").°* The letter also set volume limitations, or a limit on the
number of tests each individual laboratory could perform (100 tests per academic laboratory).*®

The enforcement of the MCH patent (US 5,679,635) angered many in the Canavan community, including
Rabbi Josef Ekstein, members of the Canavan Foundation, and the Greenberg family. In response, the
Canavan Disease Screening Consortium was formed. The Consortium consisted of the Canavan
Foundation, the National Tay-Sachs and Allied Diseases Association (NTSAD), the National Foundation
for Jewish Genetic Diseases, and the Canavan Research Fund. On January 20, 2000, the Canavan Disease
Screening Consortium, including Judith Tsipis (NTSAD), Michael Watson (American College of Medical
Genetics), Jon Merz (University of Pennsylvania), Orren Alperstein Gelblum, Rosalind Poss Rosen (both
of the Canavan Foundation), and Daniel Greenberg (NTSAD) made a presentation to officials from MCH,
explaining that they believed the MCH’s licensing policies were too restrictive. They wanted the Canavan
patent to be dedicated to the public good, as the University of Michigan’s patent for the Cystic Fibrosis
gene had been. If the patent could not be dedicated to the public good, they requested four actions from
MCH:

(1) Remove the volume cap on testing;

(2) Charge a royalty no more than 1-5 percent of the test price;

46 Kaul R, Gao GP, Balamurugan K, Matalon R. Cloning of the human aspartoacylase cDNA and a common missense mutation
in Canavan disease. Nature Genetics 1993. 5: 118-123.

4" Hahn L. Op. cit. at 104.

48 US 5679635 has a filing date of September 9, 1994 and US 7217547 has a filing date of October 1, 2001. However, both
patents’ Parent Case Text show that they stemmed from the same application 08/128,020, filed September 29, 1993.

49 US patents 5,679,635 and 7,217,547.

% |_eonard D. Presentation to Secretary’s Advisory Committee on Genetics, Health, and Society (2006). See
http://oba.od.nih.gov/oba/SACGHS/meetings/June2006/L eonard3.pdf [accessed January 14, 2009].

%! Joshua Greenberg, son of Daniel and Debbie Greenberg, remembers that the price MCH originally intended to charge was $50,
not $25. (Author’s communication with Joshua Greenberg, January 25, 2008).

52 Hahn L. Op. cit. at 105.

53 Author’s interview with Dr. Michael Watson, American College of Medical Genetics, Executive Director, October 1, 2007.
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(3) Develop an educational outreach program to promote carrier screening; and
(4) Set up a fund to assist people unable to pay for screening or prenatal
diagnosis.**

According to Dr. Michael Watson, Executive Director of the American College of Medical Genetics, who
was present at the meetings, the representatives of MCH offered an undisclosed sum of money to be used
for the proposed educational outreach program, but did not agree to the Consortium’s other requests.> An
article by Jon Merz, who was also present at the meetings, says the offered sum was $20,000 per year,
with the further condition that the Consortium members not publicly criticize the MCH. *® The
Consortium welcomed the financial help but did not agree to the gag order.*’

The MCH marketing plan had two phases: first, MCH would offer nonexclusive licenses to a limited
number of academic laboratories, allowing them to perform a limited number of tests per year. Then,
MCH would identify a “market leader”—a single, high-volume licensee such as Quest or LabCorp—and
grant them an exclusive license on the remainder of the testing volume.*® According to Dr. Michael
Watson, MCH originally planned to offer seven unrestricted licenses to the Canavan patents.> The effort
to find a single large-volume licensee failed, and in April 2000 MCH revised its licensing plan.®

In the meantime, Dr. Debra Leonard had been performing Canavan disease testing in her University of
Pennsylvania laboratory since before the patent issued. On advice from counsel, she refused to sign the
MCH?’s license agreement with volume limitations and the $12.50 royalty. However, MCH was owed
back royalties from the tests that Leonard had previously performed without a license, and Marc Golden,
MCH?’s advisor and consultant, drafted a settlement agreement that prohibited any University of
Pennsylvania physician from “perform[ing] or hav[ing] other(s) perform, any Canavan Tests... without
first obtaining a license.”®* This would not only prevent Canavan testing at the University of
Pennsylvania, but would also prevent University of Pennsylvania physicians from collecting samples and
sending them out to licensed laboratories, until the University of Pennsylvania itself obtained a license,
which would be at the discretion of MCH. After negotiations, the University agreed to pay MCH past
royalties and not infringe the patent in the future.®

In the meantime, tensions rose between the MCH, on one hand, and Leonard and the Consortium, on the
other. Both Leonard and members of the Consortium tried to learn the names of the dozen or so
laboratories that had taken licenses—Leonard, so that she could send samples to licensed laboratories, and
the Consortium so that they could direct the community at risk to laboratories at which they could legally
get tested. MCH stated that it would release the names of four laboratories, out of approximately twelve
that had obtained licenses, to Dr. Leonard, and did not provide any information about licensed services to
the Consortium.%

