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Genetic Privacy

A Challenge to Medico-Legal Norms

Graeme Laurie
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rEWery state in the country
uires that infants be
tested for a list of obscure
diseases. Before | 50M
tes could move on
to DNA testing of all
newboms. Now is the time
to decide a critical question:
How much do we want
to know and when do we
want to know it?
By Jeff Wheelwright
Photography by
Catherine Ledner
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Genetic Defect

Enzyme Deficiency { /o £o,5] OMIM Entry

Locus
Acid phosphatase deficiency Acid phosphatase 20090
Alkaptonuria 3q21-q23 Homogentisic acid oxidase 203500
Ataxia, intermittent? Pyruvate decarboxylase 208800
Cystic fibrosis Tq31.2 Cystic fibrosis transmembrane conductance

regulator (CFTR) 602421
Cataract 17q24 Galactokinase 230200
Citrullinemia® 9q34 Argininosuccinate synthetase 215700
Disaccharide intolerance 1 3q25-q26 Invertase . 222900
Fructose intolerance 9q22.3 Fructose-1-phosphate aldolase 229600
Galactosemia® 9pl3 Galactose-1-phosphate uridyl transferase 230400
Gaucher disease® 1q21 Glucocerebrosidase 230800
G6PD defliciency (favism)* Xq28 Glucose-6-phosphate dehydrogenase 305900
Glycogen storage disease 1 17q21 Glucose-6-phosphatase 232200
Glycogen storage disease 11° 17q25.2-q25.3  ©-1,4-Glucosidase 232300
Glycogen storage disease 111¢ 1p21 Amylo-1,B-glucosidase 232400
Glycogen storage disease V¢ 3pl2 Glycogen branching enzyme 232500
Hemolytic anemia® 3p21.1,8p2L.1,  Glutathione peroxidase or glutathione reductase or 138320, 138300,
20q11.2, 1q21  glutathione synthetase or hexokinase or pyruvate kinase 231900, 266200
Hypoglycemia and acidosis 9q22.2—q22.3 Fructose-1,6-diphosphatase 229700
Immunodeliciency 1p32 Uridine monophosphate kinase 191710
Intestinal lactase deficiency (adult) Lactase 223000
Ketoacidosis 5pl3 S:J.I:cinyl CoA: 3-ketoacid CoA-transferase 245050
Kidney tubular acidosis with deafness 2cen—q13 Carbonic anhydrase B 267300
Leigh’s necrotizing encephalopathy® 11q13.4q13.5  Pyruvate carboxylase 266150
Lesch-Nyhan syndrome* Xq26-q27.2 Hypoxanthine-guanine phosphoribosyltransferase 308000
Lysine intolerance Lysine: NAD-oxidoreductase 247900
Male pseudohermaphroditism Testicular 17,20-desmolase 309150
Maple sugar urine disease, type 1A 19q13.1-q13.2  Keto acid decarboxylase 248600

Muscular dystrophy, Duchenne Xp2l1.2 Dystrophin absent or defective; serum acetylcholinesterase or
and Becker types acetylcholine transferase or creatine phosphokinase elevated 310200
Niemann-Pick disease” 11p15.4-p15.1  Sphingomyelin hydrolase 257200
Orotic aciduria I* 3ql3 Orotidylic decarboxylase and orotidylic pyrophosphorylase 258900
Phenylketonuria® 12q24.1 Phenylalanine hydroxylase 261600
Porphyria, acute intermittent® 11g23.3 Uroporphyrinogen 111 synthetase 176000
Porphyria, congenital erythropoietic® 10925.2-q26.3  Uroporphyrinogen 111 synthase 263700
Pulmonary emphysema 14g32.1 o-l-Antitrypsin 107400
Pyridoxine dependency with seizures 231 Glutamic acid decarboxylase 266100
Ricketts, vitamin D-dependent 25-Hydroxychalecalciferol 1-hydroxylase 277420
Tay-Sachs disease” 15q23—q24 N-acetylhexosaminidase A 272800
Thyroid hormone synthesis, defect in 2p25 lodide peroxidase or deiodinase 274500
Tyrosinemia, type 111 12q24—qter p-Hydroxyphenylpyruvate oxidase 276710

“Prenatal diagnosis possible.
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3,4-dihydroxyphenylalanine
DOPA)

Melanin pigments

Tyrosinemia Tyrosine i Ol

transaminase Rl .
Citric acid cycle

Fumaric
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& hydraphenyipyrivic Fumarylacetoacetic acid

acid oxidase Homogentisic

acid oxidase
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Maleylacetoacetic acid
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FIGURE 14.10 Metabolic pathway involving phenylalanine and tyrosine. Various metabolic blocks
resulting from mutations lead to the disorders phenylketonuria, alkaptonuria, albinism, and tyrosinemia.
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18 A “heel-stick” blood
sample is taken a few
days after birth.

The sample is dried
on blotting paper.

I

Catalog No. 160-C Lot No. Lab Specimen
No.
Lab Specimen No.

Infant’s Name
Infant’s Sex
Infant's 1.D. No.
Date of Birth/Time
Mother's Name.

BLOOD COLLECTION CARD 4

Hospital Doctor
Date First Protein Feeding — . Trematune Yes = No =
Specimen Date s/ Th Antibi Yis = No =

LIFE DIAGNOSTICS
PO Box 407
Sunderfand, MA 01375

E¥ The dried spot is cut out
and placed on a plate

with bacteria that need
phenylalanine to grow well.

i- surrounding spots with excess phenylalanine. A
negative test shows limited growth.

18.10 Genetic Screening of Newborns for Phenylketonuria
A simple test devised by Robert Guthrie in 1963 is used today to
screen newborns for phenylketonuria. Early detection means that
the symptoms of the condition can be prevented by following a
therapeutic diet.
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blood drop

red blood cell

Figure 4.1 From blood to DNA.
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GAG Normal B* globin gene
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f b Genotypes B/p° pYp° pYp* pBY/B° pBYE°
B Region recognized by probe L
(a)
Normal sequence € & & Translated sequence
(A allele) = e

Sickle-cell sequence
(S allele)

Site destroyed
in S allele
Mstll site

Shared
Mst || site
v

(A allele)
(S allele)

(b)

(c) Sallele (1.3 kb)

Aallele (1.1 kb)

Figure 9.16 Direct detection of the sickle-cell genotype.

(a) The sickle-cell mutation destroys a recognition site for the Mstll
restriction enzyme. Consequently, a probe that hybridizes to the left of
this site recognizes a 1.1 kbp Mstll restriction fragment from the wild-
type allele and a 1.3 kbp restriction fragment from the sickle-cell allele.
(b) A family pedigree in which both parents are carriers, a first child
has sickle-cell disease, and a fetus is of unknown genotype.

(c) Southern blot analysis shows the RFLP genotype associated with
each genotype at the sickle-cell locus. The fetus is homozygous for the
wild-type allele.

FIGURE 21.8 Southern blot diag-
nosis of sickle-cell anemia.Arrows represent
the location of restriction enzyme cutting
sites. In the mutant (B°) globin gene, a point
mutation (GAG — GTG) has destroyed a
restriction enzyme cutting site, resulting in a
single large fragment on a Southern blot. In
the pedigree, the family has one unaffected
homozygous normal daughter (1I-1), an af-
fected son (I1-2). and an unaffected fetus
(11-3). The genotype of each family member
can be read directly from the blot,and these
are shown below the blot.
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I Heterozygote
Genowpes I Homozygote for allele 1
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Figure 9.7 Restriction site polymorphisms can be detected
most efficiently with PCR-based protocols. (a) PCR amplification
of two alleles of a DNA locus with a restriction site polymorphism.
Allele 1 has an EcoRl site that is eliminated in allele 2. The PCR products
amplified from both alleles are identical in size. (b) Exposure of these
PCR products to EcoRl causes cleavage of the allele 1 product but not
the allele 2 product. Gel electrophoresis and ethidium bromide
staining distinguish the three genotypes possible with the two alleles
at this locus.
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11.1 THE POWER OF MOLECULAR BIOLOGY: DETECTING AND DIAGNOSING HUMAN DISEASE CONDITIONS 237

__—Amniotic fluid
Chorionic 4?’ withdrawn

villi

Uterus wall

Amniotic fluid

Fetus (14—16 weeks)
Chorionic villus
sampling
|
!g i( ‘i " l‘ n Supernatant
| e ST a8 P
? AR e Biochemical
' & b SF 33 tests Fetal cells
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later
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Figure 11.2 Amniocentesis and Chorionic Villus Sampling Fetal testing for

chromosomal abnormalities is most commonly achieved through either

amniocentesis or chorionic villus sampling. This karyotype from a person with

Down syndrome shows three copies of chromosome 21 (Tt risomy 21).
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Part of Mendel’s genius was the ability to infer a hidden genotype
from the phenotype expressed by not just one individual but by that
individual’s relatives as well. Human pedigrees follow this tradition,
revealing genotypes on the basis of phenotypic information observed
over several generations of a family, But despite the information they
reveal, pedigrees do not always provide enough data for prediction.
Phenotypically normal prospective parents, for exémple, may. not
know, even from an extensive family history, whether they both carry
an allele-for a deleterious recessive trait; they are thus unable to as-
sess their chances of producing an afflicted child. Today, however,
geneticists can go beyond deduction and inference and analyze geno-
type directly. With techniques developed in the mid-1970s, it is pos-
sible to tell exactly what a particular gene “looks like,” pick out specific
gene pieces, and assess comparable pieces for their differences or sim-
ilarities. Such comparisons may reveal the presence or absence of
disease-causing alleles, such as the dominant allele underlying Hunt-
ington disease or the recessive alleles giving rise to cystic fibrosis and
sickle-cell anemia. For the prospective parents alluded to above, if just

one of them does not carry a disease-causing recessive allele, the cou- .

ple does not have to worry about conceiving an afflicted child.

The power of the new technology arises from its resolution and
sensitivity. The resolution, or ability to detect differences between
two similar substances, is as high as it can get. A combination of pro-
cedures allows detection of differences at the level of single nu-
cleotides, the elementary building blocks of genes (see Chapters 5,
8, and 9). The sensitivity of the new technology is also as great as it
can be. Today researchers can detect and analyze the one copy of
each gene present in a single sperm cell.

In one application of the new technology, identification of the
beta-globin (B-globin) genotype provides the basis for diagnosing
sickle-cell anemia, a recessive genetic disease that afflicts roughly 1
in 600 African-Americans. Figure A shows the potential results of a
test for the normal and sickle-cell alleles of the B-globin gene. The
protein determined by this gene is one component of the oxygen-
carrying hemoglobin molecule. In the generation of disease, the
normal 2gilahis allake iS4 adtreviated’ A) 15 dominant, and the
abnormal allele (Hbf3S, or simply S) is recessive. Because the normal

A allele leads to the production of fully functional hemoglobin, peo-
ple possessing at least one copy of this allele are healthy under most
conditions. By contrast, because the abnormal § allele leads to the
formation of defective hemoglobin molecules, people with two
copies of the S allele suffer from sickle-cell anemia. With no normal
hemaglobin, these 55 homozygotes have a decrease in oxygen sup-

Fast Forward

i

The Direct Analysis of Human Genotype

Individual genotypes
AA
Probes. for
alternative
B-globin

alleles

Normal  Carrier Diseased

Figure A A direct look at the B-globin genotype. Two probes,
one specific for the normal A allele, the other specific for the abnormal
sickle-cell 5 allele, are necessary to determine the genotype of a sample
of DNA amplified by the polymerase chain reaction. The presence of a
particular allele is indicated by reaction of the corresponding probe
with the DNA sample to produce a darkened signal visible on X-ray
film. In this diagram of a B-globin genotype analysis, the green circles
show that a probe reacted with a specific allele, the white circles
indicate no reaction. Note that only the carrier with both A and §
alleles has two green circles.

ply, tire easily, and often develop heart failure from stress on the cir-
culatory system. The test' whose possible_results are depicted in
Fig. A was based on the polymerase chain reaction (PCR) which can
replicate a single gene, or parts thereof, many times over (see Chap-
ter 8 for details). Geneticists can find out what alleles are present in
the replicated material through probes that show whether or not a
particular allele is present. For example, with two allele-specific
probes for the B-globin gene—one for A, the other for S—they can
alistimguistt & normar A4 iomozygote from a healthy heterozygous
AS carrier, and both of these from a homozygous SS individual af-
flicted with sickle-cell anemia.

Like the mutant alleles for the B-globin gene, the mutant alleles
that determine Huntington disease (HD) and cystic fibrosis (CF) are
distinguishable in powerful molecular tests. With HD, both het-
erozygotes and homozygotes for the mutant allele will eventually
show symptoms of the disease. With CE heterazgqutas wiill e cn=
riers that do not show symptoms, while homozygotes for. the mu-
tant allele will have the disease.

The ability to analyze genotype directly has profound social im-
plications. This is particularly true because geneticists can use PCR
and other modern techniques on fetal cells obtained from a pregnant
woman, and thereby diagnose the genotype of the fetus even befare
itis born. The Genetics and Society box on pp. 30-31 takes a look at
sarme of e fssues refated to potential uses of the new technology.
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(a) 1. 21-Base probe/target hybrid with no mismatches
A i

Probe i Raise
J === tel tu
o ITENETEEAEE e rs e
Completely complementary
target strand

2. 21-Base probe/target hybrid with middle mismatch

Raise
temperature

}
Mismatch at base 11
(b) 1. 50-Base probe/target hybrid with no mismatches

Probe Raise
T 1 temperature

o G D S SR S LT LY L LS 15 PO TS A ES AR RN LU L L
Target strand

Qocrn ¢ &voar

2. 100-Base probe/target hybrid with one mismatch g
with Lonparchrans!

Raise
temperature

lflismatch

Figure 9.8 Short hybridization probes can distinguish single-base mismatches, longer probes cannot. (a) Researchers allow
hybridization to occur between a short 21-base probe and two different target sequences. (1) A perfect match between probe and target extends
across all 21 bases. When the temperature rises, this hybrid has enough hydrogen bonds to remain intact. (2) With a single-base mismatch in the
middle of the probe, the effective length of the probe-target hybrid is only 10 bases. When the temperature rises, this hybrid does not have
enough hydrogen bonds to remain intact, and it falls apart. (b) Researchers allow hybridization to occur with probes of 50 bases and 100 bases.
(1) A perfect match between a 50-base probe and its target bases achieves a maximum of stability such that any extension in the length of the
match would not have a significant effect on the temperature at which the hybrid falls apart. (2) Thus, it is not easy to distinguish a 100-bp hybrid
with one mismatched base from a 100-bp hybrid with a perfect match.
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Figure 9.9 Using PCR with ASOs to determine genotype at
the B-globin locus. (a) Before performing the genotyping protocol,
it is necessary to synthesize two oligonucleotides that differ at only a
single base; one of these oligonucleotides is complementary to the
wild-type B-globin allele, the other is complementary to the sickle-cell
allele. These two synthetic DNA molecules serve as the ASOs for the
sickle-cell genotype assay. (b) Genomic DNA samples obtained from
individual people are subjected to PCR amplification with primers
complementary to nonpolymorphic sequences that flank the base that
mutates to cause sickle-cell anemia. (c) The amplified sample from
each individual is divided into two aliquots that are blotted directly to
filter paper. (d) One aliquot from each sample is hybridized to the
wild-type ASQ; the other aliquot is hybridized to the sickle-cell ASO.
(e) Autoradiography indicates the B-globin genotype of each
individual.
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592 CHAPTER22  Molecular Analysis of Genes and Gene Products

exon a5 1
CF gene
lintrnnll 456G 9 10 1312 13 14b16 17218 15 WA 33£5
@ Transcription
Primary t:
G RNA processing
mRNA (Aln
Translation
ATP binding sites
CFTR protein NH COOH
Hydrophobic transmembrane regions
Folding and insertion
into membrane
CFTR fon channel Lipid bilayer Figure 22.5 The structure of the CF
through membrane of cell membrane  gene and its product, the CFTR protein.
The CFTR protein forms jon channels
_ / through the membranes of epithelial
regions cells of the lungs, intestine, pancreas,
ATP binding sites sweat glands, and some other organs.
CFTR protein Hydrophobic transmembrane domains
= o~ ATP binding

ATP binding
domain domain

Regulatory domain

1 _23456a BS 10 11 12 3 1421451516 17al7b1819 20212223 24
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Figure 22.6 The distribution a WeCification of the mutations that cause cystic fibrosis
are shown below the exons of the CF gene. A schematic diagram of the CFTR protein is
shown above the exon map to illustrate the domains of the protein that are altered by the
mutations. About 70 percent of all of CF result from mutation AF508, which deletes
the phenylalanine present at position 508 of the normal CFTR protein.
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Site of 3-bp
deletion in exon 10

¥

Normal :
DNA --GAA AAT ATCATC TTT.GGT GTT TCC-|Jensa.

Protein Glu Asn lle lle Phe Gly Val Ser
Position 504 505 506 507 508 509 510 511

CF
DNA --GAA AAT ATC AT- --T GGT GTT TCC | fewrd,

<rF

Protein Glu Asn lle 'lle Gly Val Ser

1lr ri ? Hybridization probe
© [@ ® ® ®  ® |Normal ASO
® ® ® @ @ |Deletion ASO

Figure 9.17 Direct detection of the most common cystlc.
fibrosis mutation. The CF gene extends across 259,000 base pairs
and is organized in 27 exons. It encodes a protein \nflt!'l _1 4?10 e::n;mc
acids. (a) The most common disease-cau_rtmg m!..utaticn in the thgene
is a deletion of three bases in exon 10. It is possible to _amphfypc Re =
region containing the site of the most common mutation by : ats
divide the PCR products into two aliquots. You r!xen blot the a rqtl.‘;ot
onto filter paper and probe with ASOs for the wild-type and T:-. ne
alleles. The ASO for the mutant allele differs by the .:absence ofa rfI: y
bases from the ASO for the wild-type allele. (b‘) Pedigree of a r:l ly in
which one daughter (child 4) has cystic fibrosis. (c? Analysn§ of the ;
results of an ASO hybridization test provide direct information on the
CF genotype of all family members.
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FIGURE 21.10 Screening for cystic fibrosis (CF) by allele-
specific oligonucleotides (ASOs).ASOs for the region spanning the most
common mutation in CF a three-nucleotide deletion (A508), are pre-
pared from normal CF genes and A508 CF genes. In screening, the CF
gene is amplified by PCR using DNA extracted from blood samples and
spotted on a DNA-binding membrane. The membrane is hybridized to
a mixture of the two ASOs.The genotype of each family member can
be read directly from the filter. DNA from |- and I-2 hybridizes to both
ASOs, indicating that they carry a normal allele and a mutant allele and
are therefore, heterozygous. The DNA from I-| hybridizes only to the
A508 ASQ, indicating that she is homozygous for the mutation and has
cystic fibrosis. The DNA from II-2 hybridizes only to the normal ASO,
indicating that he carries two normal alleles. II-3 has two hybridization
spots and is heterozygous.
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1. Ripe eggs are retrieved
from the ovary with a syringe.

2. Extracted eggs are
fertilized with sperm.

4. In each of six isolated cells,
site of common mutation in
CF gene is amplified with

\Qﬁ-’r

3. At 610 cell stage,
one cell is removed from
each of six viable embryos.

SRS !
s, |~ Primers
=

PCR. ;
5. Divide PCR product into two portions. Denature.
Apply one dot of each sample onto nitrocellulose filter.
/,/’” "_'_""‘“H-\\ _/"_— IR £
6. Hybridize for 7. Hybridize with ASO
normal CF allele. for mutant CF allele,
(b)
Diagnosis i
Cell 1 Cell 2* Cell 3 Cell 4* Cell 5 Cell 6
Normal ASO[ () [=) O @ ) 5
Mutant ASO| @ O ® @ @) ®

* Cells from embryos later transplanted into uterus

Figure 9.1 Detecting the cystic fibrosis genotype of embryonic cells.
homozygous for the normal allele; cell 4 is heterozygous for the CF mutation,

(a) In vitro fertilization and preimplantation diagnosis. (b) Cell 2 is
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MstII Mutation ~ MstII with
MstTI
Normal adult B-globin gene
s Efgactoe s @ — o
e — fragments
I_V__l
: T Southern blot .
MstII MstTl MstTT
|
Hybridization
probe
Figure 22.7 Detection of the sickle-cell hemoglobin mutation by Southern blot analysis
of genomic DNAs cut with restriction enzyme MstIL
DNA extracted from white blood cells
FIGURE 21.9 Genotype determinations using allele-specif-
ic oligonucleotides (ASOs). In this technique, the B-globin gene is
5 -3-‘ amplified by PCR using DNA extracted from blood cells. The ampli-
; 3 fied DNA is denatured and spotted onto strips of DNA-binding fil-
I Region covered by ASO probes ters. Each strip is hybridized to a specific ASO and visualized on X-ray
film after hybridization and exposure. If all three genotypes are hy-
: - bridized to an ASO from the normal B-globin gene, the pattern in (a)
DNA is spotted onto blndlnggilters, would be observed: AA-homozygous individuals have normal hemo-
hybridized with ASO probe globin that has two copies of the normal B-globin gene and would
(@) Genotypes AA AS SS show heavy hybridization;AS-heterozygous individuals carry one nor-
| e @ ) ] mal B-globin gene and one mutant gene and would show weaker hy-
bridization; SS homozygous sickle-cell individuals carry no normal
Normal (%) ASO: 5’ - CTCCTGAGGAGAAGTCTGC - 3' copy of the B-globin gene and would show no hybridization to the
ASO probe for the normal B-globin gene. (b) The same genotypes
hybridized to the probe for the sickle-cell B-globin gene would show
(b) Genotypes AA  AS ss the reverse pattern: no hybridization by the AA genotype, weak hy-

bridization by the heterozygote (AS), and strong hybridization by the
i_ © @ e | homozygous sickle-cell genotype (SS).

(%) ASO: 5’ - CTCCTGTGGAGAAGTCTGC - 3
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Huntington's disease Cystic fibrosis
Familial colon Neurodegenerative Mucus fills up the lungs, interfering Sickle-cell
cancer disorder tending to with breathing. One of the most Chronic
One in 200 people  strike people in their prevalent genetic di in primarily affecting’
have this gene; of 40s and 50s the U.S. in whidi"md:uo_q:i cells
those, 65% are likely Spinocerebellar ataxia sickle, or form crescents,
to develop the Destroys nerves in the plugging arterioles and
disease brain and spinal cord, Malignant melanoma capillaries
resulting in the Tumors originating
loss of muscle in the skin
r control o =
1 2 4 5 6 Té 8 ) 10 11 12
Gaucher Retinitis Hemochromatosis Multiple Multiple endocrine
disease pigmentosa Abnormally high plasia, type 2
A chronic Progressive absorption of iron Adisorderof  Tumors in endocrine
enzyme degeneration from the diet cartilage and glands and other tissues
deficiency of the retina Familizl paljposis bone PKU
of the colon (phenylketonuria)
Abriormal tissue growths An inborn error of
Glaucoma frequently leading to cancer metabolism that
Increased fiuid frequently resulls
pressure on the Parkinson's disease in mental retardation
eyeball, progressive Neurodegeneralive
loss in vision disorder Muscular dystrophy
Familial {Duchenne and Becker
medsmolmla types) Progressive
Tay-Sachs disease Extremely high deterioration of tha
Fatal hereditary Amyloidosis  cholesterol muscles
disorder involving Accumulation in Down syndrome
lipid metabolism the tissue of an Congenital mental
* - insoluble deficiency condition Azoospermic
P fibrillar protein marked by three factor
| copies of chromosome 21 Decreased sperm
‘ production or a
L lack of sperm

| | il |_
B i | ) L J
13 14 15 18 17 18 19 20 21 22 XY
Retinoblastoma Breast ggv'::eﬁ"'e““!' ALD
A relatively common cancer L (adrenolaukodystrophy)
tumor of the eye, 510 10% s”?‘“’*"%b"“? Nerve disease portrayed
accounting for 2% of cases toeiechone in movie Lorenzo's Ol
of childhood First heredliary
malignancies condition treated ~ Amyotrophic Hemophilla
Polycystic kidney by gene the lateral Blood defect making
Alzheimer' =i
mer's disease sclerosis it difficult to control
disease Cysts resulting in (Lou Gehrig's hemorrhaging
Degenerative enlarged kidneys disease) Fatal
nerve disease Shditeral takira Myotonic degenerative Neurofibromatosis,
marked by dystrophy nerve ailment type 2
premature Frequent form of Tumors of the auditory
senility adult muscular nerves and lissues
dystrophy surrounding the brain

Figure 11.22 Disease Gene Maps of Human Chromosomes Maps show one or two genes on each human chromosome that are
involved in a genetic condition. Many more genes than are shown in this figure are located on each chromosome. Nots: Chromosomes are
not drawn to scale.
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Research and
record family
history

Provide cell
sample

Sample DNA isolated and applied ‘
to personalized DNA microarrays )

2 %

Results calculated, / .-

communicated
io patient
Susan's Genetic Profile Lisa's Genetic Profile

Trait Risk Trait Risk
Addictive : Greater than Cystic fibrosis  : 100%
behavior general population diagnosis
Lung cancer : Greater than Type Il diabetes : Less than

general population mellitus general population
Colon cancer : Less than Cardiovascular : Greater than

general population di g | population
Alzheimer's : Less than
disease general population

Figure 11.6 Using Gene Microarrays to Create a Genetic
Profile
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THE MAGIC
F MICROARRAYS

BY STEPHEN H. FRIEND
AND ROLAND B. STOUGHTON

Research tools known as

DNA microarrays are
already clarifying the
molecular roots of health
and disease and
speeding drug discovery.
They could also hasten
the day when custom-
tailored treatment plans
replace a one-size-fits-all
approach to health care

DOT PATTERNS EMERGE when DNA microarrays
analyze tissue samples. Individual differences in
those patterns could one day help doctors match
treatments to the unique needs of each patient.

44 SCIENTIFIC AMERICAN -
Copyright 2002 Scientific American, Ine.
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Figure 1. D1580 Alleles in the Winter, 2006 HC70A UCLA Class Population.

Anderson, M.

Andonian, L.

Kawashima, T./ A K.
Goldenson, B,
Hernandez, H.

Fischer, ).

Russel, J. /B.M.
Charney, R,
Chiristen, N.
Emmer, M.
Escobedo, P

Wagmaister, L/K.0.
Robinton, D.
Smedley, N,

Prodosehl, C.

