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Genetic Diseases in the Jewish Community
Carrier Testing

What are "Jewish" genetic disorders?

The "Jewish" genetic disorders are a group of conditions Whlch are unusually common
among Jews of eastern European (Ashkenazi) descent. Although these diseases can affect
Sephardi Jews and non-Jews, they afflict Ashkenazi Jews more often - as much as 20 to 100
tmles more frequenﬂy

Why are certain disorders more common among Ashkenazl Jews? -
Scientists believe that certain disorders became more common among Ashkenazi Jews
because of at least two processes: the "founder effect” and "genetic drift." The "founder
effect" refers to the chance presence of these genes among the "founders" or ancestors who
immigrated to eastern Europe at the time of the Diaspora (70 A.D.). Prior to this time we
presume that these disorders were no more common among Jews than among any other
people. "Genetic drift" refers to the increase in frequency of the genes for these disorders i in
-this group, as a result of chance. Because Jews tend to not marry outside of their faith and

"+ community, the relatively high frequency of these genes among Jews did not pass into other

- communities, nor was the frequency lessened by the introduction of other genes from outsu;ie '
' _the Ashkenazn J e\msh commumty ‘

| Wkat are the Jewish genetic dlsarders? ' o
There is no "official" list of these conditions, and they include dlsorders whlch dlrecﬂy result
- from mutated genes (Mendelian disorders), and disorders which result from the combmat:on

. - of spe01ﬁc genes (dlsease predlsposmon genes) plus other factors

rMendellan Dlsorders‘
Bloom Syndrome
Canavan Disease
Cystic Fibrosis
Factor XI Deficiency
Familial Dysautonomia (Rliey-Day syndrome)
Fanconi Anemia -
Gaucher Disease
Mucolipidosis IV
Niemann-Pick Disease
‘Non-Classical Adrenal Hyperplasm
Nonsyndromic Hearing Loss
Tay-Sachs Disease .
* Torsion Dystonia - S
Disease Predisposition Genes ' S
Breast Cancer (BRCA1 and BRCA?2) '
Familial Colon Cancér

Are there Sepizardt Jewish genettc dz,s'eases? _ : .
Yes. These include Beta-thalassemia, Familial Medlterranean Fever, Glucose-6-phosphate
dehydrogenase deﬁclency, and Type 1 Glycogen Storage disease. -

What other groups of people have specgf' C. genettc dlseases? , ' '

It is estimated that we all carry 6 - § disease-producing genes which would be harmful 1f
passed on to our children by both mother and father. Many other racial and ethnic groups
have "their own" genetic disorders - disorders which are not umque to the group, but which
are more common in the group 2
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Genetic 'matchmakers’ prevent tragedics  Jerusalem post March 6, 2003

Having a healthy baby who needs to be fed, dressed and played with is a blessing, but t‘oere isno greater .
_nightmare than having to care for a baby whose cruel fate death from an mcurable and deblhtaung mhented -
disease hke Tay-Sachs or Canavans has been sealed e

~ Insucha mtuatxon "you e just waltmg for the baby to dle v says Mmam Schlﬂ'er a New York woman whose
‘son Nuss1e died of Canavans four years ago aﬁer the disease made him blind, deaf, helpless and severely
retarded. , ‘

' "You lose your ch11d even whlle he ] ahve U

She and her husband Mlchael both haredl Jews -+ had not known that they each carried the recessive gene for
Canavan's: And before they got engaged, they didn't know that they could have taken a simple blood test that,
by soundmg an alarm about thelr genetlc mcompatxblhty, would have put anend to the:r relatlonshlp at a very .
early stage ‘ S .

Such tests are. oﬁ‘ered by & vohmtary orgamzanon called Dor Yesharlm (Conumttee for Prevention of Jewish
Genetic Diseases) in Istael, the US, Switzerland, Canada and other places where Ashkenazi Orthodox and
haredi Jews live. Over the past two decades, the births of thousands of children with horrible, fatal genetlc
diseases have been prevented

Dor Yesharim was founded by New York Rabbi Joseph Ekstem whose wife gave buth to four Tay—Sachs
children one afier another, ali of whom died before the age of six, even though the risk of the disease in children
born to two carriers is 25% for each pregnancy. They later had a normal child who produced grandchildren _
living in Isracl. The Eksteins were determined to prevent other Ashkenazi Jewish couples from going through
the suffering they endured: After consulting with rabbis and medical experts, they establishied Dor Yesharim in
New York (429 Wythe Avenue, Brooklyn, New York 11211). The organization targets those Jews who- marry as
. aresult of introductions rather than a chance meeting, The young man and woman undergo a blood test and - -
receive a personal code. Before a relationship becomes serious, they contact Dor Yesharim, présent their code -
numbers, -and are told whether they are genetically compatible. If they are, the relat1onsh1p can proceed if they
wish; if not, they are wamed that their firture children would be at high risk for hopeless homble diseases...

"Some people say they 'have no Tay-Sachs or-Canavan's, in fheir family, so they don't have to \vorry," notes Prof. -
Edwin Kolodny, head of the neurology department at New York University Medical Center. But this is not so,
he adds. If they have & recessive gene, the disease will not present itself unless a member of the famnly marries -
and has chﬂdren with auother camer

"Don't thmk 1t can't happen to you,“ he warns.