% Various presentation materials from the Canavan Disease Screening Consortium, provided by Dr. Michael Watson, Executive
Director of the American College of Medical Genetics, who was present at the Canavan Disease Screening Consortium meetings
and presentations.
5 Author’s interview with Dr. Michael Watson. Op. cit.
% Merz JF. Discoveries: are there limits on what may be patented? In: Magnus D, Caplan A, McGee G, eds. Who Owns Life?
émherst, New York: Prometheus Press, 2002, 99-116, at 106.
Ibid.
% |bid., 103.
% Author’s interview with Dr. Michael Watson. Op. cit.
¢ Merz JF. Op. cit. at 106.
%1 Ibid., 105.
%2 1bid., 105.
% |bid., 106.
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In October 2000, the Greenberg v. Miami Children’s Hospital lawsuit was filed. MCH had alienated the
groups that directly contributed clinical data and samples to help discover the gene associated with
Canavan disease, and the constituencies most likely to use genetic testing. That is, the licensing scheme
offended important and influential users of the Canavan genetic test. Daniel Greenberg, along with the
Canavan Foundation, Dor Yeshorim, NTSAD, and three other plaintiffs who had children afflicted with
Canavan disease, sued MCH, the Miami Children’s Hospital Research Institute and Reuben Matalon. The
plaintiffs filed a six-count complaint, alleging a lack of informed consent, breach of fiduciary duty, unjust
enrichment, fraudulent concealment, conversion, and misappropriation of trade secrets.®* On August 3,
2003, the case settled confidentially out-of-court, and a gag order prevents us from knowing the exact
terms of the settlement. A press release from the Canavan Foundation characterized the agreement as
follows:

Canavan Foundation, National Tay-Sachs & Allied Diseases Association, Daniel Greenberg and
David Green have agreed not to further challenge Miami Children's Hospital's ownership and
licensing of the Canavan gene patent. Miami Children's Hospital will continue to license and
collect royalty fees for clinical testing for the Canavan gene mutation. The Agreement also allows
license-free use of the Canavan gene in research to cure Canavan disease, including in gene
therapy research, genetic testing in pure research, and in mice used to research Canavan disease.

A phone survey conducted in 2001 by Cho, et al., showed that as of September 2001, four Canavan test
providers listed on Genetests.org had stopped performing that test, citing the MCH patent as the reason
for stopping.®® The Cho et al. study did not contain information on exactly how many laboratories were
performing the Canavan test before 2001, so it is impossible to say what fraction of labs stopped
performing the Canavan test due to patent enforcement.

Testing Facilities and Prices

A 2003 newspaper article reported that MCH had licensed the patent to 15 laboratories.®” Genetests.org
currently lists 37 facilities that provide Canavan disease testing, diagnosis, and/or carrier screening. Of
these 37 facilities, 23 are listed as providing mutation analysis, full sequencing, carrier testing, and/or
prenatal diagnosis. These are all DNA-based tests, so those labs have most likely taken a license with
MCH. Fourteen labs are listed as providing analyte testing only, which does not include DNA analysis
and would not require a license.

In June 2007, Genetests.org listed 37 U.S. laboratories providing Canavan testing, and 34 for Tay-Sachs
testing. Of these, 26 labs were listed as performing both Tay-Sachs and Canavan testing. A telephone
survey of all 45 laboratories offering Canavan testing, Tay-Sachs testing, or both was performed between
June and August 2007.% In the figures that follow, the tests are divided into several different categories,

% Federico A. Moreno, US District Judge, Opinion. 264 F. Supp 2d 1064; 2003 U.S. Dist LEXIS 8959; 121 A.L.R. 5" 687; 16
Fla. L. Weekly Fed. D 417.

8 Canavan Foundation Press Release. September 29, 2003. See http://canavanfoundation.org/news/09-03_miami.php [accessed
February 26, 2008].

% Cho M, Illangasekare S, Weaver MA, Leonard DGB, Merz JF. Effects of patents and licenses on the provision of clinical
genetic testing services. Journal of Molecular Diagnostics 2003. 5(1): 3-8, at 6.

®" Hahn L. Op. cit. at 105.

88 Of the 45, six did not respond to repeated telephone calls. Of the 45, two stated that they no longer offered the Tay-Sachs test,
and five no longer offered the Canavan test. In addition, 5 labs stated that they only provided the tests as part of a panel including
other genetic tests, and these labs were excluded. Laboratory personnel, usually receptionists or billing staff, were asked for the
list price of the test in question. When the tests were only available as part of a panel, we did not report the price of the test.
Personnel were not asked whether they had a license for the MCH patents, as a negative answer to such a question could have
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based both on test category information available from Genetests.org, on the website of the testing
service, or descriptions of the type of test performed. Tests were divided into categories of Full Sequence
Analysis, Targeted Mutation Analysis, and Enzyme Assay/Analyte. Price per Amplicon for Full Sequence
Analysis was calculated by dividing the price of the test by the number of amplicons the test sequences;
for Tay-Sachs, full sequencing entails 14 amplicons (for the 14 exons in the gene), and for Canavan
disease, full sequencing entails 6 amplicons (for the 6 exons in the gene).