Mefndertsma, J.
Parsanian, K.
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Jewhurst, K.
Jiang, B.
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wwr Assume that these DNA ,‘ingaprws are ywrx and anywer the questions
accordingly.
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Principles of Parentage Testing

For each test, genetic markers occur in pairs: ‘E non-excluded manki.e. who possesses the paternal
marker ed as the father to the extent that
. the paternal marker is uncommon:

Child = & &
Mother=@ ¢ N @
X
Child = ¢ ©

Ghill:l =& Tested man #2, as he has marker "star’, matches the child
of this mother in Test #1. If only 10% of men have “star’,
909% lack it and would be excluded. A non-excluded man

is either the father or one man in 10,

For test #1, this child's genetic markers are

‘diamond” and “star”
O e, o 1 o ol wam the fat Results fm may be combine by
the “product rule”:
Mother:.I F’a/’ther Mother=*? %;@

Child=¢ & Child= A &
This child has inherited “diamond” from its mother. Tested man #2 is also not excluded by the second test. If
Therefore, the child has inherited “star” from its father. only 10% of men have “flower’, the tested man is either the

father, or one man in 10. Considering both tests, the man is
either the father, or one man in 100 (10 x10).

If the tested man is missing the marker(s) contributed
by the father, this constitutes' W Some non-excluded men match better than others:
Mother = ® ¢ VI Mother=® ¢ < B =Man #1
T | ©©=Man#2
_ Child = & ©
Child=¢
—_— ' Tested man #1 and #2 both have “star” and thus are not

excluded. Man 41 would pass "star" to half of his offspring
and “square” to the other half. Man #2 would pass *star” to
all of his offspring. If man 31 is either the father or one
man in 10, man #2 is either the father or like one man in
20. The statistic that incorporates both non-exclusion and
‘goodness of fit" is called “paternity index"

Tested man #1, having markers “square” and “heart’, would
not contribute “star” to his offspring and thus would be
*excluded” by Test “ #1.

<
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Procedures for Forensic DNA Analysis

The evidence is examined, and the
location of any biological fluid determined.

The spot containing the material is cut
away from the rest of the object.

This piece is cut info
even smaller pieces
and placed in a fube

heat, chemicals

Through a process of chemicals The pure DNA is
and heat unwanted components suspended in a liquid.
are eliminated.

Figure 6.2 Flowchart for organic extraction of DNA.

67



0o An Introduction to Forensic DNA Analysis, 2nd Edition

A L) — }
—
and/or alL feR
: LRryed *
digestion with restriction enzyme amplification . (fluor. primers) -
Y LEIon oA Plficaion s (on billies AL TOrat ¢
_'ryplng sfnps qna!yﬂcal gel et

digest gel
*Q

suver s?aln

S ' c:u’roma’red defecﬂon”

_ concen’rrcmon c:nd punﬁcc’non of DNA
cnqu’nccl gel -
i Som‘hem blot -

A i
detection (radicactive/chemilum.)

Figure 6.1 Flowchart for forensic DNA typing.
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FIGURE 21.15 VNTR
loci and DNA fingerprints.VNTR al-
leles at two loci (A and B) are
shown for each individual. Arrows
mark restriction cutting sites flank-
ing theVINTRs. Restriction digestion
produces a series of fragments that
can be detected as bands on a
Southern blot (below). Because of
differences in the number of repeats
at each locus, the overall pattern of
bands is distinct for each individual,
even though one band is shared (the
band representing the B2 allele).
Such a pattern is known as a DNA
fingerprint. € GenCDX

FIGURE 21.16

Individual #1
VNTR-A ' {

Allele AS s T T I
Allele A2 sl I e
bt

VNTR-B Y {

Al 82 s T e
Al 8| ] e

T

Individual #2
v VNTR-A

e B B e 1

! }
| VNTR-B

|
el e )

] e Allele B2
t t

* DNA Fingerprint ‘

' B3 a==
am A5

a=me B B2 =

A4 e

A3 om
am B
am A2

Individual #1 Individual #2

&

DNA fingerprinting in a forensic case. The
DNA profile of suspect 2 (S2) matches that of the blood sample ob-
tained as evidence E.
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diversity. (a) The independent assortment of different pairs

of homologous chromosomes. The variation resulting from
independent assortment increases with the number of chromosomes
in the genome. (b) Crossing-over between homologous chromo'somes
ensures that each gamete produced by any individual will be unique.

@ Figure 3.17 How meiosis contributes to genetic

Sister chromatid 1 AN NN SRR
\\\. \\‘i"’j\\\\\

+ (T \ :
Sister chromatid 2 |\ W\ '-‘-_-;“ w Synaptonema
Synaptonemal _\ W elll “Ni |

Homologous ' i bblvitobtebb L | Gomplox B\ : | \;"]‘“l'\\\'
chromosomes , \ail A T Sister chromatid 3 ALIBUAL

\

<,‘\ \ |
N

+
=1 Sister chromatid 4

13

(a) Leptotene: Threadlike chromosomes begin (b) Zygotene: Chromosomes are clearly

‘ (c) Pachytene: Full synapsis of homologues.
to condense and thicken, becoming visible visible, and begin active pairing with

Recombination nodules appear along the
as discrete structures. Although the homologous chromosomes along the synaptonemal complex.
chromosomes have duplicated, the sister synaptonemal complex to form a bivalent,
chromatids of each chromosome are not or tetrad.

yet visible in the microscope.

(dj Diplotene: Bivalent appears to pull apart  (e) Diakinesis: Further condensation of

slightly, but remains connected at chromatids, Nonsister chromatids that have
crossover sites, called chiasmata. @ exchanged parts by crossing-over remain

closely associated at chiasmata.
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(c) Recombinant products

Figure 2.4 Minisatellites are highly polymorphic because of
their potential for misalignment and unequal crossing-over.
Minisatellites are composed of relatively long tandem repeating units
of identical sequence. (a) Misalignment and (b) unequal crossing-over
produce (c) recombinant products that contain different numbers of
repeating units than either parental locus; each new recombinant
product is a new allele.
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1. Determine sequences flanking microsatellites

Allele 1

Allele 2

2. Amplify alleles by PCR

Allele 1 Allele 2
53} 5! =gt
—{ 3 5!
3. Analyze PCR products
1 2
L=
o

(b) Alleles present in population

Allele 1

Allele 2

Allele 3

Diploid genotypes present in population
1M _2/2 33 122 13 23

Allele
3 - - @
2 - - -
1 - - @

Figure 9.12 Detection of microsatellite polymorphisms by
PCR and gel electrophoresis. (a.1) Microsatellite alleles differ from
one another in length. (2) Sequence determination from both sides of
a microsatellite enables the construction of primers that can be used to
amplify the microsatellite by PCR. (3) Gel electrophoresis and ethidium
bromide staining distinguish the alleles from each other.

(b) Microsatellites are often highly polymorphic with many different
alleles present in a population. With just three alleles, there are six
poslzjble genotypes. With N (any number of) alleles, there will

be E(N + 1) genotypes.
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1. A commaon method of STR analysis is to AAARS

co-amplify three different locl In the same tube. AN

One set of locl that are commercially avallable AT

are CSF1PQ, TPOX. ond THO1. They are all
located on different chromosomes.

3. The three SR loci are co-amplified
(rmultiplexed) In the same tube using three
unigque sets of PCR primers,

dllelic

4, The contents of the tube are
loaded in one lane of a
olyaciylomide gel. Allalic
adders are loaded In separate
lanes. An electric current is
applied, and the fragments migrate
according to their length, the
smaller fragments traveling further
than the lorger ones.

Aoy
©)
5
5. After electrophoresis, the gel
Now “"'f [ Is stained with upgpwar o
CSFIPO l == e sTﬁMbT n{jo }dsucl[tzdss me bands.
L ] e s towa e
kﬁ SRS bottorn of the gel often appear as
doublets because the

single strands of the DNA duplex
are separated and resolved,

wox [ =

Gender ID [

THO ’V

|55

Il

Plate 8 STR analysis. The diagram depicts PCR amplification, gel electrophoresis, and
manual detection by silver staining of an STR triplex plus Amelogenin (gender ID).
The same general process can be used for any amplified fragment length polymor-

phism.
@
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Plate 9 The relationship of bands to peaks. Analysts are most familiar with reading
bands on gels after electrophoretic separation of DNA, but STR kits using fluores-
cently tagged primers require different visualization techniques. Using recent hard-
ware and software innovations, electrophoretically separated DNA fragments are rep-
resented as peaks emerging from the instrument over time. Here, a typical band pat-
tern of an electranbaretic sgparation is represented on the left. Imagine taking the top
of this band pattern and rotating it clockwise down to the right corner of the illustra-
tion. The band pattern is now horizontal rather than vertical, and each band is repre-

sented by a peak above the band. The three colors representing the different fluores-
cent dye primer tags are each printed on a separated horizontal panel.
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Plate 13 PowerPlex®16. The DNA profile from a single individual at 16 different loci
using three fluorescent dyes. The profile is represented in two ways. Each of the top
three panels shows alleles for specific loci in the different dye colors; the bottom panel
is a composite of the top three panels, as well as the internal lane standard in a fourth
color (red). (Courtesy of Promega Corporation.)
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Eugenics

Exhibit 5.4: Historical Marker

0 \/ 28
BUCK v. BELL

In 1924, Virginia, like a majorityof states then,
enacted eugenic sterilization lawss V irginia s

aw allowed state institugtions to Operate on
individuals to prevent the conception of what
were believed to be ‘genetically inferior’” children,
Charlottesville native Carrie Buck {Igg-lgﬁiﬂ.
involuntarily committed to a state facility near
Lynchburg, waschosen as the first pers
sterilized under the new law. The U.S. 8
Court, in Buck v. Bell, on 2 May 1927, &
the Virginia law. After Buck more tham &
other Virginians were sterilized before thé most
relevant parts of the act were repealed in1974.
Later evidence eventually showed that Buck
many others had no "hereditary defects.”
She is buried south of here. :

PEFANTHENT 55 MISTONML MEIDGNCEE, 3c03

Historical marker erected on May 2, 2002.

photo eredit: Courtesy of Historical Collections, Claude Moore Health Sciences Library, University of Virginia.



§1IM07) 3 I3} UOOS PIZILINS SEM HOng I INq PIdIOFU Aquuogun
10U 219M sme| 3y |, (“Aepoa sa1e3s 0M3-A1uam) JO $3[00q A UO IS T £ap
‘uonemnSai [e1apaj Aq parornsar £ja1a49s mou ySnoy 1) ‘uondooxs [euotal
e 108u0] ou YINOG YD I ‘SIS 1moj-K1udm1 JO SY00] Y1 UO 1M SME]
LONEZI[LIAS ‘SANUIMI-UIIAULL A3 JO PUA 9 Ag “1ea]0 SEA [BUOLIMINSUOD
sem JeyM §72g “A ¥ong 101y U3 Ut daniund uey JayIex oruagna sme] a3
Sunjew uo PaIaIULd SUOISIAAI Y ‘saTueyd [edIUYI) pue [eanpasoxd wouiy
uedy ‘soangeas uonezZI[LIANS L3[NeJ Y1 JO UOISIAIL [EUOLMINSUOD B 3G S
1ySnoy a1 1eym pazowoid pey £121008 sorzafny UEdLIAIY Y3 ‘UOISIOAP I
01 Joud sieak awos 10 ‘f1ag A yng ® pasmolas Ajjeameu mum_umnumﬁ.m
ope, HONOUD
o T JO SuonE. I L., pomasse sawjoy yound 33e19qIap
g soqm ueidope Ay Sumind 12409 01 ySnous peoiq si UOHBUIIITA
K1osjnduwoo sureasns ey dpdound ay g, - ~gouaradwoour yuim padwems
Sureq ino juasa1d 01 I9PIO U * * SIOYLIOES 19SS ISAR 10} NG M
jo 8uans ayy des Apeasje oysm 350y uodn g2 10u pnod 1t Ji 2fuens 3q
pinom a1 *s3xT T suoziio 159q Y3 uodn [[Ed AB Tqna oyl

Eaﬂ&a%g: ;wsiyorned pue sO1Ua8Na U2IMIAQ U] T

puy 01 padeurw oym ‘UoNIE [E0S 02 aping e se 20UBIS JO ISEISNYIUI UE.
tsowo TIPTS50 S30en] Aq uanum sem uorutdo 5un0) Ay L
,,Juawystund [eNSOUN 10 [INID 2INIISUOD 10U PIP 31 LY PUB 'ME] JO ssa001d |
anp papiaoxd it e ‘aeIs 3y Jo 1amod aorjod oY1 unpm sem spunoid i
>uafns U0 UONEZI[LIAS LYY PAIL[OIP UOISIOAP Y, JAsuly O3 uoruid
Ayzourw sy 1doy Y pue ‘9ANEAIISUOD € “IopNg 30191d 2onsn( sem JAIUISST
sj0s ay | -duo 01 35 jo 204 e £q Aamers eruidn A a3 ppydn ‘siapuel
(] SINOT[ 01 e ], PAEMOE] WEI[[IA| WO} UOLIDIAUOD reanjod uy paues diy
~IDQUIAUI ISOYM 1IN07) Y ], *I]GEILISY SBM SSIUPIPUILLIGI AP e y—(pIe
suadxa 2y [[¢ 05 10) 001 ‘SEA UBIAlA ISNEDIG—OS[E NG PIPUILI2|GIDS
aIom Iayow 13y pue yong aue) ey A[uo Jou popensiad sem 1noQ) 3y
‘ssa[aYI2AIN] ,,/Pa1dead Luueady jo swiio] 1SI0M Y3 pUE uonendal e yon
jo adoos o unpias 3ySno1q 3q Aew s081 UAAD PIPPE 3q [[1M SISSE]D M
25U215§ JO SWEU Y3 U PuE PAIeNIneul 3q [[IA $10390P JO udiax,, & me[ J
ad£y sty Jopun Jeq Suruies ‘2INIEIS UONEZI[LIAIS Y3 PRHIENE ‘Auojo)) 3y
JO $1012311p JO pi¥Oq AP JO QU swnauo e ‘peayaiym d 'l ‘[esun
asuajop §,3L1ED) 1N0)) dwaidng saieag paxu) 43 21059 pandae sea 31 Lz
pady uj paydn ureSe sem 19pI0 UOHEZILINS 3Y) PUT “Sz61 un speaddy
1non) awaidng erufir A 2y 01 paLLied sem—i2g 'H uyof quapusuiiedn
mau s, Auojon) Ay £q IUBPUIJAP U1 ST paoeda usaq pue patp AWHUE
ay1 ur pey Appuig asnedaq 7ag ‘A yang Se UMOWY MOU—ISED AL
4 19PI0 UOLEZI[HIIIS
a3 ppoydn 28pn( ayy pue ‘dourIIAYUT JO SME] UBIPUI 23 01 pauLIojt
aui] }oNg Y} Ul SSAUPIPUIWIAGI] Y3 183 PaYNsA HOOIqEISY ‘Burpaalod

m siuswpIous] nuagny

unod Ay uj ‘a8 13y ppyd € 10§ 2FeioAe MO[IQ SEM IYS IBY PapN[OUOD
pue JUBJUT UE 10§ 159) [EUSUL E O] UBIAIA PAIoalqns pey oym ‘dyjQ) piod
-9y soruadng 3yl Jo }00IqEISH INYUY WOLJ JUILD OS[E IIUIPIAT ,, [EWLIOU
a1mb 10u,, sEM YOIYM (PO SYIUOW UIAIS SEA JISIA Y3 JO W) uﬁ_ o oym)
UBIAL A 100G, JOO] E,, SEA\ 21943 J8y3 Paynsa1 ays ‘A1unor) 1s1oqury Joumon)
3217 A Ut ‘Suniesy [enrul Y3 1y "219Y1 Jay surwexa 03 uodn papeasrd
SeA ‘BUI0Y 12150 B UT UBIATA Padeld PEY OYm IIOM SSOI) PIY E ‘WSY[IAL
"d Quljode]) ‘Ianew AP AJUEP O JUAOYIP A[[EIudw sem UBIAIA uwﬁ
12 38 20uapia3 ou sem 213y3 ‘13aamoy ‘uonisodap s,urySney jo oum Iy
’{IN0G 371 JO SAIYM [EID0S-UE JO SSE]D SSAYIIOM PUE JueIouSr ‘ssapyiys
ay1 01 Suojaq,, ‘pantwiqns urydner| ‘s1eaqaloy 19y pue aLirer) .\0869_‘0:
Apaewd sea ssaupapuruiajqaay padajpe s a1uer) 183 :oﬂ._mon_um. 1adxa ue
papiaoxd—uosiad ur ways uass Suraey 1949 InOYUM—pUE ..ﬁ«_umco Auojon
4q uiry waard way noqe uonewIojul pue “aySnep Jay pue Joyiows oy
‘arL1e)) jo saa18ipad oy pauturexa urySney oy prosay soruadngy oy
18 wipySne| A1rep] paynsuod speroyo e A ‘ases xoy Suredasd ug
o' Appud ' 1aqpy ‘Auojon) 3y jo Juapusyurzadns oy umnam«.:ﬁcug s, 21118
uo ns et 19p1o 3y Jureadde £q sSurpasooxd jefa; .ﬁﬁaa:.: :«.ﬂg:m
parutodde-1noo & pue ‘paziurais yong auIen) paiapIo w..oumo..:m mo.?uﬁ
s Auojory ayy ‘bz61 Jaquiardag uy “aIMiEls uonezijuAls eruida >. 212 Jo 1533
© 10§ 102lqns 103510d B aq pinom aLLIE) ‘003 ﬁuﬁcmﬁu_am&. 2q 03 uMOYS 3q
PINOD UBIAIA J] "SUONEIAUAT 2A1559000S 0M) UI ADUIIDYIP [EIUSUI SEM I3
‘synsax asayy 03 Burproase ‘sny 1, 'sxeak 3ySia sapun ApySys jo 2T ravow
€ 9AEY O PUNOJ SEA IOYIOW SILLIEY) , UOIOW,, JO :ozm.cmuﬁ s, pIeppon)
Auspy uyua [jam ‘sieak ouiu jo aSe [eusw € 9ABy 03 punoj sem pue
159)70)'] UOWNIG-13UIg Y3 JO UOISIAII PIOJUEIG 3 UIALS sem aLiIer) "uBIAIA
‘aaySnep € 03 aaiq 2468 ays YuaunIwwod 1oy 2105aq Apaoys pue _xuo_.ﬁu.;a
JO INO PJIYO B PIAIIOUOD PEY J[9SIAY SLLIET) ‘PAPUILIIIGI) 3G OF PayNId
OS[E SEA puE 0761 20uts AUOJO7) Y IE PIAI] PeY ‘Bl “IIYIOW S AIIE)
v 8anquoud ur ‘papunwajqas g pue sondapdy ‘:.: Auojon

UL A 213 03 PINIWWOD SEM  ‘I[IDIUI [BIOUL,, E SE I[BUYIP PIWIIS OYm
“ong ouze)) paweu (118 plo-1eak-Uaajusads € uaym ‘ounf Jey) I50IE ISED
1593 v ssa1d 01 Lyrumyzoddo ay 1. suonvalqo [puonmnsuod aya 39aw 01 paudis
-9p sem Jeya ‘bz61 yoxepy ur axmeqsida) oy £q passed ‘oamers :oammsnumm
e dn mep padpoy siswadna ‘euidaA up unory swaidng aya 01 ansst
243 23e3 03 paruem ‘assedun [eSa) oy 3¢ parensniy ‘uonezijuas duadna .E.
$21BD0APY "$3383S 1330 X1s wi saanseawr Juidoams ssof Inq aimeas N.BE wad
-ULs 33 A[Uo Jou [BUONMINISUCIUN PAIB[IIP OS[E PEY SIINOD 3y | 'SAIEIS JO
Tquinu e up uonesddo nayy ur papuadsns o308y ap usaq aaey 01 se ndsip
YONs Ut 219/ SME] UONEZI[LIAS TEAY PO 311 92 JO yeaiquo aqa g
fin . v POINY St 258d

yarym Yy ‘sazogo queroudr jo yunl go-ised oy ur puryaq 3yay,, 19139

SDINTODNA 40 AWVYVN dHL NI o1



gy

112 IN THE NAME OF EUGENICS

decision, and officials at the Virginia Colony subjected other inmates to the
procedure—a total of about a thousand in the next ten years. By the mjq.
thirties, some twenty thousand sterilizations had been legally performed i,
the United Srates.*’

Buck v. Bell generally stimulated either favorable, cautious, or—most
commonly—no editorial comment. Few if any newspapers took notice of
the impact of the decision on civil liberties in the United States. The 1.Q,
tests used in the Buck case have long since been discredited as indicators
purely of general intelligence. With regard to the allegedly hereditary
nature of mental defect in the Buck line, it is of interest that Carrie’
daughter_Vivian went through the second grade before she died of #n
intestinal disorder in 1932. Her teachers reportedly considered her very
bright.*®
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CHINAS GENETIC LAW
PS. Harper

INTRODUCTION

gve impact on medical_practice. Innocuously entitled the law on “Maternal
and Infant Health Care”, it contains, among other more general and uncontro-
versial proposals, clauses that are of profound significance for the application
and perception of genetics far beyond the boundaries of China itself. Whether
this law will lead to what would generally be considered the abuse of genetics
remains to be seen, but the rulings would certainly legitimize, in the strict
sense of the word, practice that would be unacceptable to the medical genetics
community in most of the world.

Because of these wider implications, and because China itself contains one-
third of the world’s population, it is worth looking closely at this development;
having myself been peripherally involved over 2 long period, and having found
that many professionals in genetics are entirely unaware of the whole topic,
1 give here some background material that may help to put it into perspective.

First, it is relevant to quote (from the official Chinese translation) [1] some of
the clauses in the law that specifically involve genetic disorders.

LAW OF THE PEOPLE'S REPUBLIC OF CHINA IN MATERNAL AND INFANT HEALTH
CARE

Adopted at the 10th Meeting of the Standing Committee of the Eighth National People’s
Congress on 27 October 1994, promulgated by Order No. 33 of the President of the
People’s Republic of China on 27 October 1994, and effective as of 1 June 1995.

w—-._-_-___-__
Article 8 The pre-marital physical check-up shall include the examination of the
following diseases:

(i)  genetic diseases of a serious nature;
(ii) target infectious diseases; and
(iii) relevant mental disease.




GENETICS, SOCIETY AND CUNICAL PRACTICE

The medical and health institution shall issue a certificate of pre-marital medical
check-up thereafter.

Article 10 Physicians shall, after performing the pre-marital physical check-up,
explain and give medical advice to both the male and the female who have been digg-
nosed with certain genetic disease of a serious nature which is considered to be inap-
propriate for child-bearing from a medical point of view; the two may be married only
if both si = i or to take ligation oper-
However, the marriage that is forbidden as stipulated by the

ation for sterility.
provisions of the ﬁarriage Law of the People’s Republic of China is not included herein.

Article 16 Ifa thsician detects or suspects that a married couple in their child-
bearing age suffer from geneclic.disease.of 2 serigus.nature, the physician shall give

medical advice to the couple, and the couple ip their child-bearing age shall takesnea-
sures in accordance with the physician’s medical.advice.

Article 18 The Physician shall explain to the married couple and give them medical
advice for a termination of pregnancy if one of the following cases is detected in the
prenatal diagnosis: '

(i) the fetus is suffering from genetic disease of a serious nature;

(ii)  the fetus is with defect of a serious nature; and

(iii) continued pregnancy may threaten the life and safety of the pregnant woman or
seriously impair her health due to the serious disease she suffers from.

Supplementary provisions

‘Genetic diseases of a serious nature’ refer to diseases that are caused by genetic factors
congenitally, that may totally or partially deprive the victim of the ability to live inde-
pendently, that are highly possible to recur in generations to come, and that are med-
ically considered inappropriate for reproduction;

‘Relevant mental diseases’, refer to schizophrenia, manic-depressive psychosis and
other mental diseases of a serious nature.

It could of course be argued, (and has been within China) that these proposals
are simply the practical way of a country with relatively undeveloped services
trying to ensure that prenatal diagnosis of genetic disorders and comparable
measures are actually made available to its population; also that with a ‘one
chiild policy’, such as already exists in China, it is important to ensure that the
child born does not have avoidable handicap. It is certainly true that the law
stipulates that decisions are to be made by appropriately trained people (arti-
cle 26), while fetal sexing on non-medical grounds is specifically prohibited

(article 32).

It is impossible though to deny the directive, even coercive tenor of the g_enetic
clauses in the law, while its linkage with infectious diseases and men ta'l illness
makes it clear that genetic disorders are being considered primarily as a

public health issue.

Why should China have produced a law of this type at a time_ whe_n \rit:tually
all other countries have moved away from restrictive or eugenic legislation for
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CHINA'S GENETIC LAW

genetic disorders? It is difficult for an outsider to be sure on this, but that
broader political factors have been involved is clear from the following official
commentary on the draft version of the law, produced a year before the final
form [2].

HEALTH MINISTER PRESENTS EUGENICS LAW TO NPC STANDING COMMITTEE

(a) Xinhua new agency, Beijing in English 1114 Greenwich Mean Time (GMT), 20
Dec. 93.

Text of report
Muse ieal meanstoavmd new birth inferi i 1 heighten the

nage termmatmg pregnancies and sterilization, according to a draft law on eugenics
and health protection which was presented to the current session of the Eighth
| National People’s Congress (NPC) Standing Committee. —

Explaining the law to participants at an NPC session that opened here today (Beijing,
20th December) Minister of Public Health, Chen Minzhang, said that the measures will
help prevent infections and hereditary diseases and protect the health of mothers
and children.

he draft law, those hava( such ailments as hepatitis, vepereal disease or
Mmg_ on through birth, will be banned from marrying
: case. Pregnant women who have been diagnosed as having cer-
tain mfectlous diseases or an abnormal foetus will be advised to halt the pregpanc

Couples in the category should have themselves sterilized, the draft says.

China is in urgent need of adopting such a law to put a stop to the prevalence of abnor-
mal births. Minister Chen explained statistics show that China now has more than 10
million disabled persons who could have been prevented through better controls.

The draft also stipulates that organizations that are engaged in pre-marital checks,
eugenics, pre-birth diagnosis or sterilizations should be approved by the authorities at
the county level and above. Chen said, “Personnel involved in this area should be sub-
jected to strict training”.

The Minister of Public Health called on medical authorities at various levels to
establish a comprehensive network for the implementation of the law.

The draft does not state whether China will adopt euthanasia to eliminate congenitally
abnormal children, saying that the international community has not come to a
conclusion on that issue. The draft also does not touch on the issues of artificial fertil-
ization or test-tube babies because the effects of these techniques have caused some
disputes and because it's too early to put any limitations into law.




Is China's law eugenic?

Points of law

© Hervé Pinel

If the
twentieth part
of the cost
and pains
were spent in
measures for
the
improvement
of the human
race that is
spent on the
improvement
of the breed
of horses and
cattle, what a
galaxy of

Is China’s law eugenic?

China’s approach to family planning has been
attacked in the West as authoritarian and an
infringement on individual rights. Below,
Chinese Academician Qiu Renzong rejects
claims that his country’s Law on Maternal
and Infant Health is eugenic. Overleaf, a
German Sinologist challenges Qiu Renzong’s
position.

1. ‘A concern for collective good’

Qiu Renzong, Bioethics programme director, Chinese
Academy of Social Sciences, Beijing.