Kolodny says the ngsbrook Jewish Medical Center in New. York was bu1lt with a 16 bed faelhty for treatmg
Tay-Sachs babies; now, thanks to pre-marriage testing by Dor Yesharim, it is "completely empty." It is "foolish,
even criminal, for observant Jews not to undergo testmg to prevent the birth of children with these dreaded

diseases."
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R’ J. David Bleich, “Genetic Screenmg,” Tradltum 341 (2000)
3. TAY—SACHS

- To the extent that it is based on fact, Rabb: Femstems caveat is also unexcepnonable Jewmh law regards as
inviolate the privacy of personal information that a person does not wish to disclose-to others. Jewish law -
demands that confidences be respected not only by professionals with whom one has éntered into a ﬁduclaly
relationship but also by friends and acquaintances and even strangers to whom such information has been
imparted. A fortiori, information of a personal nature that may be used unjustly and irrationally to a person's .
detriment dare pot be divulged. Nor should information that is hkely to cause a person physical harm or
emotional distress be imparted to that individual,
 However, when the concern is with regard to the carrier state for Tay-Sachs disease one cannot fail to-be
taken aback by the discovery that such concern exists. As Rabbi Feinstein himself forthrightly acknowledges, a
Tay-Sachs catrier is at absolutely no increased risk for any physical or mental disease or handicap, Nor, unless
he marries another Tay-‘Sachs carrier, are his children exposed to the risk of anything worse than themselves '

~ being Tay-Sachs carriers. There are no scientific or rational grounds for a non-carriér to shun a 'I‘ay-Sachs o
‘carrier as a marriage partner or for any other form of social or ecoriomic discrimination. No scientist worthy of

that appellation would lend credence to any such assertion. Smce there is absolutely no physwal or mental

burden, either actual or potentlal ‘associated with the carrier state, discovery that one is a carrier should not -

brmg psychological trauma in its wake. Any resultant trauma is entirely the product of mlsmformatlon 6

_ Why, then, is misinformation regarding the Tay-Sachs carrier state so widespread in our community? To. -
our regret and harm, many persons who lack basic education in the sciences are lacking in' even e lementary -

knowledpe with regard to genetics. They do not grasp the difference between dominant and recessive traits,
.camnot properly distinguish between incipient disease and propensity for disease, cannot distinguish between -
necessary causation and statistical probability and sometimes they do not even understand that the demonstrated K
absence ofa defectlve gene in a child assures that the genetic disease or propensity has not been- inherited,
- What is the solution? The proper solutjon, the simplest solution, the solution with the most salutary - -

' cost-benefit ratio and certainly the most en_l_gh_tened solution, is edncation. The requisite information can readily
be reduced to_clear and concise Ianggage and dlssemmated both wndelx and repeatedly Information saturauon ‘
effectively dispels ignorance, =

To their eternal credit, a number of sincere and self-sacrificing individnals have dedicated themselves to the
eradication of Tay-Sachs discase as well as of a number of other genetic diseases prevalent in the Jewish '
community. They havé indeed been markedly successful in achieving their objective. The system that hag been
instituted involves testing young men and wornen for the carrier state, but not revealing the results to the parties
tested. Instead, the information is retained by the testing organization which, when called upon to do 50,
matches the results with those of a prospective mamage partner. If both are carriers, they are advised not to g0
forward with their marriage plans, If only one is a carrier, they are simply informed that there is no lmpednnent
. to their marriage, but the results of the test are not divulged, because of a perception that there is a stigma and/or

a psychological burden attached to knowmg that one is a carrier. However, in refusing fo d1vulge the resuits of

. genetic tests to either the.young men and women affected or to their parents, a negative stereotypeig” : = - .
dramatically reinforced. The hocus-pocus of assigning numbers and later announcing that the prospective.
marriage of the bearers of matched numbers will either be propitious or will not be propitious imbues the
process with a Byzantine-like quality. Assuredly, refusal to test for the carrier state until announcement of an
engagement is imminent takes a toll in psychological trauma during the waiting period, not to speak of :
‘heartache caused those forced to abandon wedding plans already formulated and to go their separate ways, The
entire process confirms and reinforces a certam primitiveness and know-nothingism prevalent in cettain sectors -
of our. commumty

Nor is the procedure cost effectwe On the contrary, it is quite wasteful. The addmonal record keepmg and
the bureaucratic intermediaries represent an unnecessary expense. It is certainly simpler, less traumatic, less
time-consuming and less costly to draw blood for a Tay Sachs test in con_]unctmn with a routine blood test
performed by a pedmtrm:an during childhood. Moreover, if neither parent is a Tay Sachs carrier there is no way
that any of their children can possibly be a carrier. It is certainly cheaper and more efficient to.screen two adults,
even if they are beyond c]n]d—beanng age, than 10 test each child of a union blessed with multiple offspring.

Paradoxically, it is precisely in the community that utilizes this service that the underlying problem could
be dealt with most expedltleusly l_; .




', actually have a problem, Over 95% of babies who test posmve

PRENATAL TESTING

Prenatal Ultrasound

Using sound waves, an ultrasound can give a physician and eager parents a "window into the womb." The
advent of this technolgy has opened a whole new world into the life and development of the unborn child. -
Ultrasound can be nsed to determine the child's gestational age, to scan for abnormalities, and even to deten'mne
the baby's gender. Studles have shown that ultrasound is completely safe for your baby -

The doctor or ultrasound technologlst places a transducer (above nght) on the abdomen or in the vagma and an

_outline of the baby appears on the soréen. It takes a trained eye to-properly interpret the images, but usually a
parent can spot the heartbeat and larger features as the pregnancy progresses. You may even spot your baby
sucking his or her thumb! Whether or not you will have an ultrasound depends on if the doctor has an
ultrasound machine in the office and/or if there is cause to warrant the test. In most cases the doctor will give
you a print-out of the ultrasound — your first baby pictur‘e'

Common reasons for havmg an ultrasound mclude determmmg the age of tbe fetus if you re unsure about your B
* last petriod, to determine a cause for bleedmg durmg pregriancy, to evaluate the health of the fetus 1o dlagose
twms and to check for a breech blrth : :

: AFP Screenmg

The alpha-fetoprotem (AFP) test isa screenmg dev1ce used to check for the posmbhty of Down S syndrome or
spina bifida in the unborn child. It's a simple blood test given to the mother which checks the levels of three
hormones in the bloed. Varying amounis of the hormones ¢an be a sign that the child has a disorder. About five
percent of those women tested have a positive result; meaning that the hormone levels fall outside of the norm
However, only about one in thirty of those with a positive result -~ o : ol

have neither Down's syndrome nor spma bifida.