Full Sequence Analysis
Laboratory TS Test Price CD Test Price
Ambry Genetics®® $1,695 $895
Emory University Department of Human $1,488" not offered
Genetics
New York University School of Medicine $1500 $1500
Neurogenetics Laboratory "
Average test price: $1536 $1198

Full Sequence Analysis, Price per Amplicon

Laboratory TS Test Price CD Test Price
Ambry Genetics’ $121.07 $149.17
Emory University Department of Human $106.29" not offered
Genetics

New York University School of Medicine $107.14 $250
Neurogenetics Laboratory™

Average test price: $111.50 $199.58

Targeted Mutation Analysis

Laboratory TS Test Price CD Test Price
ARUP Laboratories” $300 $300

Baylor College of Medicine’ not offered $125

Boston University Medical Center’’ $135 $195
Children’s Hospital and Regional Medical not offered $428.40
Center’

Genzyme Genetics" $284 $284

posed a liability to the laboratory. Personnel were not asked whether they had taken a license of the Tay-Sachs patent, as we
knew from the NIH OTT staff that it was never licensed.

8 Ambry Genetics Corp., via phone June 21, 2007. (866) 262-7943.

70 See http://www.genetics.emory.edu/egl/test.php?test_id=148 [accessed January 21, 2009].

™ New York University School of Medicine Neurogenetics Laboratory, via phone June 26, 2007. (212) 263-6628.

7214 amplicons for TS, 6 amplicons for Canavan disease. Ambry Genetics Corp., via phone January 21, 2009. (866) 262-7943.
73 14 amplicons for TS. See http://www.genetics.emory.edu/egl/test.php?test_id=148 [accessed January 21, 2009].

™ 14 amplicons for TS, 6 amplicons for Canavan disease. New York University School of Medicine Neurogenetics Laboratory,
via phone January 21, 2009. (212) 263-6628.

> ARUP Laboratories, via phone June 21, 2007. (800) 522-2787.

76 Baylor College of Medicine, via phone June 21, 2007. (800) 411-4363.

" Boston University Medical Center, via phone June 21, 2007. (617) 638-7083.

™ Children’s Hospital and Regional Medical Center, via phone June 20, 2007. (206) 987-2289.
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Kimball Genetics™ $315 not offered

LabCorp™ $334 $345

Mayo Clinic Biochemical Genetics $315 $366.80

Laboratory®

New Jersey Medical School® $100 $100

New York University School of Medicine $252 $128

Medical Genetics Lab®

New York University School of Medicine $600 $600

Neurogenetics Laboratory

ProGene, Inc.® $175 $175

Quest Diagnostics, Inc.® $252 $355

Specialty Laboratories®’ $440 $440

Wayne State University/Detroit Medical Center | Only offered as part of | $325

University Laboratories® panel

Average price of test: 291.84 297.66

Enzyme Assay (Tay-Sachs)/Analyte Test (Canavan)

Laboratory TS Test Price CD Test Price

Baylor College of Medicine $128 not offered

Children’s National Medical Center™ $119 (serum) not offered
$172 (white blood cells)

Duke University® not offered $260

Emory University Department of Human $250% not offered

Genetics

Emory University Department of Human $525% not offered

Genetics

Genzyme Genetics $134 not offered

Greenwood Genetics Center™ not offered $200 (analyte)

Kennedy Krieger Institute® not offered $150 (analyte)

Kimball Genetics, Inc. $160 not offered

™ Genzyme Genetics, via phone June 22, 2007. (800) 357-5744 ext. 29407.

8 Kimball Genetics, Inc., via phone June 21, 2007. (800) 320-1807.

8. |_abCorp, via phone June 21, 2007. (919) 361-7700.

8 Mayo Clinic Biochemical Genetics Laboratory, via phone June 21, 2007. (800) 533-1710.
8 New Jersey Medical School, via phone June 22, 2007. (973) 972-4480.

8 New York University School of Medicine Medical Genetics Laboratory, via phone June 22, 2007. (212) 263-5746.

% proGene, Inc., via phone June 20, 2007. (818) 548-0999.
8 Quest Diagnostics, Inc., via phone June 20, 2007. (800) 877-2515.
8 Specialty laboratories, via phone June 26, 2007. (800) 421-7110.

8 \Wayne State University/Detroit Medical Center, via phone June 22, 2007. (3113) 993-0724.

% Children’s National Medical Center, via phone June 21, 2007. (202) 884-3991.

% Duke University Medical Center Pediatric Biochemical Genetics Lab, via phone June 2007. (919) 549-0445.

°! See http://www.genetics.emory.edu/egl/test.php?test_id=167 [accessed July 24, 2007].
%2 See http://www.genetics.emory.edu/egl/test.php?test_id=20 [accessed July 24, 2007].
% Greenwood Genetics Center, via phone June 21, 2007. (800) 473-9411.