China’s Law on Maternal and Infant Health (see box
opposite page) has attracted considerable criticism in
the Western media and scientific circles. Some of the
criticism is valid but some is based on
misunderstandings caused by linguistic or cultural
barriers. Much of the confusion revolves around the
word yousheng, which repeatedly occurs in the legal
text. A tricky word with dual meanings, it is commonly
used to mean “healthy births” in association with child-
rearing. However, yousheng can also be used to
describe eugenic programmes such as that practised by
the Nazis. Unfortunately, English translations of the law
tend to reflect this latter

meaning.

Is the Maternal and Infant Health Law eugenic? | would
argue that for a policy to be eugenic it must first reject
individual consent and second, be based on racism,
hese conditions applies to China’s law
While doctors may advi uals at risk of

passm “on hereditary disease to refrain from marrying
ecision is left.to

theﬂseiqm;ts. When prenatal testing reveals genetic
disease, a doctor will offer advice—not a directive—
concerning abortion.

———

The way to a higher domain

It is also crucial to recognize that the law is not
motivated by racism but by a desire to reduce birth
defects. Indeed, there is no racist tradition in China. The
Chinese have been the victims of Western imperialism
and Japanese militarism. They may have made grave

http:/fwww.unesco.org/courier/1999_09/uk/dossier/txt07.htm
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Is China's law eugenic?

genius might
we not create.

Francis Galton,
British scientist,
initiator of the
study of
eugenics (1822-
1911)

Points of law

The following are key
excerpts from the
official translation of
China’s Maternal and
lInfant Health Care
[Law, which came into
effect in 1995.
Article 8: The pre-
marital physical
heck-up shall include
.he examination of the
following diseases: (i)
oenetic diseases of a
serious nature; (11)
target infectious
diseases; and (ii1)
relevant mental
disease.
Article 10:
[Physicians shall, after
performing the pre-
marital physical
check-up, explain and
give medical advice to
both the male and the
female who have
been diagnosed with
certain genetic disease
of a serious nature
which is considered to
be inappropriate for
hild-bearing from a
nedical point of view;
ae two may be
|married only if both
sides agree to take

http://www.unesco.org/courier/1999_09/uk/dossier/txt07.htm

@sts of caring for such a child can amount to a third

3/10/04 10:39 PM

mistakes, but they have never claimed superiority over
another people, and their military actions have never
been motivated by racism. Nor is racism part of China’s
internal policies. The Han, China’s dominant ethnic
group, do not claim superiority over China’s minorities.
Westerners are often shocked by Chinese attitudes to
defective foetuses because they do not u the
cultural and economic factor;_g%c;lv/ed/mé great
Confucianist Xun Zi(300-23 said: “Birth is the
beginning of a human being, and death is the end of a

human being. A human being who has a good
bwmmwe Way to a
higher spiritual domain].” Two major factors shaping
gene erge from this Co n
view. First, abortion is morally and socially acceptable
because life begins with birth. A foefus is not
considered a human being. Second, congenital-disease
an_____mﬂy_L_ﬁJsLj_d_a_ngnmmmmmj__a deformity are considered a sign of sin committed by
the parents or ancestors in thei ious life. Given that
a defective newborn child is traditionally called a
“‘monster foetus”, it is not surprising to find little in the

way of familial or social support. One of the parents of a
deformed baby will usually have to stop working, and

CULTUuRAL

of an average worker's salary.

Poverty

Changing these negative attitudes will take a great deal
of time. There are now more than 50 million
handicapped people, mostly living in poverty, and it is
unreasonable to expect any major improvements in the
treatment of handicapped children and their mothers in
the near future. In this context, many feel that these
children and their mothers would be better off if the
handicapped had never been born. In fact, the Chinese

jation of the H Collecf e
i t
tfl_mﬂh_oidefmmed-bablee—gwen-theuuﬁemg-and / J“J/

the burden they represent for sociaty.
e concern for the col ood has at times [@
geneticists and others in China to infringe upon
individual autonomy~ They have confused what is
technologically possible (genetic testing) with what is
ethically permissible. However, | feel that the law is a
positive step towards guaranteeing everyone access to
genetic counselling and to prohibiting sex-selection.
Chinese geneticists and bioethicists have criticized
some articles of the law. Their suggestions include
more explicit recognition of the principle of informed
consent. Last year, the authorities consulted leading
Chinese bioethicists and geneticists and will make the
needed changes:at an appropriate time. Meanwhile, |

@
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Statement on Eugenics 3/10/04 10:47 PM

STATEMENT OF THE BOARD OF DIRECTORS OF THE AMERICAN SOCIETY OF
""UMAN GENETICS:

Jgenics and The Misuse of Genetic Information to Restrict Reproductive Freedom
Approved by the ASHG Board of Directors, October 1998

Introduction

The global scientific community is making extraordinary advances in understanding the human genome. This
knowledge has contributed many important medical benefits. Yet, concern about the possibility of misuse of
genetic concepts and genetic information may be as great today as at any time since World War II. Many fear
that as we learn more about how genes vary and function, some individuals or institutions may be tempted to
ascribe an overly deterministic influence to their role in shaping human health and potential and pursue social
policies that limit or constrain reproductive freedom.

Therefore, the Board of Directors of the American Society of Human Genetics reaffirms its commitment to the

fundamental principle of reproductive freedom and unequivocally declares its opposition to coercion based gn
genetic information.

Statement

The American Society of Human Genetics recognizes that genetic variation can significantly influence risk for
disease and the nature of an individual's future health and that many human capacities and talents are
Tuenced by genes.

The American Society of Human Genetics deplores laws, governmental regulations and any other coercive
effort intended to restrict reproductive freedom or constrain freedom of choice on the basis of known or
presumed genetic characteristics of potential parents or the anticipated genetic characteristics, health or
capacities of potential offspring.

The American Society of Human Genetics recognizes the need for international cooperation to protect
reproductive freedom and stands ready to work with colleagues in and outside the field of human genetics to
achieve this goal.

The American Society of Human Genetics believes that the best way to prevent genetic information from
being used to restrict reproductive freedom is to educate the public (in particular those directly involved in
setting public policy) about the scope and limitations of our understanding of genetics and genetic tests. It is
especially important that individuals be educated about how to ask for and obtain appropriate genetic
information and that health care providers be educated to assist them.

Background

A Note on Language
The drafting of this document was complicated by the substantial variations in meaning given to the
word "eugenics". Ultimately, the drafters decided to de-emphasize that word. Yet, because on many
occasions during this century scientifically unsound and socially harmful policies have been implemented
in many nations in the name of eugenics, a comment on the term is warranted.

http://genctics.faseb.org/genetics/ashg/policy/pol-30.htm Page 1 of 5

®



Statement on Eugenics 3/10/04 10:47 PM

When Francis Galton (1883) coined the term eugenics, he took it from the Greek; eu means "good" and
genic derives from the word for "born". Galton defined it as "the science of improvement of the human
race germ plasm through better breeding." At the height of the eugenics movement in the 1920s, the
Encyclopedia Britannica (1926) entry on eugenics emphasized that the term connoted a "plan" to
influence human reproduction. A typical modern dictionary definition is "a science that deals with the
improvement (as by control of human mating) of hereditary qualities of a race or breed" (Webster's
1983). Although it is not apparent from the dictionary definition, the word has a pejorative connotation,
and 1s frequently used in reference to governmentally driven policies to limit reproductive freedom.
Knowledge-based decisions made by individuals or couples to avoid the birth of a child with disease or
disability, so long as they are not unduly influenced by coercive governmental, institutional, or other
policies, are acceptable.

Many public health practices to improve the health of living or future people have been implemented to
achieve laudable goals. Examples include newborn screening programs to identify infants with disorders
for which early treatment is beneficial, the provision of prenatal diagnostic services, maternal
vaccination for rubella, addition of folic acid to food to reduce the risk of certain birth defects, and
warnings on alcohol or cigarette labels about the potential for damage to the fetus. The American Society
of Human Genetics views prenatal screening and diagnostic programs, including those undertaken with
the knowledge that an individual who chooses to be tested may seek selective termination of pregnancy,
as acceptable so long as individuals are not coerced.

Historical Note

Many nations have a history of eugenic thought or practice based on perceived genetic risks. It is important to
note that such practices were based on little or no scientifically defensible beliefs. Some have tried to keep gene
n0ols separate by forbidding unions between members of different social groups. For example, the caste

tem in India may represent the largest such eugenic program ever, spanning almost 2500 years
(Dobzhansky 1973). Anti-miscegenation lawsmﬁfe%?ﬁes, which appeared as carly as 1630 in the
colonies and existed until they were struck down as unconstitutional in 1967, were premised in part on the
erroneous notion that interracial marriage produced children of reduced genetic quality.

Galton used the word eugenics to characterize efforts to produce children who would be well born. However,
he did not merely desire that as many infants as possible be born healthy. His real goal was to insure that as
large a fraction as possible of each generation be the offspring of what he considered the best "stock." By

1883 Galton, who then had been studying human heredity for almost 20 years, was convinced that the British
upper classes were having too few children to maintain what he considered their crucially important
contribution to the gene pool of Victorian England. He exhorted the upper classes to have more children. Over
the next 30 years this idea garnered much interest. Among its most famous proponents in the United States was
President Theodore Roosevelt, who warned that the failure of couples of Anglo-Saxon heritage to have large
enough families would lead to "race suicide" (Reilly 1991). Roosevelt's support of eugenic ideals reflects the
popular appeal of eugenics during the first half of this century. Adherents included liberals and conservatives,
progressives and libertarians. In the early decades of this century the emphasis on encouraging reproduction
among those assumed to possess a superior genetic endowment became known as "positive eugenics."

The term immediately suggests a contrasting policy, "negative eugenics", which emerged at about the same
time. The goal of negative eugenics is the restriction of parenting by "undesirable" individuals, presumably
because of a strong likelihood that their children would be "unfit". During the first half of the twentieth
century, the United States, implemented two "negative eugenics" programs. The United States immigration
licy that was erected in the 1920s and dismantled in 1968 favored immigrants from northern and western
vurope over other peoples. It was rationalized during Congressional testimony by a self-described eugenics

Ll P o WPy e
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expert who strongly favored the quota system that became the centerpiece of the law (Reilly 1991). The
United States never enacted a federal sterilization statute, but about 30 states did, many after the Supreme
aurt upheld a Virginia law that permitted state officials to sterilize institutionalized retarded persons whom a

ysician determined likely to become the parent of children with similar deficits (Buck v. Bell 1927).
Between 1907 and 1960 in the United States at least 60,000 people were sterilized without their consent
pursuant to these state laws. During the 1930s, the heyday of these programs, about 5,000 persons were
sterilized each year. The majority were young women for many of whom the evidence of genetically caused
mental retardation was poor or non-existent (Reilly 1991). Geneticists were not active participants in these
programs; with few exceptions, however, neither were they public critics.

England never enacted an involuntary sterilization law, nor launched a coercive private effort. In Canada, the
Province of Alberta was strongly influenced by sterilization programs in the United States. Alberta had an
active program from 1928 until 1960, pursuant to which several thousand people were sterilized (Caulfield and
Robertson 1996). A class action lawsuit by many of the surviving individuals was recently settled with the
government (Muir 1996 ).

Ithough arguments for maintaining racial purity abound in nineteenth century German literature, the Nazis
were also influenced by events in the United States. The 1934 German racial hygiene law relied on a model
bill written by the American eugenicist, Harry Hamilton Laughlin, who for threg decades directed the
Elwﬁlfﬁmwdjpﬁngﬂbor. In its first full year of operation the Nazi program dramatically
eclipsed activities in the United States, sterilizing about 80,000 persons without their consent. The much
grander scope was achieved because the Nazi law applied to the entire population (rather than institutionalized
persons), created a system of "hereditary health courts" designed exclusively to hear and process petitions for

sterilization, and permitted petitions proposing that an indiv d be sterilized to be filed by a broad
range of citizens.

The German sterilization program quickly evolved to target and eliminate retarded and epileptic children, the
mentally ill, and other groups. The program has been called a precursor to the gas chambers. During the early
years (1934-38) the Nazi sterilization program was not primarily an attempt to improve the gene pool. It
focused on eliminating "useless eaters" - persons who would consume resources without contributing to their
production. One exception was persons with Huntington disease. It was a stated goal of the Nazis to sterilize as
many persons at risk for this disorder as possible. The Nazi sterilization program owed part of its success to the
efficiency with which the government maintained patient registries which made it comparatively easy to locate
persons with various disorders (Burleigh 1994).

Often overlooked in discussions of Nazi eugenic practices are the sterilization programs that were implemented
during the 1930s in other European countries (Adams, 1990) as well as in other nations around the globe. In
smaller nations (for example, Sweden, which had an active eugenic sterilization program until the 1960s), the
impact of the programs was proportionately larger than in the United States.

After World War II (1948) Japan passed a Eugenic Protection Law that permitted the sterilization of persons
who had even distant relatives with any one of about 30 (presumably and, in most cases, erroneously) inherited
conditions (Tsuchiya 1997). Japan's law was amended in 1996, in part to remove the term eugenic. We know

' ofno firm evidence that it was applied coercively.

e
Over the last 20 years a few governmentally supported public health programs have focused on reducing the
~umber of births of children with specific disorders. In some cases voluntary public response to these programs

s led to a substantial reduction. Examples include the rapid decline in the United Kingdom in the number of

children born with neural tube defects (Cuckle and Wald 1987) and the public health campaigns to reduce the

http://genetics.fascb.org/genctics/ashg/policy/pol-30.h Page 3 of 5
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number of children born with beta-thalassemia in Sardinia (Cao et al 1989) and Cyprus (Angostiniotis et al
1986).

irrent Programs that May Restrict Reproductive Freedom

There are few public health programs operating in the world today that may be said to use genetic information
to restrict reproductive freedom.

Singapore has implemented a policy of using economic incentives to encourage reproduction by educated
women and to encourage sterilization among uneducated, poor women, but it does not rely on genetic
information and is not mandatory (Chan 1985).

%éﬁina's Maternal and Infant Health Care Law (1 2@ has aroused concern because it appears to require
edical counseling before marriage for people Whose families have a relative with one of a listed group of
conditions (including mental illness, epilepsy, and mental retardation) that the law presumes (with little or no
scientific basis) are hereditary. The law (the official translation of which involves nuances of language that
complicate analysis) also has been construed to require sterilization or long-term contraception as a pre-
condition of marriage if a person is determined by the doctor to be at risk for bearing an affected child.

Another section of the Chinese law appears to require that couples at risk for certain disorders must undergo
prenatal diagnosis and follow the directive of the attending physician.

(However, the law includes no E(enalm for non-compliance aﬁa (to the best of our knowledge) is not enforced.
It seems fO T a "standard of care," albeit highly directive, to which the government aspires rather than a
rule of conduct that must be obeyed. The official English translation of the law uses the word "shall" in a

anner that connotes compulsion, but some Chinese bioethicists insist that it is meant to connote "ought", e.g.

- ethical obligation, rather than a legal rule (Qiu 1998). China's human geneticists, recognizing the
importance of even symbolic language that seems to embrace eugenics, have requested that the central
government change the law to comply with international concern, and to acknowledge the centrality of
voluntary choice in genetic testing and counseling (Yang 1998). Taiwan has had a similar law (Sung 1998).

on its books for several years, which has neither been enforced nor drawn international criticism.

Many governments support programs in the interests of improving the odds that children will be healthy. Some
are mandatory. In our view, none involve the misuse of genetic information. Examples include: 1) programs to
encourage or discourage the number of births among the entire population, 2) laws that try to protect the fetus
from environmental harm (e.g. warnings on cigarette packages about the risk of smoking during pregnancy), 3)
laws that implement newborn genetic screening programs, 4) laws or regulations that fund genetic services,
including genetic counseling, genetic testing, prenatal diagnosis, and the provision of special diets for newborns
with certain inborn errors of metabolism (Cunningham 1998), and 5) laws forbidding first cousin marriages
and other consanguineous unions.

Conclusion

Efforts to implement programs that restrict reproductive freedom based on genetic information are scientifically
and ethically unacceptable and should be challenged. While it is sometimes possible to ascertain the risk of

bearing a child with a genetic disorder, for the majorj it ossible to make predictions
about a future child's health or other capacitie@lls guided efforts to do so devalue humanity»
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The ASHG Ad Hoc Committee on Eugenics prepared a manuscript upon which this statement is based. The
committee members were Philip Reilly (Chair), Thomas Gelehrter, Irving Gottesman, Bartha Knoppers,
Patrick MacLeod, Mary Kay Pelias, and Dorothy Wertz. . The Board of Directors wishes to express its thanks

the members of the Ad Hoc Committee on Eugenics for their extensive efforts. The ASHG Board of
Directors revised the manuscript and prepared the final draft of this statement in October 1998.
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Genetic Testing: Issues to
= Consider

Since genetic testing became available, a number of
concerns have been raised about how genetic infor-
mation could be used and what it may be used for
beyond personal and private decisions. Consider
some of these issues:

® Should we test unborn children or adults for genetic
conditions for which there is currently no treatment
L]
ar cure’
B What are acceptable consequences if parents learn
that their unborn child has a genetic defect?

= What are the psychological effects of a false result,
which may erroneously indicate that a healthy person
has a disease gene, or a gene defect that goes unde-
tected in a person with a genetic disorder?

" How do we ensure privacy and confidentiality of

genetic information and avoid genetic discrimination?
Who should have access to your genetic information?
How could your genetic background be used to dis-
criminate against you? How could your health or life
insurance company's access to your genetic informa-
tion affect your premiums? Could your premiums be
raised based on “genetic” risk in the same way that
premiums are raised based on other risks, such as
how old you are and the car you drive?

® What are your obligations to inform others such as
a potential spouge or employer of your knowledge
about a possible genetic disorder?

® |f genes are discovered for undesirable human behav-
iors, how would these genes be perceived in legal
courts if accused criminals use genetics as their
basis for a not guilty by reason of genetics plea?

= Would society implement mechanisms to prevent or
dissuade individuals with genefic defects from having
children?

As you can see, genetic testing is certainly not with-
out its controversies and limitations, and there are few
easy answers to these issues. Visit the “Your Genes,
Your Choices” website listed at the end of this chapter
for a thought-provoking series of ethical dilemmas
created by genetic testing and genetic technology.
What would you do if you had to face the scenarios
presented at this site?

&
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Genetic Screening Issues

‘Why Screen For Genes?
‘When is a Test Accurate Enough?
-Mandatory or Voluntary Screening?
B o e ‘Who Should Be Tested?
-Employer & Insurance Company Testing?
-Protection From Genotype Discrimination?
Nt Testing for Genetic Diseases With No Cures??
_J» ‘How Ensure Privacy & Confidentiality?

-Obligations to Inform Others (Spouse/Sibling)
e g of Genetic Disorder Knowledge?

and Future Consequences
‘How Ensure Privacy & Confidentiality?
-Genetic Databases??

Plants of Tomorrow
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Genetics and Society

Developing Guidelines for Genetic Screening

In the early 1270s, the United States launched a national screening
program for carriers of the sickle-cell trait based on a simple test of
hemoglobin mobility; normal and “sickling” hemoglobins move at
different rates in a gel. People who participated in the screening
program could use the test results to make informed reproductive
decisions. A healthy man, for example, who learned he was a car-
rier, would not have to waorry about having affected children if his
mate were a noncarrier. If, however, they were both carriers, they
could choose either not to conceive or to conceive in spite of the
25% risk of bearing an afflicted child. In the 1980s, the possibility of
direct prenatal diagnosis of the fetal genotype, as described in the
Fast Forward box “The Direct Analysis of Human Genotype” on
p- 28, provided additional options. Depending on their beliefs, a
couple could decide to continue a pregnancy only if the fetus were
not a homozygote for the S allele, or knowing that their child would
have sickle-cell syndrome, they could learn how to deal with the
symptoms of the condition.

The ariginal sickle-cell screening program, based on detection
of the abnormal hemoglobin protein, was unfortunately not an un-
qualified success, largely because of insufficient educational follow-
through. Many who learned they were carriers mistakenly thought
they had the disease, and because employers and insurance com-
panies obtained access to the information without receiving suffi-
cient instruction as to its meaning, some AS heterozygotes were
denied jobs or health insurance for no acceptable reason. Problems
of public relations and education thus made a reliable screening test
into a source of dissent and alienation.

Today, with the ability to look directly at the genotype of indi-
viduals born or unborn, it is becoming feasible to screen families at
risk not only for sickle-cell anemia but for a growing number of other
genetic disorders as well. The need to establish guidelines for ge-
netic screening thus becomes more and more pressing. Several re-

p exity of the issue.

ene op ere are two basic
reasons. The first is to obtain information that will benefit

individuals. For example, if you learn at an early age that you
have a genetic predisposition to heart disease, you can
change your lifestyle to include more exercise and a low-fat
diet, thereby improving your chances of staying healthy. Or,
you can use the results from genetic screening to make
informed reproductive decisions that reduce the probability
of having children affected by a genetic disease. In Brooklyn,
New York, for example, among a community of Hasidic Jews
of Eastern European descent, there used to be a high
incidence of a fatal neurodegenerative syndrome known as
Tay-Sachs disease. In this traditional, Old World community,
marriages are arranged by rabbis or matchmakers who, by
encouraging testing for the abnormal allele, helped eradicate
the disease. With confidential access to test results, a rabbi
could counsel against marriages between two carriers. The
second reason for genetic screening, which often conflicts
with the first, is to benefit groups within society. Insurance
companies and employers, for example, would like to be able
to find out who is at risk for various genetic conditions.

24 When is a test accurate and comprehensive enough to be used
as th [s for screening?fhe accuracy of standard genetic
tests for cystic fibrosis is more than 90%. Because it is not
100%, a few people who test negative may actually be
carriers. In contrast, the tests for Huntington disease and the
sickle-cell trait pick up close to 100% of those who carry the
abnormal allele. In addition to the problem of false negatives,
all genetic tests occasionally produce a false positive. What all
this means is that some people might decide not to have
children on the basis of inaccurate information. While the
accuracy of the tests continues to improve, the question
remains: Do the benefits outweigh both the costs and the
risks of inaccuracies?

3.J Once an accurate test becomes available at reasonable cost,
should screening be required or optional?fihis is partly a societal
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decision because the public treasury bears a large part of the
cost of caring for the sufferers of genetic diseases. But itis also
a personal decision. For most inherited diseases there is as yet
no cure. Since the psychological burden of anticipating a fatal
disease for which there is no treatment can be devastating,
some people might decide not to be tested. Other reasons
people may not want to be tested include religious beliefs
and concerns about confidentiality. On the other hand, timely
information about the presence of an abnormal gene that
causes a condition for which there is a therapy can save lives;
an example is the genetic test for hemochromatosis, an
inherited disorder affecting 1 of every 200 people in the
United States. The disease deposits iron in the heart, liver, and
other organs of the body, and by the fifth or sixth decade of
life, those organs break down. The simple, ancient practice of
bloodletting, if begun early in life, prevents the complications
of hemochromatosis. Timely information may also affect
childbearing decisions and thereby reduce the incidence of a
@ disease in the population. -

wh’ 4.t!f a screening pgram is established, who should be re:ted?! he
answer depends on what the test is trying to accomplish as
well as on the fact that genetic screening is expensive, a
consideration that must be weighed against the usefulness of
the data it provides. For the 1 in 200 people inheriting the
hemochromatosis mutation, widespread testing could reduce
health-care costs of affected individuals later in life. By
contrast, to reduce the risk of a child being born with a rare
inherited disease, a program might try to target groups with
the highest incidence. In the United States, only one tenth as
many African-Americans as Caucasians are affected by cystic
fibrosis, and Asians almost never have the disease. Should all
racial groups be tested or only Caucasians? Because of the
expense, this kind of analysis has not yet been applied to
large populations; instead, such direct testing has been
reserved for couples or individuals whose family history puts
them at risk for a severely debilitating disease.
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5.{Should private employers and insurance nies b
test their clients and employeesySome employers advocate

genetic screening to reduce the incidence of occupational
disease, arguing that they can use data from genetic tests to
make sure employees are not assigned to environments that
might cause them harm. People with sickle-cell syndrome, for
example, may be at increased risk for a life-threatening
episode of severe sickling if exposed to carbon monoxide or
trace amounts of cyanide. Critics of this position say that
screening violates workers’ rights, including the right to
privacy, and increases racial and ethnic discrimination in the
workplace. Many critics also oppose informing insurance
companies of the results of genetic screening, as these
companies may deny coverage to people with inherited
medical problems or just the possibility of developing such
problems. According to one medical ethicist, discrimination of
this sort will grow unless countries pass laws, similar to one
enacted in France, that ensure genetic information is
confidential, to be given out only at the discretion of the
tested individual. In 1998, the Clinton administration asked
Congress to draft legislation that would prohibit the
requirement of a genetic test as a condition of employment,
and would bar employers from obtaining or disclosing genetic
information about employees under most circumstances.

Finally, how should

test results2fn one small-community screening program,
people identified as carriers of the recessive, life-threatening
blood disorder known as B-thalassemia were ostracized and
as a result, ended up marrying one another. This only made
medical matters worse as it greatly increased the chances that
their children would be born with two copies of the defective
allele and thus the disease. By contrast, in Ferrara, Italy, where
there used to be 30 new cases of B-thalassemia every year,
extensive screening was so successfully combined with
intensive education that the 1980s passed with no more than
a few new cases of the disease,

Given all of these considerations, what kind of guidelines would
you like to see established to ensure that genetic screening reaches
the right people at the right time and that information gained from
such screening is used for the right purposes?



Entire Genetic Code
of a Bacteria

DNA Fingerprinting

s

Cloning: Ethical Issues
and Future Consequences

Plants of Tomorrow

Laws That Affect DNA Testing

-Constitution-Article I Section 8.8-Promote
the General Welfare

-Constitution-Article I Section 8.18-To Make
Laws Necessary to Execute Foregoing Powers

-Amendment IV-Searches & Seizures
-Amendments V/IV-Life, Liberty Due Process
-Amendment X-Powers Reserved to States
‘Federal Criminal Statutes
-State Constitutions
-State Tort & Criminal Statutes
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I. Federal Policy History

No federal legislation has been passed relating to genetic discrimination in_individual
insurance coverage or to genetic discrimination in the workplace fSeveral bills were
mtroduced during the last decade. ese bills attempted to amend existing civil
rights and labor laws, while others stood alone. The primary public concerns are that (1)
insurers will use genetic information to deny, limit, or cancel insurance policies or (2)
employers will use genetic information against existing workers or to screen potential
employees. Because DNA samples can be held indefinitely, there is the added threat
that samples will be used for purposes other than those for which they were gathered.

Executive Order Protecting Federal Employees _

On February 8, 2000, U.S. Presid n signed an executive order prohibiting every
federal department and agency from using genetic information in any hiring or
promotion action. This executive order, endorsed by the American Medical Association,
the American College of Medical Genetics, the National Society of Genetic Counselors,
and the Genetic Alliance

e Prohibits federal employers fromyrequiring or requesting genetic t a
condition of being hired or receiving benefits. Employers cannot request or
require employees to undergo genetic tests in order to evaluate an employee's
ability to perform his or her job.