Amniocentesis

Performed usually at sixteen weeks or later, amniocentesis is a tost
used to determine if there are any genetic defects in the baby. .
Guided by ultrasound, a long necdle is inserted into the uterus and
- fluid is extracted. The fluid is then evaluated by a laboratory for
certain defects, infections, and/or fetal maturity.

: o Iwan ey
o

Amniocentesis poses a significant risk to the unborn child.
Approximately one in 200 are miscarried as a result of the test. -
Your doctor should explain his or her reasons for asking youto -
have this fest performed. It is usually recommended if the mother

. isover agé 35, the couple has had a previous child with chromosomal defects, or 1f the parents carry certain

genetlc dlsorders Nonetheless you may refuse this test in tlle interest of the baby s well-bemg

Chorlomc Vl“l Samplmg , S

Chorionic villi sampling (CVS)-is used to detect genetic defects in the unborn chlld early in pregnancy, at about -
ten weeks as opposed to sixteen for amniocentesis. The doctor inserts a long, thin tube into the uterus and snips
- off a small piece of the chorionic villi, tissue between the uteriné Iining and the fetal membrane which wﬂl
become the placenta The tissue is then analysed for genetlc abnormahtles

The results from this test are avallable sooner than w1th ammoeentes:s, but the rate of miscarriage is about three

times higher (1.5%) and the resulis may not be as accurate, There has also been some concern about fetal imb -

. abnormalities as a result of CVS. Find out exactly why your doctor is requesting this test before agreeing to it.
You may refuse this test in the interest of the baby's well-being. More about CVS.-

5
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Fetus of less than 40 days gestation
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Procedural risks versus theology: chorionic villus
sampling for Orthedox Jews at less than § weeks'
- gestation. Am J Obstet Gynecol 2002
“Jun;186(6):1133-6 Wapner RJ, et. al
-OBJECTIVE: According to Orthodox Jewish law,
‘abortion is only permitted before 40 days post
o Lo L “conception. This evaluation was perfonned to - L
. determine the feas and safety of perfonmng chonomc villus samplmg (CVS) at7 to 8 weeks‘ gestatlon so

that genetlc results would be usefui for these patlents _ S
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Fetus of less than 40 days gestation
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PRE-IMPLANTATION GENETIC DIAGNOSIS -

Preimplantation genetic diagnosis (PGD) allows genetic analysis to be performed on early
embryos prior to implantation and pregnancy. Genetics & IVF Institute has one of the
worldys largest experiences with this powerful new technology (over 600 cases through Dec
2003). PGD permits the prevention of genetic disorders at the embryonic stage, allowing. -
couples to achieve pregnancies through IVF w1th reductlon or virtual elnnmatlon of the nsk
of certam genetlc d13eases in thelr offsprmg il ;

Couples who elect to have PGD
undergo an in vitro fertilization (IVF)
or ICSI cycle and embryos are formed
as usual in the laboratory. Embryos
-are then biopsied with very. fine giass
needles and tools under microscopic
observation and control to obtain one
or two sample cells (blastomeres) for
* -genetic analys1s using either
‘ Speclahzed DN amphﬁcatlon or fluorescent hybndlzatlon systems, some of which were
first developed at Genetics & IVF Institute. Embryos whose biopsy results are normal are
then available for immediate transfer into the uterus, with additional embryos (if available)
frozen for subsequent transfer. Animal experiments and a very large experience with PGD in -
‘humans have documented the safety and efficacy of this technology for preventlng genetlc
dlsorders and producmg the bll'thS of normal chlldren .

The success of a PGD cycle hke any other IVF or ICSI cycle, is influenced by a number of
factors which will be discussed with you by our physicians before you decide whether or not
to use PGD technology

The follovwng are examples of some currently avallable Genetlcs & IVF Insntute PGD
services: .
PGD for Trisomy Preventwn and Chromosomal Aneuplotdy Screemng. Screening early
‘embryos for common chromosomal aneuploidies like Down syndrome (frisomy 21) may be -
helpful in many couples undergoing IVF, especially those with a history of recurrent
pregnancy loss, repeated IVF failute or advanced matemnal age. Not only has it been.

~ established that this- technology can improve implantation and ongoing pregnancy rates in

~ some couples by permitting enhanced selection of more normal embryos for transfer, but the

. rate of detectable trisomies like Down syndrome n offsprmg should theoretlcally be reduced
by these methods . L

PGD for gender select:on{fam:{y balancmg Genetics & IVF offers PGD for gender ‘

- selection for the purpose of family balancing for couples that meet qualifying criteria. At
Genetics & IVF, and only at our Institute in the greater Washmgton metropolitan area, can
this type of PGD be combined with MicroSort to maximize the number of embryos of

preferred gender, For add_itional information, please go to the PGD for family balancing page. -

PGD for prevenﬁon of X-h'nked diseases. Genetics & IVF offers PGD to transfer only
female embryos that would not be affected with X-linked diseases such as Duchenne
Muscular Dystrophy and X-linked hydrocephalus in families known to have an increased risk
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for such genetic diseases. When combined with our MicroSort technique for sperm
separation, the vast majority of embryos are female, i increasing the number of unaffected
embryos available for uterine transfer. -

PGD for Chromosome T ranslocat:on Couples in whlch one partner carries a chromosomal
translocation may experience recurrent miscarriages or the birth of a child with multlple bn'th
defects. PGD may be used to select normal embryos to fransfer in order to prevent such
outcomes Genetics & IVF has a long experience with the use of PGD for i improving
pregnancy outcomes in famlhes affected wnh ﬂ]lS relatlvely common genetle srmatlon.