% Kennedy Krieger Institute, via phone June 21, 2007, (443) 923-2788. Test prices on the order form also available

http://www.genetics.kennedykrieger.org/forms/cmsform.pdf [accessed July 24, 2007].
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LabCorp $347 (leukocyte) not offered
$175 (serum)

Mayo Clinic Biochemical Genetics Laboratory | $188.30 (serum) not offered
$277.70 (white blood
cells)

New York State Institute of Basic Researchin | $280 (leukocytes) $168 (organic acids)

Developmental Disabilities® $260 (plasma)

Oregon Health and Science University*® $119.44 not offered
$223.42 (rush)

University of Alabama at Birmingham $300 not offered

Metabolic Disease Laboratory®’

UCSD Molecular Genetics Laboratory®® $116 not offered

University of Maryland Pediatric Biochemical | $90 (serum) not offered

Genetics Laboratory® $155 (leukocytes)

Wayne State University/Detroit Medical Center | $63 not offered

Average test price: $204 $195

*Analyte tests for Canavan Disease, as discussed previously, are not DNA-based and therefore the MCH patent had
no bearing on the price or availability of these tests. These data are included for comparison with the Tay-Sachs
enzyme screen.

These data show that, despite the differences in intellectual property, the only significant pricing
difference between Canavan and Tay-Sachs laboratory tests occurs in the average price per amplicon.
Average test prices of the tests for Tay-Sachs and Canavan Disease were usually less than ten dollars
apart. The exception is the Ambry full sequence analysis for Tay-Sachs, which is $800 more than the
comparable Canavan test. It is unclear why the Ambry Tay-Sachs test would be so much more expensive
than the Ambry Canavan test. One possible reason is that the hexosaminidase gene is longer than the
aspartoacylase gene: the ASPA gene is 29kb and the HEXA gene is 35kb.'® Based on the Ambry prices
and the length of the respective genes, the price per base pair for the Ambry Canavan test is $0.031; the
price per base pair for the Ambry Tay-Sachs test is $0.048. The average price per amplicon for Tay-
Sachs, however, is $111.50 while the price per amplicon for Canavan disease is $199.58: a significant
difference that could reflect a patent premium.

There are several confounding factors that may affect these data. First, the number of laboratories offering
each test may be inaccurate, because some “labs” are only sample collection points, which then send the
samples they collect to other laboratories that perform the test. This would affect both the number of labs
offering the test, and the number of labs that have a sub-license of the MCH patents. Also, at least in the
case of Tay-Sachs Disease, many schools, universities, and Jewish organizations (such as the Dor
Yeshorim) offer free carrier screening throughout the year, which could significantly increase access but
does not appear on genetests.org. For example, a branch of NTSAD in the Delaware Valley offered six

% New York State Institute of Basic Research in Developmental Disabilities, via phone June 22, 2007. (718) 494-5369.

% Oregon Health and Science University, via phone June 22, 2007. (503) 494-7703.

°7 University of Alabama at Birmingham Metabolic Disease Laboratory, via phone June 26, 2007. (205) 996-4992

% UCSD Molecular Genetics Laboratory, via phone June 21, 2007. (858) 534-1353

% University of Maryland Pediatric Biochemical Genetics Laboratory, via phone June 25, 2007. (401) 716-4065

100 N jonaghan KG, Feldman GL, Palomaki GE, Spector EB, Ashkenazi Jewish Reproductive Screening Working Group, and
Molecular Subcommittee of the ACMG Laboratory Quality Assurance Committee. Op. cit.
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free Canavan and Tay-Sachs screening dates during the months of May and early June in 2007, and
published a list of nine hospitals offering free screening throughout the month of May 2007.'** Other
examples of universities offering free Tay-Sachs screening included the University of Wisconsin-
Madison (2003 and 2004),'* Santa Monica College (2003),® University of California at Davis
(2005),'** and San Jose University (2001).'%

One other confounding factor is the pricing of the tests themselves. Laboratory prices may reflect a
change in licensing policy from MCH’s original $12.50 royalty; however, because the Greenberg v MCH
settlement was sealed, any agreed royalty rate may never be publicly available. Overhead costs may also
contribute to pricing differences.

Screening for Tay-Sachs and Canavan Disease

In 1995, the American College of Obstetricians and Gynecologists (ACOG) published a committee
opinion recommending carrier screening for Tay-Sachs disease before pregnancy if both parents are of
Ashkenazi Jewish, French-Canadian, or Cajun descent.'® That opinion was renewed and re-published in
2005: if both parents were carriers of a mutated HEXA gene, genetic counseling and prenatal diagnosis
should be offered.

In 1998, ACOG issued a similar committee opinion for Canavan disease, recommending carrier screening
for Canavan disease if both parents were of Ashkenazi Jewish descent.'®” If both parents were carriers of
an ASPA functional mutation, prenatal diagnosis would use DNA-based ASPA testing.