-

e Prohibits federal employers from using protected genetic information to cl
emplo In a manner that deprives them of advancement opportunities.
Employers cannot deny employees promotions or overseas posts because of a
genetic predisposition for certain illnesses.

fy

e Provides strong privacyiprotections: to any genetic information used for medical

&
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treatment and research. Under the EO, obtaini

bout emplo ] 0 i hibited, except when it is necessary
to provide medical treatment to employees, ensure workplace health and safety, or
provide occupational and health researchers access to data. In every case where
genetic information about employees is obtained, it will be subject to all Federal
and state privacy protections.

Bills Introduced to Congress

The following bills have been read and referred to Congressional committees.

H.R. 3636 - Genetic Privacy and Nondiscrimination Act of 2003. Introduced to the
House of Representatives, November 21, 2003.
S. 1053 - Genetic Information Nondiscrimination Act of 2003 - Introduced to the
Senate, May 13, 2003.
H.R. 1910 - To prohibit discrimination on the basis of genetic information with
respect to health insurance. Introduced to the House of Representatives, May 1,
2003.
S. 16 - Equal Rights and Equal Dignity for Americans Act of 2003 - To protect
the civil rights of all Americans, and for other purposes. Introduced to the Senate,
January 7, 2003.
Previous Bills (No longer candidates for law)
o S.1995 - Genetic Information Nondiscrimination Act of 2002.
o S.318 - Genetic Nondiscrimination in Health Insurance and Employment
Act 2001.
o S. 382 - Genetic Information Nondiscrimination in Health Insurance Act of
2001
o H.R. 602 - Genetic Nondiscrimination in Health Insurance and Employment
Act 2001.

For more information on federal policy regarding genetic discrimination, see
Policy and Legislation: Discrimination from the National Human Genome
Research Institute.

Congressional Hearings

Testimony of Bobby P. Jindal - Senate Committee on Health, Education, Labor
and Pensions Hearing, February 13, 2002.

Report: Protecting Against Genetic Discrimination: The Limits of Existing Law -
Hearing before the Senate Committee on Health, Education, Labor and Pension,
February 13, 2002.

Genetic Non-Discrimination - Hearing Before the Senate Committee on Health,
Education, Labor and Pension, July 25, 2001 - Hearing report from the Office of
Legislative Policy and Analysis.

Potential for Discrimination in Health Insurance Based on Predictive Genetic

Tests, July 11, 2001 - Hearing before the US House of Representatives Committee
on Energy and Commerce.




Il. State Policy History

States have a patchwork of genetic-information nondiscrimination laws, none of them
comprehensive. Existing state laws differ in coverage, protections afforded, and
enforcement schemes. Some of the first state laws enacted to address this issue
prohibited discrimination against individuals with specific genetic traits or disorders.
Other state laws regulate both the use of genetic testing in employment decisions and the
disclosure of genetic test results. These state laws generally prohibit employers from
requiring workers and applicants to undergo genetic testing as a condition of
employment. Some states permit genetic testing when it is requested by the worker or
applicant for the purpose of investigating a compensation claim or determining the
worker's susceptibility to potentially toxic chemicals in the workplace. These statutes
often require the worker to provide informed written consent for such testing, contain
specific restrictions governing disclosure, and prevent the employer from taking adverse
action against the employee.

[See charts of state genetics laws and information on genetics legislative activity on the

National Conference of State Legislatures Web site. See the NIH NHGRI Policy and
Legislation Database of all genetics insurance discrimination legislation. |

State Genetics Reports

e North Carolina: North Carolina State Plan for Genomics and Public Health (PDF)
- January 2004.

e [llinois: The Challenges of Human Cloning for Public Policy in Illinois (PDF) -
February 2001.

e Oregon: Genetic Privacy and Research in Oregon

e Kentucky: Genetic Testing in Health, Life. and Disability Insurance in Kentucky
(PDF) - January 2000.

e Michigan: Report of the Michigan Commission on Genetic Privacy and Progress
(PDF) - February 1999.

e New York: Genetics Testing and Screening in the Age of Genomics Medicine -
November 2000.

e Washington: Genetic Privacy. Discrimination. and Research in Washington State
(PDF) - October 2002.
o Washington State Genetics Education Plan (PDF) - 1997.
e Wisconsin: Genetic Services Plan for Wisconsin - 2001.

III. Existing Federal Anti-Discrimination Laws and How They Apply
to Genetics

Although no specific federal genetic nondiscrimination legislation has been enacte
some believe that parts of existing nondiscrimination laws could be interpreted to
include genetic discrimination/~Here 1S a brie 1 € [aws and NOw they

apply to genetics.

Americans with Disabilities Act of 1990 (ADA)
e most [ikely current source of protection against genetic discrimination in the
€ 7)
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workplace is provided by laws prohibiting discrimination based on disability. Title I of
the Americans with Disabilities Act (ADA), enforced by the Equal Employment
Opportunity Commission (EEOC), and similar disability-based antidiscrimination laws
such as the Rehabilitation Act of 1973 do not explicitly address genetic information, but

they provide some protections against disability-related genetic discriminatio
workplace.

e Prohibits discrimination against a person who is regarded as having a disability.
e Protects individuals with svmptomatic genetic disabilities the same as individuals
with other disabilities.

e Does not protect against discrimination based on unexpressed genetic conditions.

e Does not protect potential workers from requirements or requests to provide
genetic information to their employers after a conditional offer of employment has
been extended but before they begin work. (Note: this is a heightened concern
because genetic samples can be stored.)

e Does not protect workers from requirements to provide medical information that is
job related and consistent with business necessity.

In March 1995, the EEOC issued an interpretation of the ADA. The guidance, however,
is limited in scope and legal effect. It is policy guidance that does not have the same

legal binding effect on a court as a statute or regulation and has not been tested in court.
According to the interpretation,

o Entities that discriminate on the basis of genetic predisposition are regarding.the
Mmm_mpmnnents and such individuals are covered by the ADA.
e Unaffected Jof recessive and X-Tinked disorders, iaiviaquals with late-

onset genetic disorders who may be identified through genetic testing or family
history as being at high risk of developing the disease are not covered by thesADA:

See the ADA Home Page for more information.

Health Insurance Portability and Accountability Act of 1996 (HIPAA)
The Health Insurance Portability and Accountability Act (HIPAA) applies to employer-

based and commercially issued group health insurance only. HIPAA is the only federal
law that directly addresses the issue of genetic discrimination. There is no similar law

/n JW/""applymg to private individuals seeking health insurance in the individual market.

PLA D

for charging an-individual more for coverage.

e Limits exclusions for preexisting conditions in group health plans to onths
and prohibits such exclusions if the individual has been covered previously for that
condition for 12 months or more.

e States explicitly that genetic information in the absence of a current diagnosis of

illness shall not be considered a isti ition.

e DGESHT prohibit employers from refusing to offer health coverage as part of their
benefits packages.

For more information see HIPAA information from US Department of Health and
Human Services (HHS) or the HIPAAdvisory Web site.

@




HIPAA Nati ds to Protect Patients' Personal Medical Records, Dec.
2002 w

T'E-i;egulatlon protect medical records and other personal health information
maintained by health care providers, hospitals, health plans and health insurers, and
health care clearinghouses. The regulation was mandated when Congress failed to pass
comprehensive privacy legislation (as required by HIPAA) by 1999. The new standards:
limit the nonconsensual use and release of private health information; give patients new
rights to access their medical records and to know who else has accessed them; restrict
most disclosure of health information to the minimum needed for the intended purpose;
establish new criminal and civil sanctions for improper use or disclosure; and establish
new requirements for access to records by researchers and others. They are not specific

to genetics, rather they are sweeping regulations governing all personal health
information.

For more on the standards, see:

e Administration Simplification Under HIPAA: National Standards for Transactions,
Security. and Privacy - A fact sheet from US Department of Health and Human
Services (HHS) (March 2003).

e HHS Issues Privacy Rules for Use of Health Records - Freedom of Information
Center article explains the latest rules for HIPAA, August, 2002.

e HHS Announces Final Regulation Establishing First-ever National Standards to
Protect Patients' Personal Medical Records - HHS Press Release, (December
2000).

e Summary of the Final Regulation - HHS Fact Sheet (December 2000).

Title VII of the Civil Rights Act of 1964
An argument could be made that genetic discrimination based on racially or ethnically

linked genetic disorders constitutes unlawful race or ethnicity discrimination.

e Protection is available only where an employer engages in discrimination based on
a genetic trait that is substantially related to a particular race or ethnic group.

e A strong relationship between race or national origin has been established for only
a few diseases.

IV. Recommendations for Future Legislation

Workplace Discrimination

Based on previous recommendations from the National Action Plan on Breast Cancer
(NAPBC) and the NIH-DOE Working Group on the Ethical, Legal, and Social
Implications (ELSI) of human genome research, in a 1998 report the Clinton
Administration announced recommendations for future legislation to ensure that
discoveries made possible by the Human Genome Project are used to improve health
and not to discriminate against workers or their families. These recommendations are

e Employers should not require or request that employees or potential employees
take a genetic test or provide genetic information as a condition of employment or
benefits.

e Employers should not use genetic information to discriminate against, limit,



segregate, or classify employees in a way that would deprive them of employment
opportunities.

e Employers should not obtain or disclose genetic information about employees or
potential employees under most circumstances.

Genetic testing and the use of genetic information by employers should be permitted in
the following situations to ensure workplace safety and health and to preserve research
opportunities. However, in all cases where genetic information about employees is
obtained, the information should be maintained in medical files that are kept separate
from personnel files, treated as confidential medical records, and protected by applicable
state and federal laws.

e An employer should be permitted to monitor employees for the effects of a
particular substance found in the workplace to which continued exposure could
cause genetic damage under certain circumstances. Informed consent and
assurance of confidentiality should be required. In addition, employers may use
the results only to identify and control adverse conditions in the workplace and to
take action necessary to prevent significant risk of substantial harm to the
employee or others.

e The statutory authority of a federal agency or contractor to promulgate regulations,
enforce workplace safety and health laws, or conduct occupational or other health
research should not be limited.

e An employer should be able to disclose genetic information for research and other
purposes with the written, informed consent of the individual.

These recommendations should apply to public and private-sector employers, unions,
and labor-management groups that conduct joint apprenticeship and other training
programs. Employment agencies and licensing agencies that issue licenses, certificates,
and other credentials required to engage in various professions and occupations also
should be covered.

Individuals who believe they have been subjected to workplace discrimination based on
genetic information should be able to file a charge with the Equal Employment
Opportunity Commission, Department of Labor, or other appropriate federal agency for
investigation and resolution. The designated agency should be authorized to bring
lawsuits in the federal courts to resolve issues that would not settle amicably. The courts
should have the authority to halt the violations and order relief, such as hiring,
promotion, back pay, and compensatory and punitive damages to the individual.
Alternatively, an individual should be able to elect to bring a private lawsuit in federal
or state court to obtain the same type of relief plus reasonable costs and attorney's fees.
To enforce these protections, the designated enforcement agency must be given
sufficient additional resources to investigate and prosecute allegations of discrimination.

Insurance Discrimination

In 1995, the NIH-DOE Joint Working Group on Ethical, Legal, and Social Implications
of Human Genome Research (ELSI Working Group) and the National Action Plan on
Breast Cancer (NAPBC) developed and published the following recommendations for
state and federal policy makers to protect against genetic discrimination (Science, vol.

270, Oct. 20, 1995):



Definitions

e "Genetic information" is information about genes, gene products, or inherited
characteristics that may derive from the individual or a family member.

e "Insurance provider" means an insurance company, employer, or any other entity
providing a plan of health insurance or health benefits, including group and
individual health plans whether fully insured or self-funded.

Recommendations

e Insurance providers should be prohibited from using genetic information or an
individual's request for genetic services to deny or limit any coverage or establish
eligibility, continuation, enrollment, or contribution requirements.

e Insurance providers should be prohibited from establishing differential rates or
premium payments based on genetic information or an individual's request for
genetic services.

e Insurance providers should be prohibited from requesting or requiring collection
or disclosure of genetic information. Insurance providers and other holders of
genetic information should be prohibited from releasing genetic information
without the individual's prior written authorization. Written authorization should
be required for each disclosure and include to whom the disclosure would be
made.

A final report of the ELSI Working Group was released in 1996.

Sample Genetic Privacy Act and Commentary

A draft bill (Genetic Privacy Act) was written in 1995 by George Annas of the Boston
University School of Public Health to assist legislators. This sample bill proposed that
access to information in genetic data banks should be regulated during sample
collection, storage, disclosure, and use. Several state lawmakers adapted language and
concepts from the draft bill to write proposals for legislation in their own states.

V. Why Legislation Is Needed Now

(1) Based on genetic information, employers may try to avoid hiring workers they
believe are likely to take sick leave, resign, or retire early for health reasons (creating
extra costs in recruiting and training new staff), file for workers' compensation, or use
healthcare benefits excessively.

(2) Some employers may seek to use genetic tests to discriminate against workers--even
those who do not and may never show signs of disease--because the employers fear the
cost consequences.

(3) The economic incentive to discriminate based on genetic information is likely to
increase as genetic research advances and the costs of genetic testing decrease.
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(4) Genetic predisposition or conditions can lead to workplace discrimination, even in
cases where workers are healthy and unlikely to develop disease or where the genetic
condition has no effect on the ability to perform work

(5) Given the substantial gaps in state and federal protections against employment
discrimination based on genetic information, comprehensive federal legislation is needed
to ensure that advances in genetic technology and research are used to address the health
needs of the nation--and not to deny individuals employment opportunities and benefits.
Federal legislation would establish minimum protections that could be supplemented by
state laws.

(6) Insurers can still use genetic information in the individual market in decisions about
coverage, enrollment, and premiums.

(7) Insurers can still require individuals to take genetic tests.

(8) Individuals are not protected from the disclosure of genetic information to insurers,
plan sponsors (employers), and medical information bureaus, without their consent.

(9) Penalties in HIPAA for discrimination and disclosure violations should be
strengthened in order to ensure individuals of the protections afforded by the legislation.

VI. Cases of Genetic Discrimination

Although no genetic-employment discrimination case has been brought before U.S.
federal or state courts, in 2001 the @ual Employment OEEortuniEz Commission (EEOC)
settled the first lawsuit alleging this type of discrimination.

EEOC filed a suit against the Burlington Northern Santa Fe (BNSF) Railroad for
secretly testing its employees for a rare genetic condition that causes carpal tunnel
syndrome as one of its many symptoms. BNSF claimed that the testing was a way of
determining whether the high incidence of repetitive-stress injuries among its employees
was work-related. Besides testing for this rare problem, company-paid doctors also were
instructed to screen for several other medical conditions such as diabetes and
alcoholism. BNSF employees examined by company doctors were not told that they
were being genetically tested. One employee who refused testing was threatened with
possible termination.

On behalf of BNSF employees, EEOC argued that the tests were unlawful under the
Americans with Disabilities Act because they were not job-related, and any condition of
employment based on such tests would be cause for illegal discrimination based on
disability. The lawsuit was settled quickly with BNSF agreeing to everything sought by
EEOC.

Besides the BNSF case, the Council for Responsible Genetics claims that hundreds of
genetic-discrimination cases have been documented and describes select cases in its
Genetic Discrimination Position Paper (PDF). In one case, genetic testing indicated that
a young boy had Fragile X Syndrome, an inherited form of mental retardation. The
insurance company for the boy's family dropped his health coverage, claiming the
syndrome was a preexisting condition. In another case, a social worker lost her job




within a week of mentioning that her mother had died of Huntington's disease and that
she had a 50% chance of developing it.

Despite claims of hundreds of genetic-discrimination incidents, an article from the
January 2003 issue of the European Journal of Human Genetics reports a real need for a
comprehensive investigation of these claims. The article warns that many studies rely on
unverified, subjective accounts from individuals who believe they have been unfairly
subjected to genetic discrimination by employers or insurance companies. Rarely are
these subjective accounts assessed objectively to determine whether actions taken by
employers and insurers were truly based on genetic factors or other legitimate concerns.

VII. More Information
Web Sites

e Policy & Ethics Current Topics: Privacy. Discrimination and Legal Issues - Links
to policy and legislative information on genetic privacy, genetic discrimination,

patenting genetic information, and DNA forensics. From the National Human
Genome Research Institute.
e Resources from the National Conference of State Legislature (NCSL)

o Genetic Technologies Project
Policy Briefs: Current Genetics Issues of the Day

(]
o Genetics Laws and Legislative Activity
o NCSL Publication Order Form

e Genetic Education Materials (GEM) Database - Searchable listing of public health
genetics policy documents and clinical genetics educational materials. From the
National Newborn Screening and Genetics Resource Center (NNSGRC).

e Disabilitylnfo.gov - Comprehensive Federal Web site of disability-related
government resources.

e Workplace Rights: Genetic Discrimination - Information from the American Civil
Liberties Union.

e How Private Is My Medical Information? - Fact sheet from the Privacy Rights
Clearinghouse, October 2002.

Organizations
e (Genetics ic Poli enter
e Council for Responsible Genetics
e National Patient Advocate Foundation
® ] ivil Liberti ni
e Health Privacy Project
e Priv ight ringhou

Position Statements

e American Academy of Actuaries: National Conference of Insurance Legislators -
Hearing on Proposed Genetic Discrimination Model Act

e American College of Medical Genetics (PDF) - Points to Consider in Preventing
Unfair Discrimination Based on Genetic Disease Risk, December 2001.

e American Society of Human Genetics (ASHG) - Endorsement of Senate Bill 318,
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the Genetic Nondiscrimination and Health Insurance and Employment Act,
December 18, 2001.

President Bush's Radio Address on Genetic Discrimination - June 23, 2001.
CRG Genetic Discrimination Position Paper (PDF) - From the Council for
Responsible Genetics, January 2001.

Biotechnology Industry Organization (BIO) - Policy Statement Regarding the
Prohibition of Discriminatory Use of Medical Information, March 1999.

Universal Declaration on the Human Genome and Human Rights - From the
United Nations Educational, Scientific, and Cultural Organization (UNESCO),
November 1997.

Articles

Medical Privacy Law Stirs Controversy - Article in the Star-Telegram Fort Worth
News posted February 23, 2003.

Analyzing Genetic Discrimination in the Workplace - Article from Human
Genome News, February 2002.

New Federal Privacy Rules Stump Researchers - The Scientist 15: 33, September
17,2001 - A new federal privacy rule in the Health Insurance Portability and
Accountability Act of 1996 (HIPAA)--requires researchers who use the nation's
tissue banks to obtain authorizations when they use patient-specific information,
such as medical histories. As of April 2003, both criminal and civil penalties for
violations can be applied.

Pink Slip in Your Genes - Scientific American, January 2001 - Evidence builds
that employers hire and fire based on genetic tests; meanwhile, protective
legislation languishes.

Does Genetic Research Threaten Our Civil Liberties? - Article from
actionbioscience.org, August 2000. Mapping the human genome may lead to new
medical breakthroughs; however, it may also lead to an individual's loss of
privacy, discrimination by class or genetic profile, and genetic enhancement of
select individuals or populations.

Books

Life, Liberty, and the Defense of Dignity: The Challenge for Bioethics by Leon
Kass. 313 pp., 2002.

Information on this page was taken from several sources, including the NIH NHGRI Legislation Office in the
Office of Policy Coordination, Department of Labor, Human Genome News, National Action Plan on Breast

Cancer,

and U.S. Department of Energy—National Institutes of Health Working Group on Ethical, Legal, and

Social Implications of Genome Research.
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S. 306, the Genetic Information
Nondiscrimination Act of 2005

February 16, 2005

Summary
S. 306, the Genetic Information Nondiscrimination Act, would establish
strong protections against discrimination based on genetic_inf i

both in health insurance and employment. S. 306 would limit the
access to and use of genetic information by health care insurers,
employers (both private and public sector), employment agencies, labor
organizations, and joint labor-management training programs. This bill

would also ensure the confidentiality of genetic information and limit
disclosure of genetic information.

Background

Scientists have recently completed the historic task of mapping the
human genome, which will give physicians better tools to diagnose,
prevent, and treat diseases. However, to fulfill the promise of this new
knowledge, Americans need to be assured that their genetic information
will not be used to discriminate against them. Surveys reveal the
public's concern that insurers and employers have access to their
genetic information and will use it in a discriminatory manner. Research
also shows that people choose not to have genetic tests and do not
participate in research involving genetic testing because of concern
about discrimination. The Senate Health, Education, Labor and Pensions
(HELP) Committee has heard compelling testimony from workers who
were genetically tested without their knowledge or consent.

The existing patchwork of state and federal laws are confusing and
inadequate to protect against genetic discrimination. Different versions
of federal genetic nondiscrimination legislation have been introduced in
Congress since the mid-1990s. After years of negotiations, a bipartisan
agreement was reached in the Senate in

2003 to resolve the differences between competing genetic
nondiscrimination legislation. While approved by the Senate, these

protections were not enacted into law during the 108th Congress.

Major Provisions

Title I: Genetic Nondiscrimination in Health
Insurance

In both the group and individual insurance markets, S. 306 would

rohibit insuran ies from usin ic.i ion -
including information about genetic services - to deny insurance
coverage or to adjust premium rates paid by the individual or the group
to which that individual belongs. The bill would prohibit insurers in both
the group and individual insurance markets from denying coverage
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outright or pricing that coverage out of the reach of consumers based
on their genetic information.

S. 306 also sets limits on requesting or requiring genetic tests. The bill
would bar a health plan from requesting or requiring an individual, or a
family member of that individual, to undergo a genetic test. The
legislation also would prohibit a health care professional from requiring
that an individual undertake a genetic test; however, health
professionals are not prohibited from requesting that their patients have
a genetic test, and a health care professional employed by or affiliated
with a health plan is not prohibited from informing an individual about
the availability of a genetic test if it is part of a bona fide wellness
program. The bill seeks to strike a balance between protecting
consumers from being compelled to take genetic tests as a requirement
of treatment or coverage, while ensuring that medical professionals are
not inhibited from giving their patients the full benefit of genetic tests.

In addition to the nondiscrimination provisions, S. 306 addresses
concerns about maintaining the privacy of genetic information. The
health care privacy regulations issued by the Department of Health and
Human Services generally allow the use and disclosure of medical
information for enrollment, premium rating, or the creation, renewal, or
replacement of an insurance plan, but S. 306 would bar use or
disclosure of genetic information for these purposes.

The ti
information for discriminatory purposes s during.the-periad prior fo a

: t. This is the time when insurance companies decide
whether to offer a person coverage and, if so, what premium to charge.
To prevent insurance companies from factoring genetic information into
these decisions, the bill would prohibit msurance companies from
urchas;n jion about an

erage. The

legislation would establish conditions for when the incidental collection
of genetic information is not a violation of this prohibition, so as not to
penalize companies who inadvertently receive genetic information.
However, the bill would ban discriminatory uses of that information,
even if the information has been acquired inadvertently.

Final regulations reflecting the provisions of this title are to be released
within one year of enactment and would take effect 18 months after
enactment. By building these protections against genetic discrimination
into existing statutes (e.g., the Employee Retirement Income Security
Act, the Public Health Service Act, the Social Security Act, and the
Internal Revenue Code), Title 1 generally uses the same enforcement
mechanisms as the underlying statutes. Provisions related to the
privacy of genetic information would be covered by the same
enforcement structure as apply to improper disclosures of individually
identifiable health information under the Health Insurance Portability
and Accountability Act of 1996,

Title II: Prohibiting Employment Discrimination
on the Basis of Genetic Information

S. 306 would-barpublic and private sector emplayers (including state,
federal and Congressmnal employers), ewmrlﬂhor

appllcants and empl It would be unlawful to refuse to hire or
d.ﬁﬂm -
with respect to compensati mmmﬂm
emﬁmﬁ%p. Employers would not be

able to limit, segregate or classify employees in a way that would
deprive them of employment opportunities or otherwise adversely affect
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their status because of genetic information. Unions also would be barred
from making membership decisions based on genetic information, and
both unions and employment agencies could not make job referrals
based on this information.

To enhance privacy protections, S. 306 would disallow these entities
from requesting, requiring, or purchasing genetic information except in
limited circumstances. Even when a covered entity acquires genetic
information under one of these exceptions, the bill would ensure that
individuals remain protected regarding maintenance, disclosure, and use
of the information. Under S. 306, individuals would be allowed to
enforce these protections in accordance with the remedies and
procedures allowed under current law.

Both titles of the bill define genetic information as information about an
individual's genetic tests, genetic tests of members of the individual's
family, and the occurrence of a disease or disorder in family members
of the individual. Genetic information does not include information
about the sex or age of the individual.

Legislative History

Legislation addressing genetic nondiscrimination was first considered in

the 103™ Congress as part of the national health care reform debate.
Genetic nondiscrimination protections, in stand-alone bills or in broader

legislation, were introduced in the 104th Congress and in subsequent
Congresses. Since 1996, the HELP Committee has examined the issue
of genetic discrimination in health insurance and employment, including
conducting five hearings on genetic discrimination as well as hearings
on the related issue of medical privacy.

In 2003, a bipartisan agreement was reached among the Senate
sponsors of competing genetic nondiscrimination legislation. The
legislation, S. 1053, was unanimously passed by the HELP Committee
and was approved by the Senate by a vote of 95 to 0. But the House
did not take up similar legislation, and protections against genetic
discrimination were not enacted into law.

In February 2005, Senator Snowe reintroduced the bipartisan bill, S.
306, with minor changes (e.g., change of dates), and the HELP
Committee unanimously approved it on February 9. The legislation is
expected to be brought to the Senate floor for a vote on February 16.

Statement of Administration Policy

At press time, the Administration had not issued a Statement of
Administration Policy (SAP) on S. 306. But in 2003, the Administration
issued a SAP in support of S. 1053, the bipartisan bill that was

approved by the Senate during the 108t Congress.
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Genetics Laws and Legislative Activity

STATE GENETICS LAWS

Source: U.S. Department of Energy Human Genome
Program, http://www.ornl.gov/hamis

GENETICS LEGISLATION DATABASE

NCSL's Genetics Leaislation Database contains information on bills considered in state legislatures in 2004 and 2005. Topics covered in
the database include newborn screening, stem cell research, privacy, discrimination, and other issues. NCSL updates the database at
least once a month.