PGD Jfor Spmal Muscular Atrophy (SMA) Type I Genettcs & IVF Instltute has repeatedly

and successfuily performed PGD for deletions in the survival motor neuron (SMN) gene that
_ has been identified in 98% of SMA type I cases. This complex diagnosis has been of great_ .
help io farmhes W1th pnor chﬂdren or other genetlc nsk faetors for thlS lethal dlse " R

PGD for Huntmgton Dlsease Genetlcs & IVF Inst;tute was the ﬁrst to develop eﬁ'ectlve :

" new PGD options for individuals in families which carry the HD gene. PGD is especm}ly

-~ effective and mereasmgly used for the many at-nsk individuals who wish to prevent HD i in
their ehlldren but do not des1re to know thelr own genetxe status with regard to developmg

PGD for Cystic Fibrosis (deltaF508). Genetics & IVF Institute's PGD program for cystic
fibrosis (CF) identifies the presence of the deltaF508 mutation, which accounts for 75% of
identified CF mutations. For the prevention of cystic fibrosis, PGD technology isan -
increasingly utilized altematlve to chorionic villus samphng or amniocentesis in at-risk
families.

Preimplantation polar body diagnesis. Biochem Mol Med 1996 Jun;58(1):13-7 Verlinsky Y, Kuliev A.
Preimplantation polar body diagnosis makes it possible to detect and avoid genetic and chromosomal disorders
before pregnancy. Our present experience of polar body diagnosis includes 187 clinical cycles, performed for
preimplantation diagnosis of eystic fibrosis, alpha-1-antitrypsin deﬂcleney, Tay-Sach's disease, retinitis
plgmentos:cl° hemop}nha A, Alport and sickle cell disease. :

Baby Bom After Genetic Screening of Eggs 07/09/04 07 41 EDT ' - _
SYRACUSE, N.Y. (A?) - A wonian has given birth to what her dactor calls central New York's first genottcally- o
selected baby after her fertilized eggs were screened in a lab for a hereditary disease.

The healthy baby girl, Taylor Michaels, was born'in early June after embryos created in a lab from the mother 5
eges and father's sperm were tested for cystic fibrosis a deadly genetlc disease that causes respu'atory infections,
breathing difficulty and permanent lung damage. '

Dr. Robert Kiltz, director of the CNY Feriility Center in Syraeuse said they used pre-nnplantation genetlc
diagnosis, or PGD, to screen the embryos, a procedure that has been available for about ﬁve years at fertility -
clinics in big U.S. cities.

The parents, Mary and Mike Michaels, are both cystic ﬁbroms carriers. Although they don't have the d1sease,
there is a 25 percent charice their offspring will. The Michaels found they were carriers when the1r 4—year-old

~ daughter, Tess, was born w1th cystlc fibrosis, Mary Mlchaels said, .

Fertilisation authorlty rules in favour of embryo selectmn for tissue donatlon '

BMJ 2004;329:251 (31 July) London Rebecca Coombes : '

The UK Human Fertilisation and Embryology Authority has given parents new powers to select embryos S0 that
the baby created can become a tissue donor to an ill sibling, The move relaxes regulations laid down by the
authority in 2001 to govern preimplantation genetic diagnosis—rules that were widely criticised as inconsistent, -
Before last week’s decision tissue typing could be carried out only in cells that had already been taken from
embryos for the purpose of testing for mherlted discases.
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Sex Selection

Will that be Meir or Meira? Jerusalem Post Judy Siepel-Itzkovich Jun. 5, 2003

- It is now possible to choose the sex of a baby even for non-mcdlcal reasons, but many ethical questions remain
unanswered.

Should couples be able to ¢hoose their children's sex, just as they choose the color of thc curtains in the baby's
room, the style of the crib and the size of the stroller?

It sounds ridiculous, but so did the idea of creating an embryo in a glass dish and unplantmg it in a womb - untll
Louise Brown, the first in-vitro fertilization (IVF) baby, was born in 1979. And so did the idea of surrogacy, in
which a couple's embryo is carried and delivered by another woman, who is paid for her time and suffering -
until it became icgal and supemsed in Israel less than a decade ago, and has already produced about 30 babies.

Boy? Girl? You Choose People March 1, 2004 e
Tommy and Dana Paschal married in 1982 and were soon blessed with three baby. hoys Thcy were a happy,
healthy family-even though, from time to time, Dana felt a little something, or someone, was missing, “T don't
think she ever stopped wanting a girl," says her mother, Pauline Ferguson. "She was just afraid to try again."
Then, in August 2000, Dana picked up a magazine while strolling through her local Kmart, Inside was an
article about a medical breakthrough that would atlow couples to choose the sex of their babies. "I called [my
. husband] and said, T think I know how we can get our girl:" says Dana, 36, a homemaker from Pleasant Garden,
N.c. Her family scrapped plans for a cruise to the Bahamas, opting instead to try having a daughter through an
experimental sperm-sorting procedure, in which Tommy's sperm were sorted in a way that allowed specialists to
remove those with female chromosomes. Dana was then artificially inseminated and, after two attempts, became
pregnant. On Oct. 12, 2001, Dana, Tommy, now 38, and the boys- T.G., 18, Kevin, 16,.and Michael, -
12welcomed Heather Rene Paschal "We got exactly what we wanted," says Dana, who pa:d $5 300 for the
procedures.

MICROSORT METHOD

1 This experimental technique separates girl-producing sperm, which carry X chromosomes from
boy-producing sperm, which have Y chromosomes. :

'2 The sperm ar¢ stained with a ﬂuorescent dye that binds to chromosomes X chromosomes are blgger than Y's,
" so they soak up more dye.