Also in 1998, the American College of Medical Genetics (ACMG) issued a position statement that people
of Ashkenazi Jewish descent should be offered screening for Canavan disease before becoming pregnant;
ACMG also suggested that screening for Canavan disease could be combined with screening for Tay-
Sachs, since both disorders were common among Ashkenazi Jewish people.'®®

In 2004, the ACOG issued another committee opinion reiterating recommendations that people of
Ashkenazi Jewish descent should be offered carrier screening for Tay-Sachs and Canavan disease, as well
as seven other diseases that are common to that group.'®

101 National Tay-Sachs and Allied Diseases Association of Delaware Valley. See http://www.tay-sachs.org/centers.php [accessed
February 26, 2008].

102 yw-Madison News: Newslink. University Communications. November 17, 2004. See
http://www.news.wisc.edu/newslink/17-Nov-2004 [accessed February 26, 2008].

103 santa Monica College Spring 2003 Cover Stories. See
http://www.smc.edu/schedules/archives/profiles/2003/031/coverstories_031.htm [accessed February 26, 2008].

104 Senkevich, K. Free Tay-Sachs screening offered on campus-front page. The California Aggie. See
http://media.www.californiaaggie.com/media/storage/paper981/news/2005/01/27/FrontPage/Free-
TaySachs.Screening.Offered.On.Campus-1319352.shtml [accessed February 26, 2008].

105 Ruf SG. Center to offer free Tay-Sachs Screening. The Spartan Daily. See
http://media.www.thespartandaily.com/media/storage/paper852/news/2001/11/13/CampusNews/Center.To.Offer.Free. TaySachs.
Screening-1494445.shtml [accessed February 26, 2008].

106 American College of Obstetricians and Gynecologists Committee on Genetics. Committee opinion number 318: screening for
Tay-Sachs disease. Obstetrics & Gynecology 2005. 106(4):893-894.

107 American College of Obstetricians and Gynecologists Committee on Genetics. Committee opinion number 212: screening for
Canavan disease. Op. cit.

108 American College of Medical Genetics. Position Statement on Carrier Testing for Canavan Disease. January 10, 1998. See
http://www.acmg.net/StaticContent/StaticPages/Canavan.pdf [accessed February 26, 2008].

109 American College of Obstetricians and Gynecologists. Committee opinion 298: prenatal and preconceptional carrier screening
for genetic diseases in individuals of eastern European Jewish descent. Obstetrics & Gynecology 2004. 104(2):425-8.
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These ACOG and ACMG recommendations help set the standard of care for screening for Tay-Sachs and
Canavan disease in the U.S.

Clinical Utility of Genetic Testing for Tay-Sachs and Canavan Disease

Tay-Sachs. The Tay-Sachs Hexosaminidase A enzyme activity assay is very sensitive, with a 97-98%
detection rate.** DNA testing for three common mutations detects more than 98% of Jewish carriers**
and 93% of Jewish carriers are identified by the enzyme assay.™*? One study identified DNA-based testing
as the preferred carrier screening method in individuals of full Ashkenazi Jewish descent.*** DNA-based
testing is also the only method to do pre-implantation genetic diagnosis (PGD), to confirm which specific
mutation an individual has, or to rule out the possibility of pseudodeficiency alleles. In general, the
enzyme test is inexpensive, accurate, and easy to do. It is also the best method to detect carrier status in
individuals who are not of Ashkenazi Jewish descent (because any mutations might not be known DNA
changes detected in current DNA-based tests).

Canavan disease. DNA testing for Canavan disease is based on two common mutations that account for
97-98% of Ashkenazi Jewish carriers.*** Another mutation accounts for approximately 1 percent of the
Ashkenazi Jewish population and about 50 percent of the non-Ashkenazi Jewish population.™> DNA
testing for Canavan Disease is the only way to detect carrier status, because enzymatic screens often fail
to distinguish carriers from non-carriers.™ In addition, prenatal testing using amniotic fluid (not CVS or
amniotic cells, as previously discussed) is available, but not widespread.**’

Cost-Effectiveness of Screening for Tay-Sachs and Canavan Disease

We have been unable to find any cost-effective or cost-benefit analysis of genetic screening for Canavan
Disease.

We have also been unable to find any cost-effective or cost-benefit analysis of DNA-based testing for
Tay-Sachs disease.™®

This may be because screening for such devastating, incurable diseases as Tay-Sachs and Canavan is
considered to be worth whatever the screening program costs. A quote from the National Tay-Sachs and
Allied Diseases Association, Inc., illustrates this:

19 pMonaghan KG, Feldman GL, Palomaki GE, Spector EB, Ashkenazi Jewish Reproductive Screening Working Group, and
Molecular Subcommittee of the ACMG Laboratory Quality Assurance Committee. Op. cit. at 58.
111 An obligate carrier is one who does not show clinical symptoms but who must carry a defective copy of the gene based on
family history. For example, if a child is born with Tay-Sachs disease, both parents are obligate carriers.
112 Monaghan KG, Feldman GL, Palomaki GE, Spector EB, Ashkenazi Jewish Reproductive Screening Working Group, and
Molecular Subcommittee of the ACMG Laboratory Quality Assurance Committee. Op. cit. at 58.
113 Bach G, Tomczak J, Risch N, Ekstein J. Tay Sachs screening in the Jewish Ashkenazi population: DNA testing is the
preferred procedure. American Journal of Medical Genetics 2001. 99: 70-75.
14 Monaghan KG, Feldman GL, Palomaki GE, Spector EB, Ashkenazi Jewish Reproductive Screening Working Group, and
!\l/lsolecular Subcommittee of the ACMG Laboratory Quality Assurance Committee. Op. cit. at 58.