Please contact Alissa Johnson at alissa.johnson@ncsl.org with questions or suggestions.
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e Summary
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e Summary
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statutes/laws
L §Hmm§[1
|, Welf. & Inst. 41 Federal and California 2005 Genetic Testing and
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Cal. Bus. & Prof. Code § 2260.5 Federal and California 2004 Cloning
State
e Summary statutes/laws
Cal. Health & Safety Code §§ Federal and California 2004 Genetic Testing and
124980 to 124581 State Counseling
statutes/laws
e Summary
Cal. Civ, Cod 56.17 Federal and California 2003 Privacy of Genetic
State Information
@ iummm statutes/laws
Cal. Gov't Code § 12926(h)(2) Federal and California 2003 Employment/Insurance
State Discrimination
e Summary statutes/laws
Cal. Ins. Cod 10233.1 Federal and California 2003 Employment/Insurance
State Discrimination, Genetic
° m r statutes/laws Testing and
summary Counseling
Cal. Gov't Code § 12940 Federal and California 2002 Employment/Insurance
State Discrimination, Genetic
e Summary statutes/laws Testing and
Counseling
Cal. Health & Safety Code § Federal and California 2002 Genetic Testing and
127660 State Counseling
statutes/laws
e Summary
Cal, Civ. Code § 56.265 Federal and California 2000 Privacy of Genetic
State Information
e Summary statutes/laws
Cal. Fam. Code & 8909 Federal and California 2000 Nonmedical
State Applications
° m statutes/laws (Adoption)
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e Summary
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NCSL Genetics Tables
State Embryonic and Fetal Research Laws
SEE NCSL’S Genetics Leaislative Activity page for pending legislation.

State statutes on embryonic and fetal research have evolved with the development of new technologies. Currently, a great deal of
attention has centered around stem cell research. There are four primary sources for embryonic stem cells: existing stem cell lines,
aborted or miscarried embryos, unused in vitro fertilized embryos, and cloned embryos. Current federal policy limits federally funded
research to research conducted on embryonic stem cell lines created before August 2001. Federal funding of research involving cloning
for the purpose of reproduction or research is prohibited. However, there is no federal law banning human cloning altogether. The Food
and Drug Administration has claimed authority over the regulation of human cloning technology as an investigational new drug (IND)
and stated that at this time, they would not approve any projects involving human cloning for safety reasons; but Congress has not
passed legislation confirming the FDA's authority to prohibit cloning.

State laws may restrict the use of embryonic stem cells from some or all sources or specifically permit certain activities. State laws on
the issue vary widely. Approaches to stem cell research policy range from laws in California, Connecticut, Massachusetts and New
Jersey, which encourage embryonic stem cell research, including on cloned embryos, to South Dakota's law, which strictly forbids
research on embryos regardless of the source. States that specifically permit embryonic stem cell research have established guidelines
for scientists such as consent requirements and approval and review processes for projects.

Many states restrict research on aborted fetuses or embryos, but research is often permitted with consent of the patient. Almost half of
the states also restrict the sale of fetuses or embryos. Louisiana is the only state that specifically prohibits research on in vitro fertilized
(IVF) embryos. Illinois and Michigan also prohibit research on live embryos. Finally, Arkansas, Indiana, Iowa, Michigan, North Dakota
and South Dakota prohibit research on cloned embryos. Virginia's law also may ban research on cloned embryos, but the statute may
leave room for interpretation because human being is not defined. Therefore, there may be disagreement about whether human being
includes blastocysts, embryos or fetuses. California, Connecticut, Massachusetts, New Jersey and Rhode Island also have human
cloning laws. These laws prohibit cloning only for the purpose of initiating a pregnancy, or reproductive cloning, but allow cloning for
research.

Several states limit the use of state funds for cloning or stem cell research. Missouri forbids the use of state funds for reproductive
cloning but not for cloning for the purpose of stem cell research, and Arizona prohibits the use of public monies for reproductive or
therapeutic cloning. Nebraska limits the use of state funds for embryonic stem cell research. Restrictions only apply to state healthcare
cash funds provided by tobacco settlement dollars. State funding available under Illinois Executive Order 6 (2005) may not be used for
reproductive cloning or for research on fetuses from induced abortions.

Several states have authorized funding for stem cell research in 2004 and 2005. In early 2004 New Jersey became the first state to
appropriate funds specifically for adult and embryonic stem cell research. State funding for adult stem cell research was already
occurring in at least one state, Ohio. Over the last two years $8.5 million and $14.5 million in general revenues have been allocated to
the New Jersey Stem Cell Institute, according to New Jersey's Commission on Science and Technology. In addition, a $230 million
ballot initiative for stem cell research grants and $150 million in capital funds to build the Stem Cell Institute of New Jersey have been
proposed. In November 2004 voters in California quickly followed the path of New Jersey with the passage of Proposition 71 to fund
adult and embryonic stem cell research. The measure authorized the issuance of bonds in the amount of $3 billion beginning in 2005
not to exceed sale of over $350 million per year. If less than the amount is issued, the remainder may be carried over to the next
year. In 2005 the Connecticut legislature passed Senate Bill 934, which created a fund to provide ten million dollars in grants a year
over ten years to do the same. Finally, Illinois Governor Blagojevich signed an executive order to create the Illinois

Regenerative Medicine Institute and provide for grants to medical research facilities for adult and embryonic stem cell research.
Meanwhile, grant programs for stem cell research have yet to get underway in California and New Jersey with some obstacles related
to funding or oversight issues. New Jersey is expected to award its first grants in December 2005.

This year the Virginia legislature also created a fund to support adult stem cell research only. Money was not appropriated at the time
the fund was established. And legislators in Massachusetts enacted Senate Bill 2039, which became law after the legislature overrode
the governor's veto. The measure creates a biomedical research advisory council, which will examine the appropriateness of public
funding for research on stem cells from umbilical cord blood and assess the feasibility of establishing an institute for regenerative
medicine at the University of Massachusetts Medical School. Indiana legislators created an adult stem cell research center at Indiana
University. Funding was not appropriated at the time the center was established. Currently, efforts are underway to gather signatures
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State Human Cloning Laws
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Fourteen states have laws pertaining to human cloning. The issue was first addressed by California legislature, which banned
reproductive cloning, or cloning to initiate a pregnancy, in 1997. Since then, nine other states, including Arkansas, Connecticut,
Indiana, Iowa, Massachusetts, Michigan, Rhode Island, New Jersey, North Dakota, South Dakota, and Virginia have enacted measures
to prohibit reproductive cloning. Arizona and Missouri have measures that address the use of public funds for cloning. Louisiana also
enacted legislation that prohibited reproductive cloning, but the law expired in July 2003.

Arkansas, Indiana, Iowa, Michigan, North Dakota and South Dakota laws extend their prohibitions to therapeutic cloning, or cloning for
research purposes. Virginia's law also may ban human cloning for any purpose, but it may be open to varying interpretations because
the law does not define the term "human being," which is used in the definition of human cloning. Rhode Island law does not prohibit
cloning for research, and California and New Jersey human cloning laws specifically permit cloning for the purpose of research.

For a discussion of issues related to cloning in further detail, please see NCSL's magazine article on human cloning "Attack of the
Clones" published in the April 2003 issue of State Legislatures. NOTE: This article does not reflect subsequent changes to state human
cloning laws. Please see the table below for current state laws.

State tatute Citation ummary Prohibits rohibits Expiration
Reproductive herapeutic
loning loning
California usiness And [Prohibits reproductive cloning; lyes o
Professions §16004-5|permits cloning for research;
ealth & Safety rovides for the revocation of

icenses issued to businesses for
524189, §12115-7 iolations relating to human
loning; prohibits the purchase or
ale of ovum, zygote, embryo, or
etus for the purpose of cloning
uman beings; establishes civil
enalties
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for proposed ballot initiatives on stem cell research in a few states,
committees to study the state's role in stem cell research, including Arizona, North Carolina and Virginia.

For detailed information on funding for stem cell research in California, New Jersey, and Ohio,

(NOTE: NCSL does not necessarily endorse any views expressed on Web sites below)

California: http://www.smartvoter.ora/2004/11/02/ca/state/proo/71/

New Jersey: http://www.state.ni.us/treasurv/omb/publications/05bib/pdf/bib.odf

(Information about the New Jersey Stem Cell Institute is on page 21.)

Ohio: http://ora.ra.cwru.edu/stemcellcenter/

To view stem cell research legislation introduced in the states in 2005, please visit NCSL's database.

including Florida and Missouri. Several states also have established

please visit the following URL's:
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State Laws and Legislation:
Use, Storage and Disposal of Frozen Embryos

Updated March 2005

[State

|Ftatutes

California

alifornia Penal Code _§367g (2003) prohibits the use sperm, ova, or embryos in assisted reproduction
echnology in a manner other than stated on the written consent form of the provider of the sperm, ova or
mbryos. The statute also requires signed written consent to implant embryos or gametes. The use of sperm
onated to a licensed tissue bank is excluded. California Health and Safety Codes § 125315 (2003) requires
health care providers to give infertility patients the necessary information to make an informed and voluntary
hoice regarding the disposition of any human embryos remaining following the fertility treatment. Latientsmist
offer: iops, including storing any unused embryos, donating them to another individual,
iscarding the embryos, or donating the remaining embryos for research.

amends §125315: requires the State Department of Health Services to establish and
maintain a registry of embryos that would groyide researchers with access to embryos for research purposes.

he law specifies requirements for obtaining informed consent from an individual considering donating embryos
or research. The law also requires a physician, surgeon or other health care provider to provide a form that sets
orth advance directives regarding the disposition of embryos.
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125300. The policy of the State of California shall be as follows:

(a) That research involving the derivation and use of human embryonic stem cells, human
embryonic germ cells, and human adult stem cells from any source, including somatic cell nuclear
transplantation, shall be permitted and that full consideration of the ethical and medical
implications of this research be given.

(b) That research involving the derivation and use of human embryonic stem cells, human
embryonic germ cells, and human adult stem cells, including somatic cell nuclear transplantation,
shall be reviewed by an approved institutional review board.

125305. (a) The department shall establish and maintain an anonymous registry of embryos that
are available for research. The purpose of this registry is to provide researchers with access to
embryos that are available for research purposes.

(b) The department may contract with the University of California, private organizations, or
public entities to establish and administer the registry.

(c) This section shall be implemented only to the extent that funds for the purpose of
establishing and administering the registry are received by the department from private or other
nonstate sources.

125315. (a) A physician and surgeon or other health care provider delivering fertility treatment
shall provide his or her patient with timely, relevant, and appropriate information to allow the
individual to make an informed and voluntary choice regarding the disposition of any human
embryos remaining following the fertility treatment. The failure to provide to a patient this
information constitutes unprofessional conduct within the meaning of Chapter 5 (commencing with
Section 2000) of Division 2 of the Business and Professions Code.

(b) Any indjvi i ion i j ant to subdivision (a) shall be presented
with the option of storing any unused embryos, donating them to another individual, discarding the
embryos, or donating the remaining embryos for research. When providing fertility treatment, a

N) physician and surgeon or other health care provider shall provide a form to the male and female

partner, or the individual without a partner, as applicable, that sets forth advanced written
directives regarding the disposition of embryos. This form shall indicate the time limit on storage of
the embryos at the clinic or storage facility and shall provide, at a minimum, the following choices
for disposition of the embryos based on the following circumstances:

(1) In the event of the death of either the male or female partner, the embryos shall be
disposed of by one of the following actions:
Y (A) Made available to the living partner.
(B) Donation for research purposes.
(C) Thawed with no further action taken.
(D) Donation to another couple or individual.
(E) Other disposition that is clearly stated.
(2) In the event of the death of both partners or the death of a patient without a partner, the

®
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embryos shall be disposed of by one of the following actions:

(A) Donation for research purposes.

(B) Thawed with no further action taken.

(C) Donation to another couple or individual.

(D) Other disposition that is clearly stated.

(3) In the event of separation or divorce of the partners, the embryos shall be disposed of by
one of the following actions:

(A) Made available to the female partner.

(B) Made available to the male partner.

(C) Donation for research purposes.

(D) Thawed with no further action taken.

(E) Donation to another couple or individual.

(F) Other disposition that is clearly stated.

(4) In the event of the partners’' decision or a patient's decision who is without a partner, to
abandon the embryos by request orfa failure to pay storage fees, the embryos shall be disposed of
by one of the following actions:

(A) Donation for research purposes.

(B) Thawed with no further action taken.

(C) Donation to another couple or individuat.

(D) ‘Other disposition that is clearly stated.

(c) A physician and surgeon or other health care provider delivering fertility treatment shall
obtain written consent from any individual who elects to donate embryos remaining after fertility
treatments for research. For any individual considering donating the embryos for research, to
obtain informed consent, the health care provider shall convey all of the following to the
individual:

(1) A statement that the early human embryos will be used to derive human pluripotent stem
cells for research and that the cells may be used, at some future time, for human transplantation
research.

(2) A statement that all identifiers associated with the embryos will be removed prior to the
derivation of human pluripotent stem cells.

(3) A statement that donors will not receive any information about subsequent testing on the
embryo or the derived human pluripotent cells.

(4) A statement that derived cells or cell lines, with all identifiers removed, may be kept for
many years.

(5) Disclosure of the possibility that the donated material may have commercial potential, and a
statement that the donor will not receive financial or any other benefits from any future
commercial development.

(6) A statement that the human pluripotent stem cell research is not intended to provide direct
medical benefit to the donor.

(7) A statement that early human embryos donated will not be transferred to a woman's uterus,
will not survive the human pluripotent stem cell derivation process, and will be handled
respectfully, as is appropriate for all human tissue used in research.

125320. (a) A person may not knowingly, for valuable consideration, purchase_or_sell embryonic
or cadaveric fetal tissue for research purposes pursuant to this chapter.

(b) For purposes of this section, “valuable consideration” does not include reasonable payment
for the removal, processing, disposal, preservation, quality control, storage, transplantation, or
implantation of a part.

(c) Embryonic or cadaveric fetal tissue may be donated for research purposes pursuant to this
chapter.

Important caution; AroundTheCapitol.com mirrors the information on California laws available on the state’s public
computer server, Laws change frequently, and thus what you see on the computer screen should not be relied upon as
legal advice. To be certain, check in with a lawyer. AroundTheCapitol.com is not liable for any misinformation that users
obtain from using this site,
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"Wrongful-Birth'" Lawsuits Abolished in Georgia and In Michigan

By Liz Townsend

Courts in Michigan and Georgia have rejected attempts by parents of disabled children to sue doctors who, the parents claimed, failed to discover their babies' birth defects in time for
an abortion.

The Michigan Court of Appeals and the Georgia Supreme Court ruled that these "wrongful-birth" lawsuits are invalid under state law. The Michigan appeals court warned that such

suits ":%ould quickly slide into applied eugenics and the elimination of supposedly unfit lives," while Georgia's high court held that state law "does not recognize a cause of action for
wrongful birth."

‘Wrongful-birth lawsuits remain legal in 27 states. Doctors such as James Delahunty of New Jersey, founder of the Association of Pro-Life Obstetricians and Gynecologists, have lost
suits that claimed they refused or neglected to offer amniocentesis or other diagnostic tests that could have identified babies' disabilities to pregnant women.

Last March Delahunty was ordered to pay $1.85 million to the parents of Michael Imber-gamo, a four-year-old little boy with Down syndrome. Michael's parents testified that they
would have aborted him if they had discovered his condition before birth, the Washington Times reported.

"Some women want to kill their children because they are handicapped," said Delahunty, according to the Times . "If genetic tests give them wrong results, they blame the doctor. I was
blamed."

Delahunty's lawyer said that wrongful-birth lawsuits are a product of technology that can more easily identify disabilities in unborn children. "Patients who had disabled children in the
past didn't think of suing the doctor," Tom Chamsky told the Times . "But as technology has grown, some women think that their child's disability is someone else's fault."

Both the Georgia and Michigan cases concerned babies whose disabilities were not identified by doctors from ultrasound tests.

The Georgia case involved the son of Andrew and Jennifer Etkind, who was born with Down syndrome in September 1995. According to the Georgia Supreme Court's July 8
decision, Dr. Ramon Suarez told Jennifer Etkind (who is also a doctor) that her baby "was developing normally and that she was not at risk for birth defects" after two ultrasounds and
a blood test, and advised against the more invasive amniocentesis procedure. Dr. Etkind did not have an amniocentesis.

After their son was born with Down syndrome and a malformed heart, the Etkinds sued Suarez. According to the court decision, the Etkinds asserted that "but for the treatment or
advice provided by the defendant, [they] would have aborted the fetus, thereby preventing the birth." The Etkinds sought to have Suarez pay for the costs of raising their son, the
Atlanta Journal-Constitution teported.

‘he Georgia Supreme Court had previously abolished wrongful-birth lawsuits in the 1990 Atlanta Obstetrics & Gynecology Group v. Abelson decision. The Etkinds asked the court to
verturn Abelson on several grounds, including constitutional and due process concerns. However, the court, by a 6-1 majority, rejected all their arguments, ruling that "Georgia tort
1aw does not recognize a cause of action for wrongful birth."

The Etkinds' main contention was that Dr. Suarez's failure to identify the baby's Down syndrome "interfered with their choice of whether to have an abortion" and that the ban on
wrongful-birth suits also stands in the way of the abortion "right," according to the court decision.

However, the court insisted, "refusal to recognize wrongful birth, absent authorizing legislation, does not interfere with Dr. Etkind's constitutional right to an abortion."

Ina strongly worded decision, the Michigan Court of Appeals rejected the lawsuit brought by the parents of four-year-old Shelby Taylor, who sued Dr. Surender Kurapati for finding
"no visible abnormalities” in a December 4, 1993, ultrasound.

According to the June 25 appeals court decision, Shelby was born on April 19, 1994, with a "missing right shoulder, fusion of left elbow, missing digits on left hand, missing femur
on left leg and short femur on right," according to the court. Her parents contended that "the failure to reveal the disabilities deprived the Taylors of their right to make a reproductive
decision regarding the pregnancy,” according to the court decision. They also alleged that Kurapati was liable for the "emotional distress” they suffered when their little girl was born.

Overturning prior decisions that had allowed such lawsuits, the Court of Appeals rejected the Taylors' arguments and ruled that wrongful-birth suits are not valid under state law. The
court saw much danger in the theory behind these suits, that parents should be compensated if they were not able to abort a disabled child.

"The very phrase 'wrongful birth' suggests that the birth of the disabled child was wrong and should have been prevented,” Judge J. Whitbeck wrote for the 2-1 majority. "If one
accepts the premise that the birth of one 'defective’ child should have been prevented, then it is but a short step to accepting the premise that the births of classes of 'defective’ children
should be similarly prevented, not just for the benefit of the parents but also for the benefit of society as a whole through the protection of 'public welfare." This is the operating
principle of eugenics."

The court also rejected the argument that wrongful-birth lawsuits are required to ensure the "right" to abortion that was legalized in Roe v. Wade . Whitbeck wrote that Roe allows the
“state to make a value judgment favoring childbirth over abortion." For example, previous courts have found that the Michigan Consti-tution does not require the state to fund abortions,
but Michigan does provide financial support for childbirth.

“As the state has no obligation to affirmatively aid a woman in obtaining an elective abortion by paying for it," Whitbeck wrote, "the state similarly has no obligation to take the
affirmative step of imposing a civil liability on a party for failing to provide a pregnant woman with information that would make her more likely to have an elective, and eugenic,
abortion.”

The Michigan decision called attention to the "slippery slope" that is evident in wrongful-birth lawsuits, a slope that pro-lifers have been warning about for years. “[I]t is but another
short half step from the concept of preventing the birth of an ‘unfit' or 'defective’ child to proposing, for the benefit of the child's overburdened parents and of the society as a whole,
that the existence of the child should not be allowed to continue," Whitbeck wrote.

" After all, if that child never should have been born, then that child has no real right to go on living, thereby imposing the costs of the child's continued existence upon the parents and
society. This, we conclude, is the logical end of the slippery slope inherent in the application of the benefits rule through the wrongful birth tort."
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State public health programs screen an estimated 4.1 million infants annually for genetic and
metabolic disorders. Early detection of these abnormalities can prevent severe disability, mental
retardation or even death and may also save states and families money by avoiding financially
burdensome medical costs and state institutional services. Comprehensive state newborn screening
programs involve more than the initial screening. Diagnosis, follow-up, treatment and evaluation are
also vital components to ensure that children with potentially life threatening conditions receive
necessary care.

All state legislatures play a key role in the newborn screening system as the bodies responsible

for appropriating funds or authorizing fees to make newborn screening possible. The extent of
legislative involvement in the newborn screening system varies. In some cases, the panel of disorders
screened for is set forth in state statutes while in other instances the state health department or
other entity has the authority to alter the panel. State statutes or regulations also may address
payment for newborn screening services, the provision of medical foods for treatment of a disorder,
privacy and confidentiality issues, parent education about newborn screening, contracting services,
laboratory standards and the storage, use and disposal of blood spots,

Whether a newborn is screened for a particular condition depends on his or her birthplace because
newborn screening lists of conditions (referred to as a panels) differ state by state. Factors such as
prevalence and severity of a condition, availability and effectiveness of treatment, and cost may help
to determine whether a state screens for a particular disorder. Recent advances in technology

have enabled some states to add a substantial number of conditions to the newborn screening panel
in a relatively short timeframe.

Through tandem mass spectrometry, public health laboratories can now quickly analyze a blood

sample for dozens of conditions. These developments prompted the Health Resources and Services
Administration (HRSA) to request a report on newborn screening that would include a
recommendation for a uniform panel of conditions. The report Newborn Screening: Toward a Uniform
Panel and System was recently completed by the American College of Medical Genetics and a public

comment period on the report concluded in early May 2005. Public comments on the report will be
discussed at the next meeting of the Advisory Committee on Heritable Disorders and Genetic Diseases
in Newborns and Children ACHDGDNC.

Citations and links to newborn screening program statutes and 2005 enacted legislation in the states
and the District of Columbia are below. The list of statutes and bills does not necessarily include
sections pertaining to program funding or payment for or coverage of services and treatment. A list
of disorders screened for by state is available on-line through the National Newborn Screening and
Genetics Resource Center.

NOTE: NCSL does not have a position with respect to newborn screening or the ACMG report. The
above links to outside organizations are provided for informational purposes only.

Alabama Ala. Code §22-2-03

Alaska Alaska Stat. §18-15-200, 210

@
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State Genetic Counselor Licensing Laws

NOTE: This page is updated on a monthly basis.
California, Illinois and Utah are the only states with requirements for the licensing of genetic counselors. California has not issued

any licenses to date because the regulations necessary to begin the program have not been promulgated while Utah has begun issuing
licenses. Illinois' Genetic Counselor Licensing Act took effect recently on September 29, 2004.

To view a list of genetic counselor licensing bills considered in 2004, please visit NCSL's Genetics Legislation Database.

Sets Minimum
Personal Access to Sets Minimum Requirements for
Genetic Qualifications for Obtaining a
Information Confidentiality Obtaining a Genetic| Temporary Genetic [Specific Penalties
State and Statute Required Requirements Counselor License | Counselor License for Violations
California Health and X 3 X X
Safety
§124075-124906
Utah X X X X
§58-75
llinois Public Law X X X X
093-1041

Source: NCSL, West Group.
For additional information, please contact:
Alissa Johnson
NCSL, Health Program
l iof Bncel

© 2006 National Conference of State Legislatures, All Rights Reserved

Denver Office: Tel: 303-364-7700 | Fax: 303-364-7800 | 7700 East First Place | Denver, CO 80230 | Map
Washington Office: Tel: 202-624-5400 | Fax: 202-737-1069 | 444 North Capitol Street, N.W., Suite 515 | Washington, D.C. 20001



{““ NATIONAL CONFERENCE

11 of STATE LEGISLATURES

Newborn Genetic Screening Privacy Laws

Health Programs

Updated July 2002

Currently, 28 states require consent to either perform or require genetic testing or to obtain, retain or disclose genetic information
through genetic-specific privacy laws. In addition, Washington includes genetic information in the definition of protected health
information under the state's health privacy statute. Many of the states with genetic privacy laws exempt newborn screening from
consent provisions, including Delaware, Illinois, Louisiana, Massachusetts, Michigan, Nevada, New Hampshire, New Jersey, New
Mexico, New York, Oregon and Vermont. The chart below does not address consent requirements or exemptions for newborn
screening that may be found in state administrative codes.

At least 23 states have laws that allow for an exemption to the newborn genetic screening requirements if parents object on
religious grounds (Alabama, Arkansas, California, Colorado, Connecticut, Delaware, Georgia, Illinois, Indiana, Kentucky, Louisiana,
Massachusetts, New Jersey, New York, North Dakota, Ohio, Rhode Island, South Carolina, Texas, Utah, Virginia, Washington and
Wisconsin). Two states--Florida and Wyoming--allow for an exemption to the newborn genetic screening requirements if parents
object on any grounds.

At least 12 states have confidentiality requirements related to newborn screening laws (Arizona, Colorado, Florida, Hawaii, Iowa,
Louisiana, New Jersey, North Dakota, Ohio, South Carolina, Virginia and Wisconsin).

At least six states and the District of Columbia have laws related to obtaining consent from the parents of children before
performing genetic tests (Hawaii, Ohio, Nebraska, Texas, Wisconsin and Wyoming). Kansas requires informed consent in order to
monitor infants with genetic disorders.

Many states have laws regulating newborn hearing screening, but these laws do not necessarily apply to newborn genetic screening.



Law Allows for a

Genetic Privacy

State Newborn Genetic Screening Privacy Laws
Religious Law Allows for an
Exemption Exemption for
Newborn
Screening
California Cal. Health & Safetv Code § 124975 clarifies that Cal. Health &
participation of people in hereditary disorders programs Safetv Code §
should be wholly voluntary, except for initial screening 125000

for phenylketonuria (PKU) and other genetic disorders
treatable through the California newborn screening
program. All information obtained from people involved in
hereditary disorders programs in the state should be held
strictly confidential.

Cal. Health & Safetv Code & 124980 prohibits tests from

being performed on any minor over the objection of the
minor's parents or guardian. Tests may not be performed
unless the parent or guardian is fully jnformed of the
purposes of testing for hereditary disorders and is given
reasonable opportunity to object to the testing. No
testing, except initial screening for phenylketonuria (PKU)
and other diseases that may be added to the newborn
screening program, shall require mandatory participation.
The law requires all testing results and personal
information generated from hereditary disorders
programs to be made available to individuals over 18
years of age, or to the individual's parent or guardian.
All testing results and personal information from
hereditary disorders programs shall be held gonfidential
and be considered a confidential medical record except
for information that the individual, parent, or guardian
consents to be released.




Cadlifornia

Newborn Screening Contact Information

NBS Laboratory Follow-up Program
John Sherwin, Ph.D. Fred Lorey, Ph.D.
jsherwin@dhs.ca.gov florey@dhs.ca.gov
510-231-1728 510-412-1490

Click here to go to this programs newborn screening website

Approximate Births
529,500

Major Racial/Ethnic Groups
White: 81% American Indian: 1%
African American: 7% Asian/Pacific islander: 11%

Hispanic Ethnicity: 49% (may also be included in race categories above)

|California Statute

Cal. Health & Safety Code § 125000 and 125001 (1998) - addresses testing, counseling,
linformation and fees.

Cal. Health & Safety Code § 125000 and 125001 (1998) - addresses insurance coverage for
testing.

For more information click on this link: National Conference of State Legislators

Screening Requirement
Testing required by law on all newborns.