3 The sperm are zapped with a laser that illuminates the dye. X chromosomes, w1ﬂ1 more dye, glow brlghter
distinguishing them from Y chromosomes.

4 Sperm pass by an electrode that gives X's a positive charge and Y's a negative one. Charged plates then attract
and separate X's and Y's, channeling them into different receptacles. Separation is not perfect.

5 Either sample can now be used to fertilize a woman's eggs, depending on the gender requested.

PGD

1 Ori Originally designed for detectmg gcneuc diseases. Using IVF techmqucs doctors remove cggs from the
woman and fertilize them with sperm in the lab, creating embryos.

2 Afier three days, technicians extract a cell from each embryo. They. can dlfferentlate maic and female cmbryos
by examining their chromosomes. If they spot a Y, they know it's male.

3 After determining the sex of embryos, doctors implant the desired ones. While more mvaswc and costly than
the other mcthods here, succcss(aﬂcr achlcvmg prcgnancy) is vu’tually guarantecd

ERICSSON METHOD ‘

1 Sperm are poured on a viscous layer of fluid. The sperm, head-heavy, naturally swim down. o :

2 Sperm carrying Y chromosomes swim faster than sperm carrying X chromosomes, rcachmg the bcttom of thc
test tube sooner, They can then be extracted and used for insemination.

3 Supporters of this low-cost techmquc claim a 78 to 85 percent chance of producmg a hoy Crmcs say the odds
are no better than 50-50.

Fertilisation authority recommends a ban on sex selection BMJ 2003 ;327: 1123 ‘ (15 Novem ber)
The United Kingdom's reproduction watchdog, the Human Fertilisation and Embryology Authority, has advised
. the government to ban clinics from using techniques that allow parents to chooss the sex of their child for .
reasons that are not medical after overwhelming opposition from experts and the public.

The Human Fertilisation and Embryology Authority consulted medical, scientific, ethical, and social experts, as
well as patients' groups, religious organisations, and the public, over the pastyear on whether to allow fertility
clinics in this country to help parents select the sex of their baby. :
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Selected Medical therature on BRCA Screenmg
and Prophylactlc Interventlons E

Frequency of Screening
~ Cancer. 2004 May 15;100(10):2079-83, : %
The development of interval breast mallgnancles in patients with BRCA mutatmns
Komenaka IK, et. Al
BACKGROUND: At present, there is no consensus regarding how frequently BRCA mutation
carriers should be screened for malignancies using breast imaging techniques. An interyal -
mahgnancy is defined as a mallgnancy that becomes evident during the period between annual -
' screening mammography scans; the finding of such a malignancy indicates that the mahgnancy e
- either. went undetected by the last breast unagmg scan or developed durmg the mterval since that
last scan. .
_RESULTS Thnrteen BRCA mutatlon carriers elected to undergo close survelllance and thus were -
followed at our institution. Three of these 13 patients (23%) did not develop breast carcinoma, 4
(31%) developed bréast carcinoma that was detected at the time of annual screemng, and 6 (46%)
developed palpable interval malignancies in less than 12 months. , .
CONCLUSIONS: Nearly half of all BRCA-positive women who chose to undergo close

- surveillance in the current study developed malignant disease less than a year after exhlbltmg

normal findings on screening mammography. Half of these interval malignancies were posmve
“for lymph node involvement. These results suggest that strong ‘consideration should be given to
screening BRCA-positive women at more frequent intervals and fo using additional i 1magmg
techmques such as breast ultrasonography and/or breast magnetic resonance imaging, as a partof
this screening. Copyright 2004 American Cancer Soclety

Method of Screenmg

JAMA. 2004 Sep 15;292(11):1317-25. :

Surveillance of BRCA1 and BRCA2 mutation carriers W1th magnetlc resonance imaging,
‘ultrasound, mammeography, and elinical breast examination. Warner E, ef. Al.

CONTEXT: Current recommendations for women who have a BRCA1 or BRCA2 mutatlon are

to undergo breast surveillance from age 25 years onward with mammography annually and
clinical breast examination (CBE) every 6 months, however, many tumors are detectedata = -
relatwely advanced stage. Magnetlc resonance imaging (MRI) and ultrasound may lmprove the .
ability to detect breast cancer at an early stage, OBJECTIVE: To compare the sensmmty and
specificity of 4 methods of breast cancer surveillance (nammography, ultrasound, MRI, and
CBE) in women with hereditary susceptibility to breast cancer due to a BRCA1 or BRCA2
mutation. RESULTS: There were 22 cancers detected (16 invasive and 6 ductal carcinoma in
situ). Of these, 17 (77%) were detected by MRI vs 8 (36%) by mammography, 7 (33%) by
ultrasound, and 2 (9.1%) by CBE. All 4 screening modalities combined had a sensitivity of 95% .
vs 45% for mammography and CBE combined. CONCLUSIONS: In BRCA1 and BRCA2 '
mutation carriers. MRI is more sensitive for detecting breast cancers than mammography,
ultrasound, or CBE (clinical breast exam) alone. Whether surveillance regimens that include MRI
w111 reduce mortalitv from breast cancer in hlEh-I‘lSk women requu’es further mvesugatlon
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Prophylactic Mastectomy

Cochrane Database Syst Rev. 2004 Oct 18;(4): CD002748

Prophylactlc mastectomy for the prevention of breast cancer

Lostumbo L, Carbine N, Wallace J, Ezzo J.