Ibid.
116 American College of Obstetricians and Gynecologists Committee on Genetics. Committee opinion number 212: screening for
Canavan disease. Op. cit. at 91.
7 Monaghan KG, Feldman GL, Palomaki GE, Spector EB, Ashkenazi Jewish Reproductive Screening Working Group, and
Molecular Subcommittee of the ACMG Laboratory Quality Assurance Committee. Op. cit. at 60.
18 There are a few studies that do address the cost-benefit or cost-effectiveness of the Tay-Sachs enzyme test; however, they do
not address the economics of the DNA-based test.
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It is important to note that while the [insurance] appeal process and potential out-of-pocket cost
of genetic testing may seem daunting it is a drop in the bucket compared to caring for a child
affected by Tay-Sachs, Canavan or another allied disease.™**

Lessons Learned

Research
It is clear that the Tay-Sachs gene patent did not stifle research as it was never enforced.

The Canavan patent may or may not have stifled basic research until 2003, when the terms of settling
Greenberg v Miami Children’s Hospital were reached. Clinical research labs as well as commercial labs
received cease-and-desist letters from MCH in 1998, which could have stopped them from sequencing the
ASPA gene and thus have stifled basic research and some clinical research.'® As discussed previously,
one of the terms of the agreement allowed “ license-free use of the Canavan gene in research to cure
Canavan disease, including in gene therapy research, genetic testing in pure research, and in mice used to
research Canavan disease.”*?* Thus, though the Canavan patent could in theory have impeded research
until 2003, it does not anymore.

Development and Commercialization

The Tay-Sachs patent neither helped nor hindered commercialization of the Tay-Sachs DNA test. One
company approached Dr. Rachel Myerowitz before the patent issued to ask whether or not the gene would
be patented. According to her, the company did not want to develop a test kit unless the gene was
patented. Once the patent issued, however, NIH decided it would be too much trouble to enforce the
patent, so it was never licensed. The presence of a reliable enzyme test may have been a deterrent for any
commercial interest in a DNA test for Tay-Sachs. The enzyme test for Tay-Sachs was never patented and
therefore patents did not help or hinder its development or commercialization.

The impact that the Canavan patent had on commercialization is unclear. The controversy happened at the
level of Miami Children’s Hospital, not in litigation among competing commercial testing services. The
lawsuit was about fair access and distribution of benefits, not commercialization per se.

Adoption by Third-Party Payers

Adoption of Tay-Sachs and Canavan disease carrier and prenatal screening by third-party payers is
varied. For example, CIGNA covers both carrier and prenatal screening for Tay-Sachs and Canavan if
eligibility criteria are met. CIGNA considers carrier testing medically necessary for individuals who have
either an affected family member, or a reproductive partner with confirmed adult-onset TSD. Prenatal
testing or PGD is considered medically necessary if both parents are heterozygous and do not carry a

119 Insurance Coverage. See http://www.ntsad.org/S06/S06inscoverage.htm [accessed November 5, 2008].

120 Flap erupting over royalty for Canavan: Miami Children’s Hospital exercises patent for test. Forward staff. The Jewish Daily
Forward 1999 (August 20). Pp. 15-16.

121 Canavan Foundation Press Release. September 29, 2003. See http://canavanfoundation.org/news/09-03_miami.php [accessed
February 26, 2008].
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pseudodeficiency allele; one parent is heterozygous and the other parent’s test was inconclusive; the
mother is heterozygous and the father’s status is unobtainable; or one parent has adult-onset TSD.?

CIGNA considers carrier testing for Canavan Disease medically necessary when the ASPA mutation has
been identified in a family member, and the patient has the capacity and desire to reproduce. Prenatal
testing and PGD are considered necessary when both reproductive partners are of Ashkenazi Jewish
descent, or when both disease-causing alleles have been identified in an affected family member, and one
parent is known to be heterozygous.**

Aetna does not have a policy on carrier screening, but considers genetic counseling in connection with
pregnancy management medically necessary in specific populations, including people of Ashkenazi
Jewish descent. Aetna also considers genetic counseling medically necessary in situations where both
parents are known carriers of an autosomal recessive disorder, such as Tay-Sachs or Canavan. ** Aetna’s
policy on genetic testing does not include carrier screening: their policy position only applies to the
establishment of a molecular diagnosis of an inheritable disease in an individual.**®

For other insurance companies that do not cover genetic testing for people of Ashkenazi Jewish descent,
the National Tay-Sachs and Allied Diseases organization offers to send help in the form of a letter to the
insurer or health plan.'?