INBS Fee: $78.00

Disorders

Click here for a list of disorders states screen for

All material within this website is presented as a public service, and does not necessarily represent endorsement by the
NNSGRC and its sponsoring agencies. Users of this website are responsible for checking the accuracy, completeness,

currency, and/or suitability of all information contained herein.

®)



California Department of Health Services
Genetic Disease Branch
Newborn Screening Program
Disorders Detectable by NBS Program as of July 11, 2005’

. Metabolic Disorders

A. Carbohydrate Disorders
e classical galactosemia

B. Amino Acid Disorders

e classical phenylketonuria (PKU)
variant PKU
guanosine triphosphate cyclohydrolase 1 (GTPCH) deficiency (biopterin deficiency)
6-pyruvoyl-tetrahydropterin synthase (PTPS) deficiency (biopterin deficiency)
dihydropteridine reductase (DHPR) deficiency (biopterin deficiency)
pterin-4a-carbinolamine dehydratase (PCD) deficiency (biopterin deficiency)
argininemia/arginase deficiency
argininosuccinic acid lyase deficiency (ASAL deficiency)
citrullinemia, Type l/argininosuccinic acid synthetase deficiency (ASAS deficiency)
citrullinemia, Type Il (citrin deficiency)
gyrate atrophy of the choroid and retina
homocitrullinuria, hyperornithinemia, hyperammonemia —HHH
homocystinuria/cystathionine beta-synthase deficiency (CBS deficiency)
methionine adenosyltransferase deficiency (MAT deficiency)
maple syrup urine disease — (MSUD)
tyrosinemia

C. Organic Acid Disorders

2-methyl-3-hydroxybutyryl-CoA dehydrogenase deficiency
2-methylbutyryl-CoA dehydrogenase deficiency
3-hydroxy-3-methylglutaryl-CoA lyase deficiency (HMGCoA lyase deficiency)
3-methylcrotonyl-CoA carboxylase deficiency (3MCC deficiency)
3-methylglutaconic aciduria (MGA), Type | (3-methylglutaconyl-CoA hydratase deficiency)
beta-ketothiolase deficiency (BKT)

ethylmalonic encephalopathy (EE)

glutaric acidemia type-1 (GA-1)

isobutyryl-CoA dehydrogenase deficiency

isovaleric acidemia (IVA)

malonic aciduria

methylmalonic acidemia, mut —

methylmalonic acidemia, mut 0

methylmalonic acidemia (Cbl A, B)

methylmalonic acidemia (Cbl C, D)

multiple carboxylase deficiency (MCD)

propionic acidemia (PA)



D. Fatty Acid Oxidation Disorders

carnitine transporter deficiency

carnitine-acylcarnitine translocase deficiency (CAT deficiency)

carnitine palmitoyl transferase deficiency-type 1 (CPT-1 deficiency)

carnitine palmitoyl transferase deficiency-type 2 (CPT-2 deficiency)

long chain hydroxyacyl-CoA dehydrogenase deficiency (LCHAD deficiency)

medium chain acyl-CoA dehydrogenase deficiency (MCAD deficiency)

multiple acyl-CoA dehydrogenase deficiency (MAD deficiency)/glutaric acidemia type-2 (GA-2)
short chain acyl-CoA dehydrogenase deficiency (SCAD deficiency)

trifunctional protein deficiency (TFP deficiency)

very long chain acyl-CoA dehydrogenase deficiency (VLCAD deficiency)

Il. Endocrine Disorders

primary congenital hypothyroidism

variant hypothyroidism

congenital adrenal hyperplasia-salt wasting (21-hydroxylase deficiency)
congenital adrenal hyperplasia-simple virilizing (21-hydroxylase deficiency)

I1l. Hemoglobin Disorders

sickle cell anemia (Hb S/S disease)
sickle C disease (Hb S/C disease)
sickle D disease (Hb S/D disease)
sickle E disease (Hb S/E disease)

Hb S/ hereditary persistence of fetal hemoglobin (Hb S/HPFH)
sickle cell disease variant (other sickle cell disease, Hb S/V)
Hb S/ Beta®thalassemia

Hb S/Beta * thalassemia

Hb C disease (Hb CC)

Hb D disease (Hb DD)

alpha thalassemia major

Hb H disease

Hb H/ Constant Spring disease

beta thalassemia major

Hb E/ Beta’ thalassemia

Hb E/Beta " thalassemia

Hb E/ Delta Beta thalassemia

Hb C/ Beta’ thalassemia

Hb C/Beta " thalassemia

Hb D/ Beta’ thalassemia

Hb D/Beta " thalassemia

Hb Variant/ Beta® thalassemia

Hb Variant/Beta * thalassemia

other hemoglobinopathies (Hb variants)

' Due to biological variability of newborns and differences in detection rates for the various disorders in the
newborn period, the Newborn Screening Program will not identify all newborns with these conditions. While a
positive screening result identifies newborns at an increased risk to justify a diagnostic work-up, a negative
screening result does not rule out the possibility of a disorder. Health care providers should remain watchful for
any sign or symptoms of these disorders in their patients. A newborn screening result should not be
considered diagnostic, and cannot replace the individualized evaluation and diagnosis of an infant by a well-
trained, knowledgeable health care provider.

G/MS/MS/NBS Expansion/All Disorders mid-2005-082905update provider disclaimer

2
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A dot "@" indicates that screening for the condition is universally required by Law or Rule
A = universally offered but not yet required, B = offered to select populations, or by request, C = testing required but not yet implemented
D = likely to be detected (and reported) as a by-product of MRM screening (MS/MS) targeted by Law or Rule
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Core' Conditions - Metabolic
Fatty Acid Disorders Organic Acid Disorders Amino Acid Disorders
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'Terminology consistent with ACMG report - Newbomn Screening: Toward a Uniform Screening Panel and System 2003, p. 63.
Deficiency/Disorder Abbreviations and Names (optional nomenclature)
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The U.S. National Screening Status Report lists the status of newborn screening in the United States.

A= umvcrsally offered but not yet required, B = offered to select populations, or by request, C = testing required but not yet implemented
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U.S. National Screening Status Report
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A dot "®" indicates that screening for the condition is universally required by Law or Rule

= likely to be detected (and reported) as a by-product of MRM screening (MS/MS) targeted by Law or Rule

Core' Conditions

STATE Hearing

Endocrine

Hemoglobin

Other

HEAR

CAH

HbS/A | HbS/C | BIO

Alabama

2
5

CF

Additional Conditions Included in
Sereening Panel (universally required
unless otherwise indicated)

Alaska

Arizona

Arkansas

California

5-0X0; HHH; PRO

Colorado

Connecticut

5-0X0; HHH; HIV '; NKH

D.C.

G6PD

Delaware

Florida

|_Georgia

Hawaii

Idaho

Illinois

5-0X0

Indiana
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Minnesota

Mississippi
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Montana
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e N80

HIV

North Carolina

North Dakota

Ohio

LA AL RENE RE Bi=NE BE R-RisBL BEREBE AL BE B Nisl

Oklal

Oregon

)
F

5-0X0; CPS; G6PD; HHH; NKH (B)

Rhode Island

South Carolina

South Dakota

5-0X0; EMA; HHH; NKH

T

5-0X0; HHH; NKH

Texas

LALRL AL AL AL NERERL AL NL R AL R BloRl BLE--A N BE AL BE RE ML ]

Utah

Vermont

CPS

Virginia

Washington

West Virginia

Wisconsin

...l.l...l.................l.....l...l‘l...l.....l.g

elrjoi-lalo>( >l o> ajo|>ofajo|o|>|>|>eo|je|=(>le|le|/>|o|-loo|jae|>|e|>|e|>|e|e|e|=|e|=|>|>

Wyoming

l.l...l.lIl...-Il.I.Iﬂ..III.l.I.....I.I.I.I.II..ll.5
&

sloisieooinjeosoeleeooeeosijeeneleeose|/e/ojejojo|jeje/osje(o(oje|je|s|o|e(e|e|e|e|e|e|e
LAL AL AL AL AL L RERE AL AL RE AL R AL RERE RERE T AT Riodl B R R AL AL A AL A AL A R R R A A A s

L]

e@ajooosioeoeeooeoe|eooeeoeleooeeoooojoje(onje(ja(ojea|je(n|o|e(e|e|e|ee|a|e

Tenmnafagy consistent with ACMG report - Newborn Screening: Toward a Uniform Screening Panel and System 2005, p. 63.
*Newborn screened for HIV only if mother was not screened during pregnancy

Deficiency/Disorder Abbreviations and Names

BIO | Biotinidase CF | Cystic fibrosis GALT | Transferase “;’g;:::i‘ul) HBS/C | Sickle—Cdisease | HEAR | Hearing screening
. + Congenital = 3 =
CAH | Congenital adrenal hyperplasia | CH hypothyroidism HB §/S Sickle cell disease HB S/A S-fleta thalassemia
Other Disorders
5-0X0 5-oxoprolinuria (py ic aciduria) G6PD | Glucose 6 phosphate dehydrogenase NKH Nonketotic hyperglycinemia
3 g i Hyt ia/ornithi / citrullinemia (Omithine T
CPS Car ylphosp 3 HHH P defect) PRO Prolinemia
EMA Ethylmalonic encephalopathy HIV Human immunodeficiency virus TOXO | Toxoplasmosis

2
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CALIFORNIA HEALTH AND SAFETY CODE

124975. The Legislature hereby finds and declares that:

(a) Each person in the State of California is entitled to health care commensurate with his or
her health care needs, and to protection from inadequate health services not in the person's best
interests.

(b) Hereditary disorders, such as sickle cell anemia, cystic fibrosis, and hemophilia, are often
costly, tragic, and sometimes deadly burdens to the health and well-being of the citizens of this
state.

(c) Detection through screening of hereditary disorders can lead to the alleviation of the
disability of some hereditary disorders and contribute to the further understanding and
accumulation of medical knowledge about hereditary disorders that may lead to their eventual
alleviation or cure.

(d) There are different severities of hereditary disorders, that some hereditary disorders have
little effect on the normal functioning of individuals, and that some hereditary disorders may be
wholly or partially alleviated through medical intervention and treatment.

(e) All or most persons are carriers of some deleterious recessive genes that may be transmitted
through the hereditary process, and that the health of carriers of hereditary disorders is
substantially unaffected by that fact.

(f) Carriers of most deleterious genes should not be stigmatized and should not be discriminated
against by any person within the State of California.

(g) Specific legislation designed to alleviate the problems associated with specific hereditary
disorders may tend to be inflexible in the face of rapidly expanding medical knowledge,
underscoring the need for flexible approaches to coping with genetic problems.

(h) State policy regarding hereditary disorders should be made with full public knowledge, in
light of expert opinion and should be constantly reviewed to consider changing medical knowledge
and ensure full public protection.

(i) The extremely personal decision to bear children should remain the free choice and
responsibility of the individual, and should not be restricted by the state.

(j) Participation of persons in hereditary disorders programs in the State of California should be °
wholly voluntary, except for initial screening for phenylketonuria (PKU) and other genetic disorders /ﬁ 2 ydg/
treatable through the California newborn screening program. All information obtained from persons
involved in hereditary disorders programs in the state should be held strictly confidential.

(k) In order to minimize the possibility for the reoccurrence of abuse of genetic intervention in
hereditary disorders programs, all programs offering screening programs for heredity disorders shall
comply with the principles established in the Hereditary Disorders Act (Section 27). The Legislature
finds it necessary to establish a uniform statewide policy for the screening for heredity disorder in
the State of California.

124977. (a) It is the intent of the Legislature that, unless otherwise specified, the program
carried out pursuant to this chapter be fully supported from fees collected for services provided by
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the program.

(b) (1) The department shall charge a fee to all payers for any tests or activities performed
pursuant to this chapter. The amount of the fee shall be established by regulation and periodically
adjusted by the director in order to meet the costs of this chapter. Notwithstanding any other
provision of law, any fees charged for prenatal screening and followup services provided to persons
enrolled in the Medi-Cal program, health care service plan enrollees, or persons covered by health
insurance policies, shall be paid in full directly to the Genetic Disease Testing Fund, subject to all
terms and conditions of each enrollee's or insured's health care service plan or insurance coverage,
whichever is applicable, including, but not limited to, copayments and deductibles applicable to
these services, and only if these copayments, deductibles, or limitations are disclosed to the
subscriber or enrollee pursuant to the disclosure provisions of Section

1363.

(2) The department shall expeditiously undertake all steps necessary to implement the fee
collection process, including personnel, contracts, and data processing, so as to initiate the fee
collection process at the earliest opportunity.

(3) The director shall convene, in the most cost-efficient manner and using existing resources, a
working group comprised of health insurance, health care service plan, hospital, consumer, and
department representatives to evaluate newborn and prenatal screening fee billing procedures, and
recommend to the department ways to improve these procedures in order to improve efficiencies
and enhance revenue collections for the department and hospitals. In performing its duties, the
working group may consider models in other states. The working group shall make its
recommendations by March 1,

2005.

(4) Effective for services provided on and after July 1, 2002, the department shall charge a fee
to the hospital of birth, or, for births not occurring in a hospital, to families of the newborn, for
newborn screening and followup services. The hospital of birth and families of newborns born
outside the hospital shall make payment in full to the Genetic Disease Testing Fund. The
department shall not charge or bill Medi-Cal beneficiaries for services provided under this chapter.

(c) (1) The Legislature finds that timely implementation of changes in genetic screening
programs and continuous maintenance of quality statewide services requires expeditious regulatory
and administrative procedures to obtain the most cost-effective electronic data processing,
hardware, software services, testing equipment, and testing and followup services.

(2) The expenditure of funds from the Genetic Disease Testing Fund for these purposes shall not
be subject to Section 12102 of, and Chapter 2 (commencing with Section 10290) of Part 2 of
Division 2 of, the Public Contract Code, or to Division 25.2 (commencing with Section 38070). The
department shall provide the Department of Finance with documentation that equipment and
services have been obtained at the lowest cost consistent with technical requirements for a
comprehensive high-quality program.

(3) The expenditure of funds from the Genetic Disease Testing Fund for implementation of the
Tandem Mass Spectrometry screening for fatty acid oxidation, amino acid, and organic acid
disorders, and screening for congenital adrenal hyperplasia may be implemented through the
amendment of the Genetic Disease Branch Screening Information System contracts and shall not be
subject to Chapter 3 (commencing with Section 12100) of Part 2 of Division 2 of the Public Contract
Code, Article 4 (commencing with Section 19130) of Chapter 5 of Part 2 of Division 5 of Title 2 of
the Government Code, and any policies, procedures, regulations or manuals authorized by those
laws.

(d) (1) The department may adopt emergency regulations to implement and make specific this
chapter in accordance with Chapter 3.5 (commencing with Section 11340) of Part 1 of Division 3 of
Title 2 of the Government Code. For the purposes of the Administrative Procedure Act, the
adoption of regulations shall be deemed an emergency and necessary for the immediate
preservation of the public peace, health and safety, or general welfare. Notwithstanding Chapter
3.5 (commencing with Section 11340) of Part 1 of Division 3 of Title 2 of the Government Code,
these emergency regulations shall not be subject to the review and approval of the Office of
Administrative Law. Notwithstanding Section 11346.1 and Section 11349.6 of the Government Code,
the department shall submit these regulations directly to the Secretary of State for filing. The
regulations shall become effective immediately upon filing by the Secretary of State. Regulations
shall be subject to public hearing within 120 days of filing with the Secretary of State and shall
comply with Sections 11346.8 and 11346.9 of the Government Code or shall be repealed.

(2) The Office of Administrative Law shall provide for the printing and publication of these
regulations in the California Code of Regulations. Notwithstanding Chapter 3.5 (commencing with
Section 11340) of Part 1 of Division 3 of Title 2 of the Government Code, the regulations adopted
pursuant to this chapter shall not be repealed by the Office of Administrative Law and shall remain
in effect until revised or repealed by the department.
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(3) The Legislature finds and declares that the health and safety of California newborns is in
part dependent on an effective and adequately staffed genetic disease program, the cost of which
shall be supported by the fees generated by the program.

124980. The director shall establish any regulations and standards for hereditary disorders
programs as the director deems necessary to promote and protect the public health and safety.
Standards shall include licensure of master level genetic counselors and doctoral level geneticists.
Regulations adopted shall implement the principles established in this section. These principles shall
include, but not be limited to, the following:

(a) The public, especially communities and groups particularly affected by programs on
hereditary disorders, should be consulted before any regulations and standards are adopted by the
department.

(b) The incidence, severity, and treatment costs of each hereditary disorder and its perceived
burden by the affected community should be considered and, where appropriate, state and national
experts in the medical, psychological, ethical, social, and economic effects or programs for the
detection and management of hereditary disorders shall be consulted by the department.

(c) Information on the operation of all programs on hereditary disorders within the state, except
for confidential information obtained from participants in the programs, shall be open and freely
available to the public.

(d) Clinical testing procedures established for use in programs, facilities, and projects shall be
accurate, provide maximum information, and the testing procedures selected shall produce results
that are subject to minimum misinterpretation.

(e) No test or tests may be performed on any minor over the objection of the minor’s parents or
guardian, nor may any tests be performed unless the parent or guardian is fully informed of the
purposes of testing for hereditary disorders and is given reasonable opportunity to object to the
testing.

(f) No testing, except initial screening for phenylketonuria (PKU) and other diseases that may
be added to the newborn screening program, shall require mandatory participation, and no testing
programs shall require restriction of childbearing, and participation in a testing program shall not
be a prerequisite to eligibility for, or receipt of, any ather service or assistance from, or to
participate in, any other program, except where necessary to determine eligibility for further
programs of diagnoses of or therapy for hereditary conditions.

(g) Pretest and posttest counseling services for hereditary disorders shall be available through
the program or a referral source for all persons determined to be or who believe themselves to be
at risk for a hereditary disorder. Genetic counseling shall be provided by a physician, a certified
advanced practice nurse with a genetics specialty, or other appropriately trained licensed health
care professional and shall be nondirective, shall emphasize informing the client, and shall not
require restriction of childbearing.

(h) All participants in programs on hereditary disorders shall be protected from undue physical
and mental harm, and except for initial screening for phenylketonuria (PKU) and other diseases
that may be added to newborn screening programs, shall be informed of the nature of risks
involved in participation in the programs, and those determined to be affected with genetic disease
shall be informed of the nature, and where possible the cost, of available therapies or maintenance
programs, and shall be informed of the possible benefits and risks associated with these therapies
and programs.

(i) All testing results and personal information generated from hereditary disorders programs
shall be made available to an individual over 18 years of age, or to the individual's parent or
guardian. If the individual is a minor or incompetent, all testing results that have positively
determined the individual to either have, or be a carrier of, a hereditary disorder shall be given
through a physician or other source of health care.

(j) Alltesting results and personal information from hereditary disorders programs obtained from
any individual, or from specimens from any individual, shall be held confidential and be considered
a confidential medical record except for information that the individual, parent, or guardian
consents to be released, provided that the individual is first fully informed of the scope of the
information requested to be released, of all of the risks, benefits, and purposes for the release,
and of the identity of those to whom the information will be released or made available, except for
data compiled without reference to the identity of any individual, and except for research
purposes, provided that pursuant to Subpart /A (commencing with Section 46.101) of Part 46 of Title
45 of the Code of Federal Regulations entitled "Basic HHS Policy for Protection of Human Subjects,”
the research has first been reviewed and approved by an institutional review board that certifies
the approval to the custodian of the information and further certifies that in its judgment the
information is of such potentially substantial public health value that modification of the
requirement for legally effective prior informed consent of the individual is ethically justifiable.

(k) A physician providing information to patients on expanded newborn screening shall disclose
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to the parent the physician's financial interest, if any, in the laboratory to which the patient is
being referred.

(1) An individual whose confidentiality has been breached as a result of any violation of the
provisions of the Hereditary Disorders Act, as defined in subdivision (b) of Section 27, may recover
compensatory and civil damages. Any person who negligently breaches the confidentiality of an
individual tested under this article shall be subject to civil damages of not more than ten thousand
dollars ($10,000), reasonable attorney's fees, and the costs of litigation. Any person who knowingly
breaches the confidentiality of an individual tested under this article shall be subject to payment
of compensatory damages, and in addition, may be subject to civil damages of fifty thousand
dollars ($50,000), reasonable attorney's fees, and the costs of litigation, or imprisonment in the
county jail of not more than one year. If the offense is committed under false pretenses, the
person may be subject to a fine of not more than one hundred thousand dollars ($100,000),
imprisonment in the county jail of not more than one year, or both. If the offense is committed
with the intent to sell, transfer, or use individually identifiable health information for commercial
advantage, personal gain, or malicious harm, the person may be subject to a fine of not more than
two hundred fifty thousand dollars ($250,000), imprisonment in the county jail of not more than
one year, or both.

(m) "Genetic counseling” as used in this section shall not include communications that occur
between patients and appropriately trained and competent licensed health care professionals, such
as physicians, registered nurses, and physicians assistants who are operating within the scope of
their license and qualifications as defined by their licensing authority.

124981. (a) No person shall use the title of genetic counselor unless the person has applied for
and obtained a license from the department.

(b) The applicant for a genetic counselor license shall meet minimum qualifications that include
but are not limited to all of the following:

(1) Has earned a master's degree or above from a program specializing in or having substantial
course content in'genetics.

(2) Has demonstrated competence by an examination administered or approved by the
department.

(c) The license shall be valid for three years unless at any time during that period it is revoked
or suspended. The license may be renewed prior to the expiration of the three-year period.

(d) To qualify to renew the license, a licenseholder shall have completed 45 hours of continuing
education units during the three-year license renewal period. At least 30 hours of the continuing
education units shall be in genetics.

(e) The license fee for an original license and license renewal shall not exceed two hundred
dollars (5200).

124985. A violation of any of the provisions of the Hereditary Disorders Act (Section 27) or any
of the regulations adopted pursuant to that act shall be punishable as a misdemeanor.

124990. For the purposes of the Hereditary Disorders Act (Section 27), hereditary disorders
programs shall include, but not be limited to, all antenatal, neonatal, childhood, and adult
screening programs, and all adjunct genetic counseling services.

124995. The following programs shall comply with the regulations established pursuant to the
Hereditary Disorders Act (Section 27):

(a) The California Children's Services Program under Article 5 (commencing with Section 123800)
of Chapter 3 of Part

2.

(b) Prenatal testing programs for newborns under Sections 125050 to 125065, inclusive.

(c) Medical testing programs for newborns under the Maternal and Child Health Program Act
(Section 27).

(d) Programs of the genetic disease unit under Section

125000.

(e) Child health disability prevention programs under Article 6 (commencing with Section
124025) of Chapter 3 of Part 2 and Section

120475.

(f) Genetically handicapped person's programs under Article 1 (commencing with Section 125125)
of Chapter

2.

(g) Medi-Cal Benefits Program under Article 4 (commencing with Section 14131) of Chapter 7 of
Part 3 of Division 9 of the Welfare and Institutions Code.

124996. (a) The Genetic Disease Testing Fund is continued in existence as a special fund in the
State Treasury. The department may charge a fee for any activities carried out pursuant to the
Hereditary Disorders Act, including licensing activities conducted pursuant to Section

)
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124980. All moneys collected by the department under the act shall be deposited in the Genetic
Disease Testing Fund, that is continuously appropriated to the department to carry out the
purposes of the act.

(b) It is the intent of the Legislature that the program carried out pursuant to the act be fully
supported from fees collected under the act.

(c) The director shall adopt regulations establishing the amount of fees for activities carried out
pursuant to the act.

(d) The "Hereditary Disorders Act" or "act" referred to in this section is the act described in
subdivision (b) of Section

27.

Important caution: AroundTheCapitol.com mirrors the information on California laws available on the state's public
computer server. Laws change frequently, and thus what you see on the computer screen should not be relied upon as
legal advice. To be certain, check in with a lawyer. AroundTheCapitol.com is not liable for any misinformation that users
obtain from using this site.
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125000. (a) It is the policy of the State of California to make every effort to detect, as early as
possible, phenylketonuria and other preventable heritable or congenital disorders leading to mental
retardationsor physical defects. The department shall establish a genetic disease unit, that shall
coordinate all programs of the department in the area of genetic disease. The unit shall promote a
statewide program of information, testing, and counseling services and shall have the responsibility
of designating tests and regulations to be used in executing this program. The information, tests,
and counseling for children shall be in accordance with accepted medical practices and shall be
administered to each child born in California once the department has established appropriate
regulations and testing methods. The information, tests, and counseling for pregnant women shall
be in accordance with accepted medical practices and shall be offered to each pregnant woman in
California once the department has established appropriate regulations and testing methods. These
regulations shall follow the standards and principles specified in Section

124980. The department may provide laboratory testing facilities or contract with any
laboratory that it deems qualified to conduct tests required under this section. However,
notwithstanding Section 125005, provision of laboratory testing facilities by the department shall be
contingent upon the provision of funding therefor by specific appropriation to the Genetic Disease
Testing Fund enacted by the Legislature. If moneys appropriated for purposes of this section are
not authorized for expenditure to provide laboratory facilities, the department may nevertheless
contract to provide laboratory testing services pursuant to this section and shall perform laboratory
services, including, but not limited to, quality control, confirmatory, and emergency testing,
necessary to ensure the objectives of this program.

(b) The department shall charge a fee for any tests performed pursuant to this section. The
amount of the fee shall be established and periodically adjusted by the director in order to meet
the costs of this section.

(c) The department shall inform all hospitals or physicians and surgeons, or both, of required
regulations and tests and may alter or withdraw any of these requirements whenever sound medical
practice so indicates. To the extent practicable, the department shall provide notice to hospitals
and other payers in advance of any increase in the fees charged for the program. L

(d) This section shall not apply if a parent or guardian of the newborn child objects to a test on Rel fj P g,
the ground that the test conflicts with his or her religious beliefs or practices.

(e) The genetic disease unit is authorized to make grants or contracts or payments to vendors
approved by the department for all of the following:

(1) Testing and counseling services.

(2) Demonstration projects to determine the desirability and feasibility of additional tests or
new genetic services.

(3) To initiate the development of genetic services in areas of need.

(4) To purchase or provide genetic services from any sums as are appropriated for this purpose.

(f) The genetic disease unit shall evaluate and prepare recommendations on the implementation
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of tests for the detection of hereditary and congenital diseases, including, but not limited to,
biotinidase deficiency and cystic fibrosis. The genetic disease unit shall also evaluate and prepare
recommendations on the availability and effectiveness of preventative followup interventions,
including the use of specialized medically necessary dietary products. It is the intent of the
Legislature that funds for the support of the evaluations and recommendations required pursuant to
this subdivision, and for the activities authorized pursuant to subdivision (e), shall be provided in
the annual Budget Act appropriation from the Genetic Disease Testing Fund.