REVIEWERS' CONCLUSIONS: While published observatmnal studles demonstrated that BPM

was effective in reducmg both'the incidence of, and death from, breast cancer, fore ri gorous

prospective studies (ideally randomized trials) are needed. The studies need to be of sufficient

duration and make better attempts to control for selection biases to arrive at better estimates of

risk reduction. The state of the science is far from exact in predicting who will get or who will die

from breast cancer. By one estimate, most of the women deemed high risk by family history (but

not pecessarily BRCA 1 or 2 mutation carriers) who underwent these rocedures wou]d not have

- died from breast cancer, even without prophylactic surgery. Therefore, women needto . -

- understand that this procedure should be considered only among those at very high risk of the ..

disease, For womesi who had already been diagnosed with a primary tumor, the data were .

particularly lacking for indications for contralateral prophylactic mastectomy. While it appeared
that contralateral mastectoriny may reduce the incidence of cancer in the contralateral breast. there

was msufﬁcn ent’ evxdence about whether and for whom, CPM actuallv Imnroved surwval

Int J Cancer. 2004 Nov 10; 112(3) 357—64
Preventmn of breast cancer in women who carry BRCA1 or BRCA2 mutatmns a crltlcal ‘
review of the literature,: Calderon-Margalit R, Paltiel 0.~ - '

- Hadassah-Hebrew University Braun School of Public Health and Commumty Mechcme .
“The purpose of our study was to review the evidence for the efficacy of surveillance for early
detection, bxlateral prophylactic mastectomy, prophylactic oophorectomy and chemoprevention in

' proventing breast cancer and i improving survival of BRCA1 or BRCA2 carriers.

None of the current evidence is based on randomized studies. The efficacy of surveillance for

carly detection of breast cancer among BRCA1 or BRCA2 carriers is not yet established.

Screening with clinical breast examination and mammography showed lower sensitivity in

BRCAI or BRCA?2 carriers than in the general population. Screening with MRI might offer
higher sensitivity rates than mammography. Prophylactic mastectomy was shown to significantly

reduce the risk of breast cancer by 89.5-100%. In BRCA1 or BRCA?2 carriers with breast cancer, -

tamoxlfen use was assoclated w:th the preventlon of secondarv breast cance.

‘Efficacy of Surgery to Prevent Ovarlan Cancer

Breast J. 2004 Jan-Feb;10 Supp! 1:85-9. ' R -
Efficacy of rlsk-reducmg salpingo- oophorectomy in women W1th BRCA—I and BRCA—Z -
mutations. Olopade OI, Artioli G. .
The first prospective clinical trial mvolvmg women with known BRCA-l ‘and BRCA-2
mutations was recently published. In a prospective study involving 170 BRCA-1 and BRCA-2

- mutation carriers and a mean follow-up of 2 years, the estimated S-year cancer-free estimates
were 96% for the 98 women choosing prophylactic bilateral salpingo- oophorectomy and 69% for
the 72 women choosing intensive surveillance (p=0.006). Three cases of stage I ovarian cancers
were dlagnosed at the time of prophylactic surgery.. Thus- prophylactic bilateral salpingo- .
oophorectomy can be regarded as an effective risk-reducing procedure that permits eatly .

- dlagnosm of ovarian cancer at the time of surgery and significantly reduces the risk of breast and
ovarlan cancer m women w1th germ—hne mutations m the BRCA-I and BRCA 2 genes '
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. ~ London Susan Mayor .

Confidentiality and Discrimination

Switzerland has opened door to genetic discrimination, say ethicists

BM3 2004;329:70 (10 July), doi:10.1136/bmj.329.7457.70-a Vienna Jane Burgermeister -
A new law on genetic testing in Switzerland has opened the door to discrimination by insurance companies -
against people with hereditary diseases, an ethics group has said.

Pascale Steck, from the pressure group Basler Appeal against Gene Technology, accused the govemment of
puttmg the interests of insurance companies ahead of the needs of the population after it passed laws allowing
insurance companies to have limited access to the results of gonetic tests. . :
Under the new rules insurance companies will be able to see results of genenc tests in cases where pohcy
holders plan to take out life insurance policies worth more than SFr400 000 (£180 000; $320 000 €260 000) '
Ms Steck said that letting private insurance companies gain access to such information would lead to the -
creation of a "genetic underclass” of people who would find it difficult to get life insurance, - . ’
"This law opens the door to discrimination, and there is a danger that once a precedent like this is set it can be
expanded to the state health insurance companies and other areas," she said.

BMJ 2003;327:702 (27 September)
Report warns of danger of genetic dlscru:nmatmn
in the workplace. . :

Changes in the law are needed to prevent employers
in the United Kingdom from refusing people jobs on
the basis of results of genstic tests, warns a report
published this week that argues that the evidence for
a link between genes and occupational illness is

" weak. _ .

The report looked at the potential for misuse of
genetic information by employers. It reviewed the o e S
genetic tests that might be used for .employment ‘ “We have 1o rescmd our oﬁ'er of emp!aymem Your geuenc proﬁle S
purposes and the research evidence linking genetic ... camie back, and it sltows a. marker far deviousness” L
factors to occupational iliness. R : RN '

BMJ 2003;327:827 (11 October) ‘

Teacher was refused job hecause relatives have Huntmgton s disease Jane Burgermelster

A young teacher in Germany has been refused a permanent job on the grounds that members of her family have
Huntington's disease and she is therefore at risk of developing the disease herself.

The teacher was identified as being at a high risk of Huntington's disease—a rare genetnc disorder that runs in
families—during a medical examination that all applicants to the German civil serv1ce including teachers, have
tp undergo.