Reflections

Though the Tay-Sachs and Canavan disease stories have much in common, a few salient differences make
a direct comparison difficult. The first such difference is the relative clinical importance of the cloning of
the aspartoacylase and hexosaminidase genes. The identification and cloning of the hexosaminidase gene
by Dr. Rachel Myerowitz was a scientific and intellectual triumph; the cloning of the aspartoacylase gene
by Dr. Reuben Matalon was a medical necessity for a community with very few options. Perhaps Dr.
Myerowitz herself put it best:

...Finding out the mutations [for the HEX genes] was fine... but they have a very fine enzymatic
screen which is really far superior, and the reason it’s superior is because it’s an all-encompassing
screen. If you have individual mutation screens, they’re okay for ethnic groups, but what if
there’s an Ashkenazi Jew who has a new mutation, or his mother wasn’t really Jewish? You
would miss them. So really, my discovery of the mutations was intellectually interesting, but it
wasn’t like you had a community waiting for prenatal testing like | believe you did in Canavan.*?’

122 Cigna Position Statement 0059, Genetic Testing for Tay-Sachs Disease. See

http://cigna.com/customer_care/healthcare professional/coverage_positions/medical/mm_0059_coveragepositioncriteria_genetic
testing_for_taysachs_disease.pdf [accessed February 26, 2008].

128 Cigna Position Statement 0333, Genetic Testing for Canavan Disease. See

http://www.cigna.com/customer_care/healthcare_professional/coverage_positions/medical/mm_0333_coveragepositioncriteria_g

enetic_testing_for_canavan_disease.pdf [accessed February 26, 2008].

124 petna Clinical Policy Bulletin: Genetic Counseling Number 0189. See

http://www.aetna.com/cpb/medical/data/100_199/0189.html [accessed February 26, 2008].

125 petna Clinical Policy Bulletin: Genetic Testing Number 0140. See

http://www.aetna.com/cpb/medical/data/100_199/0140.html [accessed February 26, 2008].

126 National Tay-Sachs and Allied Diseases Association, Inc. Insurance Coverage. See www.ntsad.org [accessed February 26,

2008].

127 Interview with Dr. Rachel Myerowitz. Op. cit.

This paper was prepared for SACGHS by the Duke U. Center for Genome Ethics,
Law & Policy. Any views expressed do not necessarily represent those of SACGHS.


http://cigna.com/customer_care/healthcare_professional/coverage_positions/medical/mm_0059_coveragepositioncriteria_genetic_testing_for_taysachs_disease.pdf
http://cigna.com/customer_care/healthcare_professional/coverage_positions/medical/mm_0059_coveragepositioncriteria_genetic_testing_for_taysachs_disease.pdf
http://www.cigna.com/customer_care/healthcare_professional/coverage_positions/medical/mm_0333_coveragepositioncriteria_genetic_testing_for_canavan_disease.pdf
http://www.cigna.com/customer_care/healthcare_professional/coverage_positions/medical/mm_0333_coveragepositioncriteria_genetic_testing_for_canavan_disease.pdf
http://www.aetna.com/cpb/medical/data/100_199/0189.html
http://www.aetna.com/cpb/medical/data/100_199/0140.html
http://www.ntsad.org/

H-16

Dr. Myerowitz’s modesty understates the importance of Tay-Sachs DNA tests in specific ethnic groups,
especially the Ashkenazim. The DNA test for Tay-Sachs also has clinical utility: it is useful for
determining the specific mutations in an individual, for confirming an inconclusive enzyme test, for
identifying pseudodeficiency alleles, and for preimplantation genetic diagnosis (PGD). It is nonetheless
true that DNA testing is much more clinically pervasive for Canavan disease than Tay-Sachs.

Another salient difference is patent status. Both genes were patented, but no attempt was made to
commercialize a test based on the Tay-Sachs gene, and that patent was never licensed; in contrast, the
Canavan gene was licensed with a relatively high royalty and with volume restrictions. One reason that
the Tay-Sachs patent was never licensed is that there was already a working enzyme assay, which may
have decreased commercial interest in licensing the DNA-based patent. Because the assay was already
available, there would likely not be a market for an expensive DNA test. With Canavan’s, in contrast, the
market was open for prenatal screening based on a DNA test, and so the gene patent was more
commercially significant.

One interesting fact that has come to light as a result of this study is that the availability and pricing of
Tay-Sachs and Canavan Disease screening and DNA testing is similar, despite the difference in the
intellectual property scenarios. This may indicate that using such a metric to compare patient access is
inaccurate, although this seems unlikely given the similar population and screening scenarios for both
conditions. It may also indicate a reduction in royalties as a part of the 2003 settlement of Greenberg v
MCH.

Had MCH been able to enact the licensing terms they originally intended to pursue—a $25 or $50 royalty,
volume limitations, a single high-volume provider, and refusing to name licensed laboratories—it may
well have created an access problem for the Canavan community. This case highlights an instance in
which members of a community and clinical providers serving that community took legal actions because
of their concern over an access problem. The legal actions they pursued may have played a role in
mitigating the long-term access problem that might have resulted from the MCH’s original licensing
scheme.

What has this got to do with patents?