(2) Health care providers that contract with a prepaid group practice health care service plan
that annually has at least 20,000 births among its membership, may provide, without contracting
with the department, any or all of the testing and counseling services required to be provided
under this section or the regulations adopted pursuant thereto, if the services meet the quality
standards and adhere to the regulations established by the department and the plan pays that
portion of a fee established under this section that is directly attributable to the department’s cost
of administering the testing or counseling service and to any required testing or counseling services
provided by the state for plan members. The payment by the plan, as provided in this subdivision,
shall be deemed to fulfill any obligation the provider or the provider's patient may have to the
department to pay a fee in connection with the testing or counseling service.

(h) The department may appoint experts in the area of genetic screening, including, but not
limited to, cytogenetics, molecular biology, prenatal, specimen collection, and ultrasound to
provide expert advice and opinion on the interpretation and enforcement of regulations adopted
pursuant to this section. These experts shall be designated agents of the state with respect to their
assignments. These experts shall receive no salary, but shall be reimbursed for expenses associated
with the purposes of this section. All expenses of the experts for the purposes of this section shall
be paid from the Genetic Disease Testing Fund.

125001. (a) The department shall establish a program for the development, provision, and
evaluation of genetic disease testing, and may provide laboratory testing facilities or make grants
to, contract with, or make payments to, any laboratory that it deems qualified and cost-effective
to conduct testing or with any metabolic specialty clinic to provide necessary treatment with
qualified specialists. The program shall provide genetic screening and followup services for persons
who have the screening.

(b) The department shall expand statewide screening of newborns to include tandem mass
spectrometry screening for fatty acid oxidation, amino acid, and organic acid disorders and
congenital adrenal hyperplasia as soon as possible. The department shall provide information with
respect to these disorders and available testing resources to all women receiving prenatal care and
to all women admitted to a hospital for delivery. If the department is unable to provide this
statewide screening by August 1, 2005, the department shall temporarily obtain these testing
services through a competitive bid process from one or more public or private laboratories that
meet the department’s requirements for testing, quality assurance, and reporting. If the
department determines that contracting for these services is more cost-effective, and meets the
other requirements of this chapter, than purchasing the tandem mass spectrometry equipment
themselves, the department shall contract with one or more public or private laboratories.

(c) The department shall report to the Legislature regarding the progress of the program on or
before July 1,

2006. The report shall include the costs for screening, followup, and treatment as compared to
costs and morbidity averted for each condition tested for in the program.

Important caution: AroundTheCapitol.com mirrors the information on California laws available on the state's public
computer server. Laws change frequently, and thus what you see on the computer screen should not be relied upon as
legal advice. To be certain, check in with a lawyer. AroundTheCapitol.com is not liable for any misinformation that users
obtain from using this site.




( Area(s): Health Insurance )

Description: Discrimination on the basis of genetic characteristics. California law provides that
a health insurance plan cannot refuse to enroll or renew an individual on the basis of genetic
characteristics, and cannot seek information about a person’s genetic characteristics for any
nontherapeutic purpose [Cal. Health and Safety Code § 1374.7(a), (b)]. Also, a plan cannot
discriminate in the fees or commissions of an agent or solicitor on the basis of a subscriber’s
genetic characteristics [Cal. Health and Safety Code § 1374.7(c)]. Exclusion of eligible
employees by health plan prohibited. Cal. Health and Safety Code Section 1357.52 provides that
a health plan cannot exclude an otherwise eligible employee or dependent on the basis of genetic
information. The Hereditary Disorders Act. This statute broadly entitles each person in the State
of California to health care commensurate with his or her health care needs, and to protection
from inadequate health services not in the person’s best interests. This statute further provides
that carriers of most deleterious genes should not be stigmatized or discriminated against. [Cal.
Health and Safety Code § 124975(a, f).] The Insurance Information and Privacy Protection Act.
This statute provides general rules for collection, use and disclosure of information gathered in
connection with insurance transactions, but does not explicitly mention genetic characteristics. [§
791.]

L

Area(s): Employment
ate: iforn
Description: Employment without discrimination because of a medical condition is acivil right.
California law recognizes and declares as a civil right the opportunity to seek, obtain and hold
employment without discrimination because of a medical condition [§ 12921(a)]. Subjection of
emplovee to genetic test is an unlawful employment practice; Section 12940(o) declares as an
unlawful employment practice the direct or indirect subjection of an employee or applicant to a
test for the presence of a genetic characteristic. Genetic discrimination prohibited in employee
health insurance. California law prohibits a heah:panmn'wmmmmmm%)r
dependent on the basis of genetic information [§ 1357.52]. Also, several statutes prohibit
employers from refusing to enroll an individual, requiring higher rates, setting different terms on
the basis of an individual’s genetic characteristics, or seeking information about a person’s
genetic characteristics for any nontherapeutic purpose. [§ 742.405 (multiple employer welfare
arrangement); § 10123.3 (self-insured welfare benefit plans); § 10198.9 (disability insurer); §
10705(j) (small employer insurance carriers).] Section 1357.03(f) prohibits small employers
seeking contracts for health care services from including genetic information as a factor for
determining eligibility for an individual or dependent.

Area(s): Life, Disability, and Long-Term Care Insurance

State: California

Description: Discrimination by Life, Disability and Other Types of Insurance providers on the
basis of genetic information prohibited. A provider of disability or life insurance cannot refuse to
issue, cancel, or renew a policy, provide different terms or charge higher rates based on genetic
characteristics of an insured [§ 10140(b)]. Also, such provider cannot seek genetic information
for any nontherapeutic purpose [§ 10140(c)] or discriminate in fees of agents or brokers based
upon genetic information [§ 10140(d), see also §§ 10148(g), 10143(c)]. Discrimination by Life,
Disability and Other Types of Insurance providers solely on the basis of genetic information
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Further such prov1der cannot mclude in the policy a condltlon that a carrier of a specific gene
must accept a sum or serv1ce less than the full value of the policy i in the case of a claim [§
10143(b)]. Written an uction of

efits. Section 10148 provides requirements and procedures for obtaining written and
informed consent for genetic tests from an applicant for life or disability insurance [§ 10148(a, b,
¢)]. The statute also provides that a life or disability insurer cannot require a test for genetic
information unless the insurer pays the cost of the test [§ 10148(d)]. In addition, an insurance
provider’s payment of benefits cannot be reduced if the claim is caused or contributed to by
genetic characteristics, except to the extent the insurer limits coverage for loss caused by other
medical conditions that increase risk [§ 10148(e)]. Genetic tests cannot be required for certain
purposes. A life or disability insurer cannot require a genetic test for the exclusive or
nonexclusive purpose of determining eligibility for hospital, medical, or surgical insurance
coverage or eligibility for coverage under a nonprofit hospital service plan or health care service
plan [§ 10149(b)]. No employee disability insurance exclusions on the basis of genetic
information. Section 10198.9, which applies only to disability insurers, prohibits the exclusion of
an otherwise eligible employee or dependant on the basis of genetic information. Brokers/agents
prohibited from discouraging applications because of genetic information. Section 10901.2(c)
prohibits carriers, agents, and brokers from discouraging eligible individuals from filing an
application for coverage because of genetic information.

/27,



CEDARS-SIVAL

About Us

Patients and Visitors

Home | Medical Dictionary | Contact Us Q Search_‘-

o

Health Conditions Healthcare Professionals Programs and Services

GenRISK® Adult Genetics Program :

Programs and
Services

GenRISK Adult
Genetics Program

Common Reasons for
Referral

Contact Us

Frequently Asked
Questions

In the News

Our Expert Team

Treatments/Programs

Genetic Counseling and
Education

Genetic Risk

Genetic Testing

~Insurance Coverage

Recommendations

Research Opportunities

What to Expect

Insurance Coverage and Confidentiality

Issues &} Printer Friendly

[ Email to a Friend

Insurance Coverage 7 Have Questions?

The cost of a genetic consultation and testing is usually covered by health insurance plans, at
least in part. Consultation fees range in price, depending upon the complexity of the referral. You
should check with your health plan to learn if it will cover the costs of a genetic evaluation. You
do not need a referral from a physician to schedule a consultation at the GenRISK Adult Genetics
Program, although some insurance plans require a physician referral if they are to cover the cost
of the consultation.

The fees for genetic testing are separate from the cost of the genetic consultation. These are
typically paid to a laboratory that is not part of Cedars-Sinai Medical Center. Most health plans
reimburse for the cost of genetic tests, at least in part. They may require a letter of medical
necessity that explains the need for the testing and how the test results will influence your care.
The GenRISK Adult Genetics Program can provide this information to your health plan.

You do not have to share your test results with your insurance company, even if they pay for
genetic testing. It is against state law for your health insurer to ask for your test result without
your permission. If you have concerns about discrimination, read about the laws below. You can
also discuss these issues with your genetic counselor or you can consult the Genetic Alliance for
more information about these issues.

Back to Top
Genetic Discrimination

Some people worry that genetic risk for a disease will be considered a "pre-existing condition."
They worry that their health plan will deny them health insurance or make them pay higher fees.
In most cases, this kind of health insurance discrimination is against federal law (see the Health

Insurance Portability and Accountability Act below) and California law (see summary below).

Many people are concerned about the potential for genetic discrimination. Fortunately, there is
little proof of genetic discrimination by health insurers presently. The Genetic Alliance is currently
conducting a survey to identify and document cases of perceived genetic discrimination and
privacy abuse. Below are references for two articles written by M.A. Hall and S.S. Rich that
discuss the lack of evidence of genetic discrimination.

® Patients' fear of genetic discrimination by health insurers: the impact of leaal protections.
By M.A. Hall and S.S. Rich. Genetics in Medicine, July 2000 volume 2 number 4, pages
214-221

® | aws restricting health insurers' use of genetic information: impact on genetic
discrimination. By M.A. Hall MA and S.S. Rich. American Journal of Human Genetics,
anu 000, volume 66, number 1 s 293-307.

Back to Top
Legal Protections Against Genetic Discrimination

There are federal laws and California State laws that forbid genetic discrimination. These laws
focus mainly on health insurance discrimination. There are also laws against employment
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discrimination. In February 2000, President Clinton signed an executive order that bans genetic
discrimination in the federal workplace. This order prohibits federal departments and agencies
from using genetic information to make decisions regarding hiring, firing and promoting federal
employees. The Americans with Disabilities Act may also apply to people with genetic conditions.
Below are some highlights of legislation. For more up-to-date information, you may need to

consult other sources, the Genetic Alliance or the National Human Genome Research Institute for

more information about these issues.

Back to Top

Highlights of the Health Insurance Portability and Accountability Act
(HIPAA), effective July 1, 1997.

(A version of this summary is distributed by Myriad Genetic Laboratories and should not be
construed as legal advice. The law is very lengthy. This summary is only meant to provide
general terms, not full statutory text. It should be used in conjunction with full text of the law.
Click on

The law will prevent discrimination against most people who have genetic testing for common
adult diseases in the areas of health insurance coverage and group premiums. The law:

® States clearly that genetic information should not be considered a preexisting condition.

® ' Stops group and individual insurers from refusing to renew or continue coverage because
of genetic information.

® Keeps group plans from using genetic information to decide who can get coverage or to
set premiums,

® Prevents group plans from charging different premiums within a group based on genetic
information.

® Makes sure that a person (or family member) who changes to new group coverage will not
be refused coverage or charged more than others in the group because of past or present
medical problems.

® Prevents an uninsured person applying for group medical coverage from being refused
coverage or charged more than other group members because of past or present medical
problems.

® Assures that people leaving a group plan and seeking individual coverage can qualify
regardless of past or present medical problems under some circumstances. (This depends
on individual state laws).

® Stops insurance companies from denying coverage to a small business because of any
employee's past or present medical problems. It does not stop insurance companies from

charging the entire group more than another group because of past or present medical
problems.

Back to Top
California State Law

Below is a summary of current California state protections against genetic discrimination. It is
taken from a 1997 article by Dr. George Cunningham printed in the Pacific Southwest Regional
Genetics Network newsletter. Copies of the laws can be viewed at a public library.

"The Health and Safety Code Section 1374.7 prohibits,p:epaid.neam.ggg_g@mfrom denying,
canceling, refusing to renew or charging more for coverage, or for providing different terms or
benefits to a person based on genetic characteristics. 'Genetic characteristics' are defined as a
family history of genetic disorder or gene alterations causing or increasing the risk of a disease or
disorder. The definition does not include those already affected by a genetic disorder. Insurance
Code Section 742.405 establishes the same prohibition for self-funded or partially self-funded
employer welfare arrangements. Likewise, Insurance Code Section 10123.3 applies these same
restrictions to self-insured employee welfare benefit plans. Insurance Code Section 11512.95
establishes the same prohibition for non-profit hospital service plans. Insurance Codes 10140
and 10146 to 1014S9.1 prohibit life and disability income insurance companies from discrimination
based on genetic characteristics, prohibit companies from requiring genetic tests, and proscribe
penalties for the unauthorized release of genetic test results. Civil Code Section 56.17 and
Insurance Code 10123.35 provide broad protection against unauthorized disclosure of genetic test
results by health care service plans. California law (H&S Code 1367.7, Insurance Code 10123.9
and 11512.18) requires that coverage for prenatal diagnosis of genetic disorders of the fetus be



offered and prbhibits companies from reqLiiring genetic tests or information for any non-
therapeutic reason or from disclosing the results of tests without authorization."

For more information about the laws enacted in California and HIPAA (federal legislation), please
contact the Cancer Legal Resource Center, a joint program of the Western Law Center for
Disability Rights and Loyola Law School, at (213) 736-1455.

Back to Top

Back to T
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INSURANCE CODE
SECTION 10146-10149.1

10146. The purposes of this article are to establish standards
regarding unfair discrimination among individuals of the same class
in the underwriting of life or disability income insurance on the
basis of tests of a person's genetic characteristics; to establish
minimum standards for determining insurability which are sufficiently
reliable to be used for life and disability income insurance risk
classification and underwriting purposes; to reguire the maintenance
of strict confidentiality of personal information cbtained through a
test of a person's genetic characteristics; and to require informed
consent before insurers underwrite on the basis of a test of a person'
s genetic characteristics. This article and Sections 10140 and 10143
shall constitute the exclusive requirements for insurers' practices
relating to genetic characteristics or to tests thereof.

10147. As used in this article:

{a) "Disability income insurance® means insurance against loss of
occupational earning capacity arising from injury, sickness, or
disablement, and includes insurance which provides benefits for
overhead expenses of a business or profession when the insured
becomes disabled.

(b) *Genetic characteristics® means any scientifically or
medically identifiable gene or chromosome, or alteration thereof,
that is known to be a cause of a disease or disorder, or that is
determined to be associated with a statistically increased risk of
development of a disease or disorder, and that is presently not
associated with any symptoms of any disease or disorder.

(c) *Life or disability income insurer" means an insurer licensed
to transact life insurance or disability income insurance in this
state or a fraternal benefit society licensed in this state.

(d) "Policy" means (1) a life insurance policy or a disability
income insurance policy delivered in this state, or (2} a certificate
of 1life insurance benefits or disability income insurance benefits,
issued under a group life or disability income insurance policy and
delivered in this state by a life or disability income insurer or a
fraternal benefits society, regardless of the location of the group
master policy.

() "Test of a person's genetic characteristics” means a
laboratory test which is gemerally accepted in the scientific and
medical communities for the determination of the presence or absence
of genetic characteristics.

10148. HNo insurer shall require a test for the presence of a
genetic characteristic for the purpose of determining insurability

other than for those pol contingent on or

t in [+] 15@aSes Oor me al conditi . In those cases,

the test shall be done in accordance with the jpformed consent and
.6

privacy protection provisions of this article and Article
(commencing with Section 791) of Chapter 1 of Part 2 of Division 1.
Notwithstanding any other provision of law, this constitutes the
exclusive requirements for informed consent and privacy protection
for that testing.

(a} An_insurer that r
characteristic tes

ANGEENE. Ol e gt Writte: nrermed onsent sha include a
description of the test to be performed, including its purpose,
potential uses, and limitations, the meaning of its results,
procedures for notifying the applicant of the results, and the right
to confidential tr

& Ineurer shall notify an applicant of a test result by
notifying the applicant or the applicant's designated physician, If
the applicant tested has not given written consent authorizing a
physician to receive the test results, the applicant shall be urged,
at the time the applicant is informed of the test results, to contact
a health care professicnal.

{c) The commissioner shall develop and adopt standardized language
for the informed consent disclosure form required by this section to
be given to any applicant for life or disability income insurance
who takes a test for a genetic characteristic.

(d) A life or disability income insurer shall not require a person
to undergo a test of the person's genetic characteristics unless the

cost of the test is Bﬁid Ex the insurer.

e o policy shal nit be: otherwise payable if loss is
caused or copbribured to by the presence Or abSEfCe
cl a;ﬂgterlﬁtigs. except to the extent and 1n the same [asnhion as the
insurer limits coverage for loss caused or contributed to by other
medical conditions presenting an increased degree of risk.

(£) Nothing in this chapter shall limit an i L i

decli applicati

income insurance polic charge a higher rate or premium for such a
pﬁﬁ!ﬂﬁ'ﬁh‘nﬁation on coverage under such a policy, on the
basis of manifgg;g;ignﬁ_gj ;n* disease or disorder.

(g) Mo discrimination shal e made in the fees or commissions of
agents or brokers writing or renewing a life or disability income

policy on the basis of a test of that person's genetic
characteristics.

10149. (a) All underwriting activities undertaken by insurers
pursuant to this article shall be subject to all applicable
provisions of Article 6.6 (commencing with Section 791) of Chapter 1
of Part 2 of Diwision 1.

hitp:/iwwew laginio.ca gov/egi-bin/displaycoda’

(b) No_lige or digability income insurer shall require a genetic
ch&rar_'llzer:l.st:l.: test if the results of the test would be used
exclusively or nonexclusively for the purpose of determining

eligibility for hospital, medical, or surgical insurance coverage or
eligibility for COVETESL Und=r= nonpﬂmm or

health care service plan.
R A

10149.1. (a) This section shall apply to the disclosure of the
;esults of a test for a genetic characteristic reguested by an
insurer pursuant to this article.

(b) Any person who negligently discloses results of a test for a
genetic characteristic to any third party, in a manner which
identifies or provides identifying characteristics of the person to
whom the test results apply, except pursuant to a written
?uthorization, as described in subdivision (g}, or except as provided
in this article or in Sections 1603.1 and 1603.3 of the Health and
Safety Code, shall be assessed a civil penalty in an amount not to
exceed one thousand dollars ($1,000) plus court costs, as determined
by the court, which penalty and costs shall be paid to the subject of
the test.

(c) Any person who willfully discloses the results of a test for a
genetic characteristic to any third party, in a manner which
identifies or provides identifying characteristics of the person to
whom the test results apply, except pursuant to a written
§uthorization. as described in subdivision (g), or except as provided
in this article or in Sections 1603.1 and 1603.3 of the Health and
Safety Code, shall be assessed a civil penalty in an amount not less
than one thousand dollars ($1,000) and no more than five thousand
dollars (%5,000) plus court costs, as determined by the court, which
penalty and costs shall be paid to the subject of the test.

{d) Any person who willfully or negligently discloses the results
of a test for a genetic characteristic to a third party, in a manner
which identifies or provides identifying characteristics of the
person to whom the test results apply, except pursuant to a written
authorization, as described in subdivision (g), or except as provided
in this article or in Sections 1603.1 and 1603.3 of the Health and
Safety Code, which results in economic, bodily, or emotiocnal harm to
the Eubject of the test, is guilty of a misdemeanor punishable by
imprisonment in a county jail for a period not to exceed one year, by
a fine of not to exceed ten thousand dollars ($10,000), or by both
that fine and imprisonment.

{e) Any person who commits any act described in subdivision (b) or
(c) shall be liable to the subject for all actual damages, including
damages for economic, bodily, or emotional harm which is proximately
caused by the act.

{£) Each disclosure made in violation of this section is a
separate and actionable offense.

{g) The applicant's "written authorization," as used in this
section, applies only to the disclosure of test results by a person
responsible for the care and treatment of the person subject to the
test. Written authorization is reguired for each separate disclosure

of the test results, and shall include to whom the disclosure would
be made.
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Genetics and Health Insurance

State Anti-Discrimination Laws

The table below provides a current summary of state laws pertaining to the use of genetic information in health insurance. Restrictions
on the use of genetic information in health insurance may address the use of genetic information in individual insurance, group
insurance or both. These laws may restrict health insurers from engaging in certain activities, including using genetic information to
determine eligibility or set premiums, requiring genetic testing of applicants, or disclosing genetic information without consent. The
laws listed below do not govern the use of genetic information in employer-sponsored health benefit plans, which are under the
purview of the federal government. For a policy brief on genetics and health insurance, please see NCSL's Genetics Briefs on-line.

The states with genetics and health insurance laws listed below also may have laws related to other genetics policy issues, such as
genetic privacy or genetic discrimination in other settings. The legislature may have addressed these issues in conjunction with or
separately from genetics and health insurance. For a full understanding of genetics law in a particular state, please go back to the
Genetics Laws and Legislative Activity page and click on the other topical law tables. You also may want to view maps on state
genetics laws created by Backbone Media for the PBS program Bloodlines. NOTE: NCSL does not endorse any of the views expressed at
the Bloodlines Web site or in the program.

May not May not Use
Establish Genetic May not
Rules for May not Information for Disclose
Eligibility Require Risk Selection or Information
Type of based on Genetic Risk Without
Insurance Genetic Tests/Genetic Classification Informed
State Citation Policy Information Information Purposes Consent
i il
California Insurance Code: Individual X X X X
8§8742.405, 7, 10140, | and Group '
3, 6%09 9.1
Colorado §10-3-1104.7 Individual X X X X
| and Group
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State Genetic Nondiscrimination in Health Insurance Laws
Enforcement Provisions

The majority of state legislatures have enacted measures to prohibit genetic discrimination in some or all forms of health insurance.
Under state genetic nondiscrimination statutes, a state insurance commissioner's power to enforce the law ranges from the ability to
suspend an insurer's license to the authority to impose heavy administrative fines. In addition, some state statutes specifically provide
individuals who are damaged as a result of genetic discrimination the right to sue an insurer in civil court. Finally, penalty provisions in
state genetic nondiscrimination laws often permit the insurance officials to promulgate additional regulations within the limits set forth
by the statute.

State License Revoked or Private Right of | Authorizes Regulatory Civil Liability, Criminal
Suspended Action Penalties Penalties and
Administrative Fines

Alabama vV Vv

Alaska Up to $2,500 fine

Arizona Vv Up to $1,000 for each
violation or up to aggregate
of $10,000 for six month
period of unintentional
violations; up to $5,000 for
each violation or up to
aggregate of $50,000 for six
month period of intentional
violations

Arkansas Vv v Equitable relief; up to $1,000
fine for each violation or up
to aggregate of $10,000 for
unintentional violations; up to
$5,000 for each violation or
up to aggregate of $50,000
for intentional violations; up
to $10,000 for each violation
for failure to obey a cease
and desist order

California v Up to $2,500 for the first
unintentional violation and not
more than $5,000 for each
subsequent violation; Not less
than $15,000 and not more
than $100,000 for each
intentional violation

@)
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State Genetic Privacy Laws

The majority of state legislatures have taken steps to safeguard genetic information beyond the protections provided for other types of
health information. This approach to genetics policy is known as genetic exceptionalism, which calls for special legal protections for
genetic information as a result of its predictive, personal and familial nature and other unique characteristics. Some commentators
assert that treating genetic information the same as other health information is a more favorable approach. These individuals argue
that genetic information is simply another form of health information and is, therefore, difficult to distinguish from other health
information, all of which deserves equal protection under the law. With respect to privacy, Washington is the only state that

explicitly treats genetic information the same as other health information by including genetic information in the definition of health
care information under the state health privacy law.*

State genetic privacy laws typically restrict any or certain parties (such as insurers or employers) from carrying out a particular action
without consent. Laws in 16 states require informed consent for a third party either to perform or require a genetic test or to obtain
genetic information. Twenty-four states require informed consent to disclose genetic information. In addition, Rhode Island and
Washington require written authorization to disclose genetic information. Alaska, Colorado, Florida, Georgia, and Louisiana explicitly
define genetic information as personal property. Alaska also extends personal property rights to DNA samples. In 2001 Oregon
repealed its property right to DNA samples and genetic information. Four states mandate individual access to personal genetic
information, and 18 states have established specific penalties - civil, criminal or both - for violating genetic privacy laws.

The states with genetic privacy laws listed below also may have laws concerning other, related genetics policy issues, such as the use
of genetic information in insurance and employment. The legislature may have addressed these issues in conjunction with genetic
privacy or separately. For a full understanding of genetics law in a particular state, please go back to the Genetics Laws and Leaislative
Activity page and click on the other topical tables. You also may want to view maps on state genetics laws created by Backbone Media
for the PBS program Bloodlines. NCSL does not necessarily endorse any of the views expressed at the Bloodl/ines Web site or in the
program.

Define as Personal
Personal Consent Required to Property
Access
to Obtain/ Specific
Genetic | Perform/ Access | Retain Disclose Penalties for
Infor- Require Genetic ||Genetic| Genetic Genetic
mation Genetic Infor- Infor- Infor- Genetic Infor- DNA Privacy
State and Statute Required Test mation ||mation mation mation Samples | Violations
California
Insurance §10149.1 . X
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NCSL Genetics Tables
State Genetics Employment Laws

States first addressed the use of genetic information in employment decisions in the 1970s and '80s with protections

from discrimination for job applicants with the sickle cell trait. Wisconsin was the first state to ban genetic testing and
discrimination in the workplace in 1991. Genetic nondiscrimination in employment laws are now in place in 33 states. The scope
and functions of these laws vary widely. All laws prohibit discrimination based on the results of genetic tests; many extend the
protections to inherited characteristics, and some include test result of family members, family history and information about
genetic testing, such as the receipt of genetic services. Most states also restrict employer access to genetic information, with
some prohibiting employers from requesting, requiring and obtaining genetic information or genetic test results, or directly or
indirectly performing or administering genetic tests.

Congress has not enacted legislation to specifically address the use of genetic information in employment decisions. However, in
1995 the Equal Employment Opportunity Commission interpretedlrr-"disability" in the Americans with Disabilities Act to include
genetic predisposition to disease. Conflicting rulings raise questions whether the Supreme Court would accept this EEOC
interpretation. In.February 2000 President Clinton banned genetic discrimination in the federal workplace and called on Congress
to pass a federal genet'ic information nondiscrimination law for private sector employment. Legislation that would prohibit
discrimination in employment based on genetic information is currently pending in Congress.

Genetic Prohibits Employer From
discrimination
prohibited in Specific
hiring, firing, Requesting Requiring Obtaining Penalties for
and/or terms; Genetic Genetic Genetic Genetic
conditions or | Information Information | Performing Information || Discrimination
privileges of Genetic Genetic Genetic Genetic in
State and Statute employment Test Test Test Test Result Employment
Total 33 18 25 i6 10 i3
California Govt. §12926,
Govt. §12940 X X
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Genetics and Life, Disability and Long-term Care Insurance

Updated 10/03/03

SEE NCSL'S Genetics Laws and Leaislative Activity page to access our database of 2004 state genetics legislation.