The case has raised concems that employers could use the legal vacuum on genetlc testmg that currently exists
in Germany to discriminate unfairly against employees

‘Senate Blll Bans Some Use of Genetic Data
10/14/03 16:10 EDT By JIM ABRAMS .~ T
WASHINGTON (AP) - Insurance companies would be barred from usmg peop}es genetic mformatlon or famlly
histories to deny medical coverage or set prexmums under a bill passed 95-0 by the Senate on Tuesday. :
Employers would also be prohibited from using such information in hiring and firing, :
The measure, supporters said, would protect people who might be refuctant to undergo genetic testing for such
diseases as breast cancer or Huntington's disease because they fear that information could be used against them.
“lIt snmply isn't right that the very information which may lead to a healthier life and the prevention of a disease -
may also lead to the denial of health insurance, or higher rates," said Sen. Olympia Snowe, R-Mame who has
led a years-long effort to find a bipartisan consensus on the Icglslatlon :

June Walker, premdent of the Jewish women's organization Hadassah, sazd ber group has

been pushing the issue since Hadassah medical facilities found a high frequency of Jewish
women with genetlc mutatlons predisposing them to some types of cancer, including breast
and ovarian cancer, “*But as science races ahead, individuals are hes1tant to submit to genetlc'
tests for fear of insurance and employment discrimination,” she said,
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. BMJ2003;326: 331 333 ( 8 February)

BM3 2004;329:1364 (11 December)

Health insurance company offers genetlc screeniug to its clients

Heidelberg Annette Tuffs

A Gennan healih insurance company has offered all of its customers a test for a genetic disorder 50 that they can
receive early treatment if they.are affected. Four thousand customers took up’ the effer, and 67 were told that
they were at high risk of the disease.

In cooperation with the Hanover Medical School, the Kauﬁnanmsche Krankenkasse (KKH) a health insurance
company with about two million customers, has offered all of its clients a test for the hereditary disease
haemochromatosis, a disorder in which the body stores too much iron. The results were glven exclus:velv to the
people tested and not divulged to the company.

Haemochromatosis is an autosomal recessive disorder, which is characterised by excessive iron absorptmn in
the gut and causes damage to the kidney, liver, and other organs, eventually leading to organ failure, Symptoms
usually occur first after the age of 40, The disorder is ireated by regular venesection.

The estimated cost of treating someone with the disease when it is discovered late is about €100 000 (£69 000;
$130 000), a spokesman said, in contrast to the cost of about €14 to test each person. The total cost of testmg
4000 peopIe was about €56 000. SN

Prenatal diagnosis requests for Huntington's discase when the father isat rlsk and does not want to know
his genetic status: clmlcal legal, and ethical viewpoints - : S
- Case study . ' S
Clinical genetics units sometimes face s:tuatlons such as the one outlmed in the followmg hypothetncal case A -
woman who is eight weeks pregnant discovers that her partner is at 50%risk of doveloping Huntington's dlsease.
He is not interested in pursuing predictive testing. The woman is adamant that she does not want a chlld who
cwill develop Huntington's disease in later life, and she requests a prenatal test. B i
There is a 1 in 4 chance that the prenatal test will show that the fetus has the mutatlon for Huntmgton s dJsease o
and therefore the test also presymptomatleaﬂy diagnoses the father. Such prenata! requests highlight the.
uncertainty of the legal position taken by the international gmdehnes Cases like this pose considerable etl‘ucal
. and legal dilemmas for clinicians. Does the right of the pregnant mother to know the status of

her fetus outweigh the rlght of the father at risk to not know his genetic status? Ina
clinical ethics consultation the lawyer and ethicist presented the clinical téam with their ideas on the subject and
had the team reconsider its procedures in the light of the different viewpoints. ‘

BMJ 2004;329:165-167 (17 July), doi: 10.1 136/bmj.329.7458.165
Ethics in practice Genetic information: a jomt account?
Michael Parker, reader in medical ethics', Anneke M Lucassen, senior lecturer® :
Does genetic information be10ng to the patient from whom it was obtained or to the whole fmmly? The way in-
which this unavoidable questlon is answered has profound 1mphcatmns for the futore of clmical practlce in
genetics ' : : o - :
Case study
Helen Cross's 4 year old son has _|ust had Duchenne s musculdr dystrophy dlagnosed Genetic testmg conﬁrms '
the diagnosis and shows that she is a carrier for the mutation, Mrs Cross's sister, Penelope Yates, is 10 weeks
pregnant. Mrs Yates's obstetrician referred her to the genetics team ‘afier she told him that hernephew had
speech and development delay. She told him that although she was not close to her sister and had not discussed .
it with her, she was concerned about the implications for her own pregancy. In her discussions with the clinical
geneticist (who did notknow at this stage that both sisters were patients in the same clinic) Mrs Yates made it
clear that she would consider termmatmg a pregnauey if she knew that the fetus was affected with a senous
_inherited condition. .~ -
Speech and development delay are features of several condltlons and would not of themselves mdlcate carrier
esting for Duchenne's muscular dystrophy. In addition, because the Duchenne gene is large and several posmble
mutations exist, testing without mformatmn about whu:h mutation is responsuble for the nephew's condmon is
unlikely to be informative.
At her next meeting with her cluucal genetlcmt, Mrs Cross says that she knows that her. sister is pregnant and
that she understands that her sister's baby could be affected. She says that she has not discussed this with her
sister, partly because they don't really get on but also because she suspects that if her sister were to find out, and
if the fetus turned outto be affected, she would terminate the pregnancy. Mrs Cross feels strongly that this
would be wrong. She knows that her sister does not share her views, bat Mrs Cross says she has thought fong
and hard about the issues and has decided that she wants her test results and information about her son 0 remain
confidential. ’ 5 : :




Confidentiality in Halakhic Sources
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Confidentiality in Halakhic Sources
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- “human embryomc stem cells by researchers at the University of

Stem Cell Research in Jewish Law

E. Reichman, M b.

' “"Scientists 'cloned human embryos' February
12, 2004 CNN _
SEOUL, South Korea (CNN) --South Korean
researchers reported Thursday they have created

~ human embryos through cloning and extracted
embryonic stem cells, the universal cells that
scientists expect wﬂl result in breakthroughs in
medical research : SRR