Patents are only a part of any story of health care innovation. This story clearly shows how patent policy
is only one feature of a complex set of policies that influence innovation in health care, including
introduction of a new genetic screening and testing procedure.

One solution is to eliminate DNA sequence patents, along lines of the Becerra-Weldon bill (HR 110-997).
Without patents, the licensing controversy would not have been possible, so patents are part of the story.
The implication that eliminating gene patents would resolve all issues, however, introduces other possible
consequences. At the time it was discovered, the Canavan gene was considered a possible target for gene
therapy; or the gene patent might have been important in producing aspartoacylase protein for therapeutic
use, along the lines of treatment for Gaucher’s disease, adenosine deaminase deficiency, or other enzyme
deficiencies. The absence of a gene patent could have made inducing investment in the therapeutic
developments difficult, a socially suboptimal outcome. Such treatments have not developed for Canavan
disease, but patents on genes for other therapeutic proteins have proven important in the past and might
do so in the future. So the policy option of eliminating DNA sequence patents, while avoiding Canavan-
like controversies, also comes with a price.
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The main lesson of the Canavan case is that exclusive property rights can be used unwisely. Without the
property right, the problems do go away, but so also do any benefits of intellectual property. The
Canavan case could easily have been a story similar to cystic fibrosis or Huntington’s disease, in which
the constituencies that were involved in the discovery were at the table when decisions were made about
patenting and licensing. The narrative in those cases is one of scientific success leading to broad
availability not only of a genetic test, but also creating new pathways for scientific advance building on
the discovery of mutations in a causative gene. Patents were also part of those stories, but patenting did
not cause a shift in the CF or Huntington’s narrative from heroic scientific discovery to secrecy, betrayal,
and greed—the way the Canavan story played out in the public media. The difference was partly about
licensing strategy, but more importantly, it was about human and organizational relationships.

One of the emerging frameworks for technology licensing is to see it more as a tool for building a
collaborative framework to build relationships and foster innovation and less as a legalistic entitlement to
be used as a weapon to extract revenue and overcome opposition.*?® MCH’s patenting and licensing
mistakes included failure to inform groups involved in the initial discovery about the decision to apply for
a patent and then deciding to engage the organizations that had existing systems of testing Ashkenazi
Jewish populations through legalistic “cease and desist” letters rather than involving them early and
having them at the table when initial licensing decisions were being made. This is, again, a stark contrast
with the much more successful introduction of genetic testing for Huntington’s or cystic fibrosis, where
analogous constituencies were involved early and directly as partners, rather than late and through
legalistic tactics as adversaries.

The main conclusion from this case study is that patents matter, but they are tools, not ends in themselves.
How they are used matters, as much or more than whether they exist at all. The story is both a travesty of
poor management of intellectual property and a story of tort law and litigation leading to a settlement
acceptable to the parties. If managed sensibly, and with involvement of stakeholders, patented
technologies can generate revenues for research institutions without hindering research or clinical use and
at least in this case ultimately with few discernible impacts on prices of or access to genetic testing; if
mismanaged, patent licensing can cause controversy and disrupt systems of genetic testing and screening,
and damage the reputations of scientists and research institutions.
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Patents and Licensing Events

1997 — US Patent 5,679,635, claiming methods
of screening for Canavan disease

1998 — 1999 — Miami Children’s Hospital
(MCH) sends enforcement letters to hospitals
and laboratories testing for Canavan disease

January 20, 2000 — Canavan Disease Screening
Consortium and Canavan disease experts meet
with MCH to discuss licensing patents
October 2000 — After MCH fails to find single,
large-volume licensee for Canavan testing and
only discloses information about 4 of 12
licensees to Canavan Disease Screening
Consortium, the patient advocacy groups and
families with Canavan disease sue MCH, MCH
Research Hospital, and Reuben Matalon
(Greenberg v. Miami Children’s Hospital)
August 3, 2003 — Greenberg v. Miami
Children’s Hospital settled out of court on
confidential terms

Technical and Professional Events

1971 - Drs. John O’Brien and Shintaro Okada
develop first enzyme test for Tay-Sachs disease

1990 - Dr. Matalon publishes details of prenatal
enzymatic screening test for Canavan Disease

1993 — Dr. Matalon and others publish sequence
of normal and mutated aspartoacylase gene,
allowing for DNA-based Canavan testing

1995 — American College of Obstetricians and
Gynecologists (ACOG) recommend DNA-based
carrier screening for Tay-Sachs disease before
pregnancy if both parents of Ashkenazi Jewish,
French-Canadian, or Cajun descent

1998 — ACOG recommends DNA-based carrier
screening for Canavan disease if both parents are
of Ashkenazi-Jewish descent and prenatal,
DNA-based diagnostic if both parents are
carriers

1998 — American College of Medical Genetics
(ACMG) recommends that people of Ashkenazi
Jewish descent be offered DNA-based carrier
screening for Canavan disease prior to
pregnancy and that DNA-based screening for
Canavan disease and Tay-Sachs disease be
combined because both diseases are common
among Ashkenazi Jews
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