While a majority of states have enacted laws that strictly prohibit the use of genetic information for risk selection and risk classification
in health insurance, fewer states restrict the use of genetic information in life, disability and long-term care insurance. Seven states
prohibit genetic discrimination in life insurance without actuarial justification. Of these seven, Arizona, Maine, and New Jersey also
prohibit genetic discrimination in disability insurance without actuarial justification, and Massachusetts, Montana and New Mexico
extend their prohibitions to disability and long-term care insurance. Colorado, Massachusetts, Oregon and Vermont prohibit insurers
from requiring applicants to undergo genetic testing for long-term care insurance but permit the use of test results. Some states
mention life, disability or long-term care as exclusions to their genetic nondiscrimination legislation. For these states there are statute
citations below but no columns are checked.

State and Statutes

Restricts
Discrimination
Based on Genetic
Information in

Restricts
Discrimination
Based on Genetic
Information in

Restricts
Discrimination
Based on Genetic
Information in
Long-term Care

Requires
Actuarial
Justification
to Use Genetic
Information in

Requires
Informed
Consent to
Use Genetic

Life Insurance Disability Insurance Insurance Life Insurance | Information
California
Insurance §810146 to 4 v v Vi
10149.1
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DNA Index System

| Participating States | Statistics | CODIS Home Paae | FBI Home Page |

CODIS generates investigative leads in crimes where biological evidence is
recovered from the crime scene using two indexes: the forensic and offender
indexes.

The Forensic Index contains DNA profiles from crime scene evidence.

The Offender Index contains DNA profiles of individuals convicted of sex offenses
(and other violent crimes) with many states now expanding legislation to include
other felonies.

Matches made among profiles in the Forensic Index can link crime scenes together;
possibly identifying serial offenders. Based on a match, police in multiple
jurisdictions can coordinate their respective investigations, and share the leads they
developed independently. Matches made between the Forensic and Offender
indexes provide investigators with the identity of the perpetrator(s). After CODIS
identifies a potential match, qualified DNA analysts in the laboratories contact each
other to validate or refute the match.

NDIS Profile Composition (as of January 2006)

Forensic Profiles in NDIS: 128,256

Convicted Offender Profiles in NDIS: 2,883,095
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State Laws on DNA Data Banks

Qualifying Offenses, Others Who Must Provide Sample

December 2004

All 50 states require that convicted sex offenders provide a DNA sample, and states are increasingly expanding these policies to
include offenders who have committed other serious crimes. To date, 39 states require that all convicted felons provide a DNA sample

to the state’s database.

Louisiana and Virginia have laws authorizing arrestee sampling; and Texas law allows post-indictment samples of certain sex
offenders. California’s Proposition 69, approved by voters on November 2, 2004, requires DNA samples of adults arrested for or
charged with a felony sex offense, murder or voluntary manslaughter, or attempt of these crimes. Starting in 2008, the measure
requires arrestee sampling be expanded to arrests for any felony offense. ( This same measure requires collection from all convicted

felons.)

DNA data bases in all states today are connected to the National DNA Index System, which is run by the Federal Bureau of
Investigation for federal and state information sharing.

‘State All Felonies

Other

Juveniles

California X

Il convicted felons were added as a result of Proposition 69 in 2004, as
ere adults arrested for or charged with a felony sex offense, murder or
oluntary manslaughter, or attempt of these crimes. Starting in 2009,
rrestee sampling is expanded to arrests for any felony offense.

alifornia statute includes those not guilty by reason of insanity for
ualifying offense; those convicted of terrorist activity in violation of
eapons of mass destruction provisions; and those convicted of a
ualifying offense in another state.
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About Us Case Profiles Causes and Remedies Support Us Policy Press Links

ROBERT
CLARK

Exonerated in
Georgia

% Alejandro Hernandez

Year of Incident: 1983 March 4, 2006
Jurisdiction: lllinois
Sentence: Death 174 EXONERATED
Croditd Loran Santow] Year of Exoneration: 1995
The lilinois Death P‘-:l.mlt',' Sentence Served: 11 years

Education Project

The Innocence Project at the Benjamin N. Cardozo School of Law at Yeshiva University, founded by Barry C. Scheck and Peter
J. Neufeld in 1992, is a non-profit legal clinic and criminal justice resource center. We work to exonerate the wrongfully convicted
through postconviction DNA testing; and develop and implement reforms to prevent wrongful convictions. This Project only
handles cases where postconviction DNA testing can yield conclusive proof of innocence. For more information regarding what
we do and what kinds of cases we handle, please click on the Innocence Project tab or visit our FAQ page.

RECENT DEVELOPMENTS:

Innocence Network Conierence to be held i h

Robert Clark exonerated and freed in Georaia after 24 vears
Rodriquez free 18 rs after wrongful conviction

Doswell exoner: nd fr in Pennsylvani
About This Innocence Project: A history of our project, what we do, who we are, other projects by state, and employment
opportunities.

Case Profiles: Names, faces, and the stories of the wrongfully convicted. This page allows you to search by name, date,
jurisdiction, and charge.

Causes & Remedies: What are the main causes of wrongful convictions and how can the system be fixed? Facts, statistics, and
recommendations from our own study of DNA exonerations.

Support Us: How you can donate and support the work of the Innocence Project.

Policy: Find out what laws apply in your state and across the country. See what laws have been passed, which are pending,
and what they contain.

Links: Links to other Projects by state as well as other organizations, articles, and areas of expertise.

The Innocents: Photographs by Taryn Simon, introduction by Barry Scheck and Peter Neufeld.

LIFE

=@ Afterinnocence

AF
EXONERATION
Learn about the film After Innocence

PROGRAM
Find out the Life After Exoneration Program

Innocence Project © 2006 | Site Credits
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Comparison of State Post Conviction DNA Laws

STATE

California

Who Can Apply
For Testing?

Who Pays?

Preservation
Required?

Fiscal Analysis of
Preservation

Incarcerated felons

State, but court can
order the petitioner if
able to pay

For time that offender
remains incarcerated;
entity has discretion to
determine how to
retain evidence;
preservation portion of
law is automatically
repealed on 1/1/03

Quoted from fiscal
note: "Potentially
significant reimbursable
local costs for evidence
storage. Sheriff's
offices and police
departments differ in
how long they store
evidence, but most do
not store evidence after
appeals have been
exhausted. By
mandating storage, this
bill creates annual
costs that could be in
the range of $1 million.
For example, if Los
Angeles City and
County each have to
purchase refrigeration
units for biological
evidence and rent
additional storage
facilities, the annual
cost could exceed
$200,000. Extrapolating
statewide, the cost
could reach $1 million
since individual
departments maintain
their own facilities.”
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THE DNA DRAGNET

To find a kdller, a town

asks all its men to give a

sample. Savvy policing
or invasion of privacy?

'ii ,a, _
In the hunt for the murderer
of Christa Worthington, right, a cop in
Truro, Mass., asks a local man for a DNA
sample, swiped from inside the cheek

KEVIN MINGORA—CAPE COD TIMES; BELOW: STEVE HEASLIP—CAFE COD TIMES
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THE KIT

By AMANDA RIPLEY TRURO

N THE SUMMER OF 1847, A PANICKED
mother in a small village in Barnstable,
Mass., on Cape Cod, reported her 10-
week-old son missing. The townsfolk
fanned out to search for him. Within
hours, his body was found floating in
the harbor. Because no strangers were
visiting that day, the villagers knew the
killer was one of them. At the funeral the
next day, each resident was asked to ap-
proach the tiny open coffin, lay hands on
the body and declare his or her innocence,
a scene described by Evan J. Albright in his

i
DRASALIVA
COLLECTIONKIT
O e

THE VICTIM

book Cape Cod Confidential. The villagers
were looking for signs of guilt. They had
found none, and only the boy’s family re-
mained. His mother at first recoiled at the
idea of touching her dead son. Then, as she
did so, she yanked her hands away from the
corpse as if they had been scalded. “I didn’t
doit! I didn’t do it!” she blurted out. The vil-
lage had found the murderer.

A small seaside town about an hour
north of Barnstable began another unspar-
ing manhunt this month in hopes of solving
a three-year-old murder. Police in Truro,
Mass., intend to collect the DNA of every
one of the town’s 790 males. After that, the

cops may cast a wider net, reaching neigh-
boring towns. They started by approaching
men at Truro’s few outposts—the post of-
fice, the pizza place, the grocery store—and
politely asking each if they could swipe a
lollipop-size swab inside his cheek. It’s
strictly voluntary, and the Truro men can
say no. Then again, the police are taking
the license-plate numbers of all the men
they approach, and will be noting those
who refuse the test.

Fifteen years ago, it was believed that
such mass DNA collections—which began in
Europe—would never catch on in the U.S,,
with its stalwart protections against invasive
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search and seizure. But the temptation to
solve unspeakable crimes, particularly ones
involving children, has proved powerful.
Truro’s is at least the 19th DNA dragnet in the
U.S. As testing becomes faster and cheaper,
such collections are becoming more fre-
quent. And the debate about whether they
are right sliced this seaside town in two last
week;, just it has Baton Rouge, La.; Charlot-
tesville, Va.; and Miami.

On Jan. 6, 2002, Christa Worthington,
46, a former fashion writer, was found
dead, stabbed through the heart in a door-
way of her bungalow. Alive and clinging
to her was Ava, 24, her daughter, who had
spent 36 hours alone with the body. The
killer had stabbed Worthington so power-
fully that the blade had left a mark in the
floorboards beneath her. It appeared that
Ava had tried to tend to her mother, dab-
bing her face with a washcloth. “Mommy
fell down,” she sobbingly told the person
who found her.

Worthingtons had lived in Truro for
generations. In fact, one of the first rescue
workers at the scene was Christa’s cousin.
Christa had moved there from New York
City to care for her sick mother. She had
had an affair with a local fisherman, which
produced Ava. After her mother died,
Christa decided to stay. In her shingled
house on a hill, surrounded by a tangle of
spindly trees, she had started a new life,
although not necessarily a frictionless one.
What with family strains and frustrated ro-
mances, there were plenty of obvious sus-
pects. Semen was found on Worthington’s
body, but it did not match any of them.

Truro has no main street, no stoplights,
no trash pickup. Though the area bustles
with writers and artists in the summertime,
itis quiet, even suffocating, in the off-season.
“In the winter, we pay too much attention to
each other;” a local told the Boston Globe
after the murder. None of that attention had
turned lethal since 1969, the year of the last
homicide. “When you have an unsolved
murder in your town, there’s this free-
floating anxiety,” says Truro resident Maria
Flook, who wrote a book about the killing.

On the third anniversary of Worthing-
ton’s death, local and state police, advised
by FB1 profilers, began swabbing for bNA—
hoping to finally find a match to the person
with whom Worthington last had sex, even if
he was not the murderer. The year-rounders,
as they are called, were not shy in respond-
ing. About 10 locals called the 'state A.c.L.U.
chapter, which quickly sent a letter of
protest to law-enforcement officials and is
considering litigation. Some men have re-
fused to give a sample, though Cape and

Islands district attorney Michael O’Keefe
declines to say how many. “I have a tirade
ready;” says Michael Jerace, who intends to
turn the police down. “I’s very frightening.
1t’s all part of the ambiance of the country
right now.” Others have gone to the cops,
regarding it as a civic duty. Police chief John
Thomas says at least 80% of his e-mail has
been supportive. Fred Simonin, owner of
the Highland Grill, where residents go to get
Krispy Kreme doughnuts and pizza, readily
complied, accepting a swab as he stood be-
hind his counter. “Does it bother me? No. I
don’t plan on raping or killing anyone;” says
Simonin, in his orange Truro baseball cap.

When Michael Kaelberer made his
regular trip to the dump on a recent Sun-
day, a friend going the other way tried to

| wish | could be
hold enough to
refuse. [But] it's a
difficult situation.
It's a small town...

The word gets out.
You already hear
who has refused.

—MICHAEL KAELBERER,
a Truro Little League coach

wave him off. “They’re down there!” he
warned. “Aw, man,” Kaelberer said. He had
heard about the DNA sweep, and he didn’t
like it. He had lived in Truro for 33 years
precisely because this kind of nonsense
didn’t happen here. Still, he had decided to
surrender. “What are you going to do? You
gota truck full of garbage,” he says. “This is
a small town. It’s not worth getting on a list
if you're not guilty.”

O’Keefe and the police have promised
that the samples will be destroyed if they do
not match the evidence. But state law does
not require them to keep their promise, says
the A.c.L.u. In Baton Rouge, police swabbed
1,200 men, most of them white, in 2002 and
2003, following tips. Although the early fo-
cus was on white men, it turned out the
killer was black. Some of the samples ended
up in the state crime database anyway. More
than a dozen of the men are suing to have

their samples removed. Corporal Don Kelly,
a spokesman for the Baton Rouge police, de-
fends the investigation but acknowledges
the long-term dilemma: “Let’s face it. If we
took a DNA sample from every male child at
birth, we could solve a lot of crimes. But is
that a price we're willing to pay?”

Probably not. A better question might
be, Do DNa dragnets work? The answer so
far is, rarely. The largest sweep in the U.S.
took place in Miami, where in 1994 cops
sampled 2,300 men in search of a serial
killer. The dragnet did not catch the killer.
Of the 18 publicized U.S. sweeps, only one—
a narrow sampling of 25 workers at a nurs-
ing home—has been successful, according
to a 2004 study by criminologist Samuel
Walker of the University of Nebraska at
Omaha. Walker called the sweeps “unpro-
ductive” and said that if they are to contin-
ue, national guidelines are urgently needed.

In Britain, where the first ever mass
DNA sweep took place in 1987 (indirectly
leading to the conviction of a rapist and
murderer who tried to escape detection by
asking a co-worker to take the DNA test for
him), the results have been more impres-
sive—and the public far less resistant. The
Forensic Science Service of England and
Wales has carried out 292 DNA dragnets
since it began counting in 1995. So far, 61—
about 20% of all sweeps—have produced
significant matches, helping push an inves-
tigation toward a suspect and, on numerous
occasions, a conviction. In 1998 Striick-
lingen, Germany, undertook the largest col-
lection to date. More than 16,000 men in a
rural town were sampled after a girl, 11, was
raped and strangled. In a quest to restore
the town’s innocence, entire soccer teams
took the test together. The killer, pressured
to participate by friends, also complied,
sealing his fate.

Given the history of Massachusetts’
crime lab, it’s hard to imagine Truro’s DNA
samples getting processed anytime soon. It
took several months just to get the pna
from the initial suspects processed in the
Worthington case. But D.A. O’Keefe insists,
without elaborating, that the effort will
have “ancillary benefits”” The rush of atten-
tion has clearly got the town talking again.

And maybe, somewhere, it has got
someone nervous, says Chief Thomas. “I
hope that whoever did this cannot sleep at
night. And if they do sleep, I hope they
have nightmares. I hope they wake up in
a cold sweat. And I hope the person next
to them realizes what’s going on and says
something” —With reporting by Theunis Bates/
London, Marc Hequet/St. Paul and Ruth Laney/
Baton Rouge
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Virginia Aggressively Uses
DNA to Solve Other Cases

A law allows police to
compel suspectsin
violent offenses to give
samples for study in
unsolved crimes. Issues
of privacy are raised.

By STEPHEN BRAUN
Times Staff Writer:

FATRFAX, Va. — Hours after
the new year dawned, two men
were led into the booking area of
the Fairfax County Detention
Center and ordered to scrape
their cheeks with tiny swabs.
The same thing happened 160
miles away in the small town of
Waverly, where a stabbing sus-
pect had been brought in after a
bloody fracas.

In both cases, the suspects
provided police with DNA sam-
ples compelled under a new Vir-
ginia law that seeks to use ge-
netie tests to broaden the hunt
for suspects in unsolved crimes.

Soon after the tests were car-
ried out, Fairfax sheriffs depu-
ties took the DNA samples to a
state forensic lab down the
street. And Waverly Police Chief
Aaron Britton drove 60 miles to
Richmend to provide state offi-
cials with a sealed envelope con-
taining genetic traces from the
stabbing suspect held in the Sus-
sex County jail.

Starting Jan. 1, Virginia un-
leashed the nation’s most ambi-
tious law enforcement effort to
use genetic testing to mateh sus-
‘pects with evidenee found at un-
solved crime scenes — an aggres-
sive melding of science and law
enforcement that civil libertar-
ians warn will chip away af con-
stitutional and privacy rights.

Under the law passed last
year by the Virginia Legislature,
police are authorized to order
suspects being charged with vio-
lent crimes and some other felo-
nies to provide DNA samples or

forfeit their right to be released

at their booking. The saliva
traces are being entered into Vir-
ginia’s DNA bank, where foren-
sic workers will be able fo search
for links to crime scene evidence
from among 170,000 DNA sam-
ples — a vast collection sur-
passed only by Britain's genetic
bank.

always concerned when the gov-
ernment gathers a large amount
of personal information for its
own discretion.”

In Waverly, Britton said his
beleaguered seven-officer force
has had a difficulf time contend-
ing with transient criminals. He
said last year’s serial sniper kill-
ings in the Washington, D.C,,
suburbs reinforced the need to
move quickly to match suspects
to erime scenes. “It’ll help for the
kinds of crimes we're getting
these days,” he said. “You have
people doing things all over the
place, and we never know who
we're dealing with when we ar-
Test them.”

Britton was one of the first to
use the law. The process, he said,
went as easily “as taking a finger-
print.”

Constitutional experts ex-
pect the law will be challenged.
Peter Neufeld, a New York erimi-
nal attorney and DNA specialist,
said he worries that eagerness to
use DNA samples to scan fdr
other crimes will encourage offi-
cers and prosecutors to charge
suspects solely “to strengthen
weak cases while they fish for
other charges.”

And Christopher Amolsch, a
Washington-area defense attor-
ney, said he fears suspects ac-
quitted of criminal charges may
be haunted by DNA samples
that will end up “floating around
for years through the system”
despite Virginia's assurances
that such information will be
safely expunged.

The law was pushed Iast year
by Virginia's attorney general,
Jerry W. Kilgore, as the next logi-
cal step in the state's buildup ofa.
massive collection of genetic
tracesused to match against evi-
dence at unsolved crime scenes.

“We think we're in the van-
guard,” said Paul B. Ferrara,
head of the Virginia Division of
Forensic Science. “Within the

. next few years, you'll see all the

states applying this to their ar-
rested felons.”

Louisiang and Texas have at-
tempted similar procedures. But
Louisiana’s effort to take DNA
samples from those accused of
serious crimes has stalled be-
cause of staffing and budget
woes, and Texas is applying the
tests only to those charged with
a limited range of sex ecrimes.

ment's growing use of DNA sam-
pling as an investigative tool.
Unlike fingerprinting, a
court-sanctioned technigue that
police have used for decades to
identify the presence of suspects
at crime scenes, DNA matching
has become a powerful weapon

.over the last decade, providing

authorities with the ability to
find genetic fraces in carpet fi-
bers, hair, saliva — almost any-
thing that a suspect contacts.

In the sniper case, for exam-
ple, police have linked juvenile
suspect Lee Boyd Malvo to one
homieide seene because traces of
his DNA were allegedly found on
a grape stem recovered at the
site.

But some legal experts sug-
gest that the use of DNA sam-
pling to search for a suspect’s in-
volvement in other crimes
beyond the immediate offense
raises serious constitutional
problems. ]
 “There may be plenty of new
and wonderful law enforcement
purposes for DNA sampling,”
said Ira Robbins, a professor of
criminal law at American Uni-
versity, “but there’s real concern
whether this particular use is
proper.” While a convieted crini-
nal “has ]ost the presmnptlun of

The most glaring concern,
Neufeld said, is the damage done
to suspeets whose felony charges
are dropped before trial or who
are acquitted.
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A provision ofthe Virginialaw

compels forensic officials to de-
stroy the DNA samples soon af-

ter charges are dropped. But if

copies end up in the hands of

other agencies, there may be no

way to ensure their destruction.
“Hatya Newton, counsel for
the forensic division, acknowl-
edged some looseness in the law
that might pose other difficul-
ties. It is unclear, for example,
what happens when a ftrial re-
sults in a hung jury — a situation
in which a suspect is not clearly

acquitted, but also escapes a

guilty verdict.

Andthe law does not spell out
how to compel DNA tfesting of
uncooperative suspects. The
threat of being held for refusing
to provide a genetic sample has
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Summary of Key Provisions of the California Proposition 69 Initiative Statute
Alice A. Noble, J.D., M.P.H.
Grant No. 1 ROI-HG0002836-01

California Proposition 69, passed by the electorate on November 2, 2004, amends the
California Penal Code. The proposition was enacted out of a perceived necessity “...to
clarify existing law and to enable the state’s DNA and Forensic Identification Database
and Data Bank Program to become a more effective law enforcement tool.” Calif.
PENAL CODE § 295 (b)(3). The key provisions of the measure are outlined below.

Expanding the DNA Data Bank
Calif. Penal Code § 296(a)

The key provisions include expansion of categories of individuals from which a DNA
sample may be taken for inclusion in the DNA data bank. These individuals include the
following categories:

> All adults and juveniles convicted of any felony offense or adjudicated delinquent
for committing a felony offensg, The definition of “felony” also includes
attempts to commit the felony.

» Adults and juveniles who are required to register as a sex offender or arsonist
because of the commission of, or attempt to commit, a misdemeanor or felony;
and adults and juveniles housed in a mental health facility or sex offender
treatment program per referral of the court as a result of being charged with a
felony offense.

» Adults arrested for or charged with felony sex offenses, murder, or voluntary
manslaughter (or an attempt to commit such an offense)

» Beginning in 2009, adults arrested or charged with any felony offense

These provisions apply retroactively, thus authorizing the collection of DNA samples
from those currently incarcerated for qualifying offenses, or those serving probation or
parole for qualifying offenses. Upon arrest, a “buccal swab,” a sample of the inner cheek
cells of the mouth, will be obtained from those individuals charged with a qualifying
offense, as noted above. Blood samples may be collected in certain situations at the
discretion of the California Department of Justice.

Collection and Purging of Suspect Profiles and Samples
Calif. Penal Code § 297(b), (e), (f)

In the case of DNA profiles of suspects, including those who submit DNA samples
voluntarily for the purpose of exclusion, the sample may be retained in the data band for
two years. The sample may be compared to evidence from as many cases and =
investigations as necessary, and searched against DNA profiles in any available data
bases.

The law enforcement agency that submits a sample from a suspect shall notify the
appropriate crime lab(s) after a period of two years whether the individual continues to be

considered a suspect in a criminal investigation. Lﬁhﬂﬂwﬁﬂﬁw
the DOJ DNA laboratory shall remove the suspect sample from the data bank files.
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Failure to purge or a delay in purging such samples, however, will not be grounds for an
invalidation of an identification, warrant, or arrest, or for a dismissal of a prosecution,
based on the samples in question.

The law states that the limitations on the types of offenses under Section 296(a) that
qualify for inclusion of the individual’s DNA into the database is for the purpose of
facilitating the administration of this chapter by the DOJ, and these limitations shall not
be the basis for dismissing an investigation or prosecution or for reversing a verdict of
disposition. Moreover, the where a sample is obtained or placed or retained in the data

bank by mistake, an arrest, conviction, or adjudication based on that sample will not be
invalidated.

New Felony Offense: Tampering with DNA Samples
Calif. Penal Code§298.2(9)

The measure creates a new felony offense for anyone who is required to submit a
specimen sample and (1) knowingly facilitates the collection of wrongfully attributed
DNA samples with the intent to deceive as to its origins; or (2) knowingly tampers with
any DNA sample or collection container with the intent to deceive as to the sample
origins. Conviction under this provision is punishable by imprisonment for two, three, or
four years.

Timely Collection and Analysis of Samples
Calif. Penal Code § 298.3

The measure encourages the timely collection and analysis of samples. The DOJ is
required, contingent upon the availability of funding, to contract with other public or
private labs for analysis of samples that are not fully analyzed and uploaded into state or
federal data banks within six months of receipt.

Quarterly Reports

Calif. Penal Code § 295 (h)(4),(5)

The DOJ is required to file quarterly reports tracking the number of DNA samples
obtained, analyzed and included in the state and federal data banks, as well as the number
of “hits” and “investigations aided,” as reported to the National DNA Index System. The
report shall also document the lab’s accreditation status, its participation in CODIS, and
the money collected, expended, and disbursed pursuant to the statute. The quarterly
reports will be posted on the DOJ web site and made accessible to the public.

The Department of Corrections is also required to make quarterly reports to be published
electronically, which shall include the number of inmates yet to provide DNA samples to
the DOJ DNA Laboratory and the number of samples yet to be forwarded to the DNA
Laboratory within 30 days of collection.

Expungement Requests
Calif. Penal Code § 299

The measure permits certain individuals whose DNA have been included in the DOJ data
bank to petition to have their DNA sample destroyed and the profile expunged from the
data bank. The individual must have no past of present qualifying offense, or be subject
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to any other legal basis for retaining their sample and profile. The individual may file a
written request for expungement if one of the following are satisfied:

» Following arrest, no charges were 1iled;

» Underlying conviction serving as the basis for inclusion in the data bank has been

/\? reversed and the case dismissed;
» A finding of actual innocence of the offense in question; or

» A finding of not guilty or an acquittal has been entered as to the underlying
offense.
[This represents a change. Under prior law, the court issuing the reversal, acquittal, or
dismissal was required to issue an order that the DOJ expunge all identifiable information
in the data bank and any criminal identification records pertaining to the person.]

The court has the discretion to allow or deny the request, and any such determination is
final and nonreviewable. If the request is granted, the DOJ will destroy the sample and
profile when it receives a court order acknowledging that the petitioner has met the
requirements of the law. These include the written request of the individual, along with
written documentation, as specified, that the requirements for expungement have been
met, that adequate notice has been given to prosecutors and the DOJ and that they have
not filed an objection, that no retrial or appeal is pending. Failure to expunge, or a delay
in expunging, the sample and profile will not invalidate an identification, warrant,
probable cause to arrest, or an arrest.

International Law Enforcement Database or Data Bank System
Calif. Penal Code § 296.6 (a)(b)

The statute contemplates California’s participation in international data bank systems. It
gives the Department of Justice responsibility for “liaison” with the FBI regarding the
state’s participation in national or international DNA data banks. Also, the statute
permits the population databases and databanks of the DNA Laboratory to be made
available to and searched by any national or international law enforcement database or
data bank system.

Additional Funding
Calif. Government Code § 76104.6

The measure provides for additional funding to subsidize the DNA data bank expansion
by adding $1 to every $10 in criminal penalties. The measure sets forth percentages for
apportioning revenues realized from this surcharge between the state and local
governments. After an initial phase-in period, local governments will receive 75% of the
funds realized, with 25% apportioned to the state. At the local level, this funding will
offset costs associated with DNA sample collection, and analysis, tracking and
processing of crime scene samples.