STt Ly if Grrwmarad e Sunir

Researchers develop human blood cells -
WASHINGTON (AP) - Researchers for the first time have produced 25{;;};;“ .
human blood cells from embryonic stem cells, Primitive human blood

cells, known as hematopmetlc precursor cells, were produced from

o 'Wlsconsm, led by JamesA Thomson

Stem cell science offers new llope tﬂ diabetics . '

- LOS ANGELES, Oct 11 (Reuters) - - Type 1 diabetes patients may be .
able to avoid the need for daily insulin shots through transplants of
insulin-producing steém cells, but the procedure faces problems fi ndmg the cells and dealmg w1th
mlmune-system re_lecticm researchers sard on Fmday :

- Transplanted tlssue eould offer a solutron to ludney donor shortage e

- Rehovot, Israel (December 22, 2002) ~ Instead of searching for a kidney donor anew study
suggests, one might be able to grow a new kidiney. A team headed by Prof. Yair Reisner of the -
Weizmann Institute of Science has induced human stem cell tissue to grow into functional
kidneys, and have accomplished the same with porcine stem cell tissue. Published in Nature
Medicine, the method could lead to a promising solution to the severe shortage of kidney donors.

Technion creates natural pae.ernall{er for pigs . T e acamer B - F
THE JERUSALEM POST Sep. 27, 2004 © | sTEMCEIL [ STEMGELL R

RESEARCH. | RESEARCH Eoh, . HiML
Researchers at the Technion are the first to create contractmg b=y " ) Sy

heart cells from human embtyonic stem cells and successfully o
transplant them info pig hearts 50 that they functron as -
-blolog;cal pacemakers . :

Rats wrth Parkmson's lmprove after Israell stem cell

- transplant JERUSALEM POST December 7, 2004
Rescarchers at Jerusalem's Hadassah-University Hospital have

“become the first in the world to show that human embryonic stem cells can 1mprove the
functioning of rats with Parkinson's disease... The researchers created Patkinson's disease in the
Ttodents by removing that section of the brain that produces dopamme Using human embryonic-
stem cell lines that Reubinoff had ongmally prepared at Monash University in Melbourne, they
created cultures of primitive neurons in the lab and transplanted them to the damaged sections of
the rats’ brains.. After a three-month follow-up, it was clear that some'~ but not all - of the
primmve neurons had "ripened" into fully fledged dopamine-producing nerves that had been

- missing from the rats' brams Smce not all matured the 1rnprovement in the rats" funetlonmg was

not complete. I Y : ’




Lab Creates Babies As Stem-Cell Donors 05/05/04 By LINDSEY TANNER :
CHICAGO (AP) - In a growing practice that troubles some éthicists, a Chicago laboratory helped:
create five healthy babies so that they could serve as stem—cell donors for thelr ailing brothers and
sisters.

The made-to-order infants, from different farmhes were screened and selected when they w_ere

. still embryos to make sure they would be compatlble donors. Their siblings suffered from

leukemia or a rare and potentially lethal anemia. This is the first time embryo tlssue—typmg has
been done for common drsorders hke leukemla that are not inherited.

First stem cell bank in the world is opened in UK Susan Mayor

BMI 2004;328:1277 (29 May), doi:10.1136/bm;j.328.7451.1277-a London

The first stem cell bank in the world opened last week in the United Kingdom, with the aim of
providing an international resource for storing, characterising, and supplymg ethleally approved
v quality. controlled stem cell lines for research and, uitxmately, for treatment ' :

- US stem cells tamted by mouse materlal 14: 25 01 November 04 NewSolentlst com ‘The stem
cell lines avallable for federally-funded research in the US have characteristics which mean they. -
may never bé used for medical treatments in humans, a new study suggests. Fred Gage at the Salk
Institute in La Jolla, California and Ajit Varki at the University of California, San Diego, US;-
have shown that human embryonic stem cells (hESC) cultivated on a seaffoldmg of mouse -
“feeder” cells take on the properties of the rodent cells. Consequently, if unplanted ina human
they would provoke an immune reSponse that would k]ll the hESCs they say. :

Sperm Stem Cells May Treat Infertility WebMD Medical : : -
Nov. 4, 2004 -- Scientists from the University of Pennsylvania have successfully grown stem
cells that make sperm, which could eventually lead to new treatments for male infertility.

The rescarchers, who work at the university's school of veterinary medicine, conducted their
experiments with sperm stem cells from mice. However, the same principle may also work with -
‘human sperm stem cells, say the researchers in a news release. Sperm stem cells-can't actually

~ fertilize an egg. Instead they give rise to celIs that develop into sperm cells that then do the _]ob of
fertrhzatlon S
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Stem Cell Research in Jewish Law

E, Reichman, M.D,

BM.J 2003;326:12 ( 4 January )

Tel Aviv hospital destroys frozen embiryos by mistake Judy Siegel- Itzkowch Jerysalem

500 frozen cmbryos have been mistakenly destroyed in a major hospital near Tel Aviv. The founder and
head of the fertility laboratory at the Rabin Medical Centre-Hasharon Campus in Petah Tikva forgot to seal
the container, causmg the liquid nitrogen to evaporate and the temperature inside to rise.

Ba’al Halakhot Gedolot (Behag)— Hl]khot Yom Haklpurlm
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Stem Cell Research in Jewish Low

E. Reichman, M.D.
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R’ J. David Bleick, Tradifion 36:2

However, Ramban, cited by Ran, Yoma 82a, and Rosh Yoma 8:13, maintains that the
requirement to fast on Tom Kipput' i is suspended entirely for the purpose of preserving the life of
the fetus. Ramban's position clearly reflects the view that there is an obligation to preserve fetal

life. There is 1o obvious basis for assuming that nascent human life need not be preserved and
may be destroyed with impunity simply because it is not sheltered in its natural habitat, i.e.,

because its development takes place outside the mother’s womb.
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