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DRAFT:9126/97 'S'~ ..~ 
GENETIC INFORMATION IN THE WORKPLACE 

RECOMMENDATIONS· . 

I. 	 Coverage 

A. 	 Employers engaged in an industry affecting commerce. ' 

B. 	 Joint labor-management com..rnittees controlling apprenticeship or other training 
or retraining, including on-the-job training programs. '. 

C.· . Employment agencies regularly undertaking,with or without compensation, to 
procure employees for an employer or to procure for employees oppo$Irities to 
work for an employer. . 

D. 	 Labor organizations engaged in an industiJ.' affecti'ng commerce. 

:g. 	 Licensing agencies. . 

F. Federal, state and local governments m~~£\.p~~~_.l .lIS TIDS 
NEEDED ?] 

II. 	 Prohibited practices and activities of covered entities 

A. 	 May not require or request a genetic test or access to genetic information ofany' 
person as a condition ofemployment, compensation, terms, conditions or 
privileges ofemployment, license, membership, etc. 

B. 	 May not use genetic information, or a request by the individual for genetic 
services, as a basis for refuSing to hire, for discharging or for discriminating 
against any i~dividua1, or for denyin~any employment benefit that otherwise. 
would be avrulable. . '.. '01· . 1 • ) 
'. 	 ': . ff ~'''"'''''-t\ 'fl "0 • 

C. 	 May not use genetic information, or a request for genetic services, to limit, . 
segregate or classify employees in any way that would deprive or tend to deprive. 
any individual ofemployment opportunities or otherwise adversely affect the 
status of the individual as an employee. . , 

, 	 . 

lThis outline does not specify each covered entity to which a particular requirement or 
obligation shall apply. This simply is a drafting approach adopted for convenience only. The 
'legislation will apply the prohibitions and requirements to each covered entity, as appropriate, 
based on the nature of the role such entities perform in connection with workplace activities . 

. ·'J 
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D. 	 May not collect; purchase or otherwise obtain genetic infonnation of ali employee, 
applican,t for employment or prospective employee, and as appropriate an " \ 
individual, member or applicant for membership. [Is this provision necessary? : 
overbroad? ] " " " " ' " '\ 

~, 

E. 	 May not disclose genetic infonnation of an in<;lividual unless the individual'(or 
legal representative) specifically aut!'lorizes the disclosure in Writing, and the 

, written authorization identifies the information being disclosed, the purpose of 
the disclosure and the person or entity to whom the disclosure is being made. 

. 	 '.' 

F. 	 May not"rely on a previous disclosure, "inadvertent or otherwise, as justification for 
a subsequent disclosure -- confidentiality is not lost because a disclosure has been 
made. " 

G. 	 May not maintain genetic infonnation in general personnel files; such information 
must be maintained on separate fonns, in separate medical files and must be ,", " 
treated as confidential medical records. ' . " . " 

III. 	 Exemptions 

A. 	 Genetic monitoring may be pennitted provided that (1) such monitoring is 
conducted as part ofa written plan; (2) the employee has authorized such 
monitoring, in writing, for the effects of a particular substance in thewo*place; 
(3) the program administrator infonns the individual of the specific results of the 

, monitoring; (4) except where the'employee has to be reassigned for medical 
reasons, the program administrator pr~vides the employer with the results of 
monitoring. only in aggregated tenns that do not disclose the identity of a specific 
individual; and (5) the results are u~ed to identify, evaluate and control adverse 
environmental exposures in the workplace. 

To quaIify under the ~enetic monitoring exemption, the genetic monitoring must 
be perfonned by a competent person, and upon a detenninationthatcontinued 
exposure to the workplace substance has caused genetic damage, the, written 
monitoring plan m~ provide for"reassignment of the, employee to a job without 
harmful exposure, with no loss in earnings, benefits or seniority, or for pennanent 
removal, with pay for an appropriate period oftime, __iY~ 

EiBl!la'C$;~ml~t~tw~ if such ajob is not available. " 

m! 	 IUYBm~~~:w:~,tIIiiPi~~,mlUiPJP:,]iR:0~-aemllrs!D.~Jm;w.mulmm 
mllmll!s\)~.qrlmJ]Jfliff$.'AP.J@mu"JAl1Itllll'mmmw'.$t~ 
~~lm!wmwg"~if.0:nt01itO_JE~~~F:gpJlt@liQII 
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.II 	 Covered entity may disclose genetic information upon the written authorization of 
the individual or under legal compulsion ( e.g., a court-order, grand jury directive 
or subpoena, or specific Federal statutory provision), but ifthe court order, etc., 
was secured without knowledge of the individual, the covered entity must provide 
the individual with adequate notice to challenge the court order, etc., unless the 
court order, etc., also imposes confidentiality as, for example, in a criminal 
investigation. [MK: NEED APPROPRIATE LANGUAGE TO COVER 
CONFIDENTIAL INVESTIGATIONS, ETC. FROM DOJ] 

II Covered entity may disclose aggregated genetic information for research 
purposes and for investigations under therelevant laws (e.g., this proposed law 
and the OSH Act).provided that all personal identifiers are removed before 
disclosure. [IS THIS NEEDED GIVEN E AND F 1] 

E. 	 DO WE NEED TO DEAL WITH BERYLIUM-TYPE AGREEMENTS HERE? 

IV. 	 Enforcement 

A. 	 Injunctive actions in the proper Federal district court by the Goverilment or the 
individual are authorized. Such courts may issue temporary or permanent 
restraining orders and injunctions to require compliance with the law, including 

3 
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employment, reinstatement, promotion, back pay, benefits, seniority reliefand 
other appropriate relief-In addition, such courts, in their discretion, may award 
compensatory, consequential, and punitive damages, and may allow the prevailing 
party, except the Government; reasonable costs, including attorney's fees. 

B. 	 Private actions may be brought, by the' individual affected by the violation~ in a 
state court ofcompetent jurisdiction as well. Such courts may award the same 
injunctive and make whole relief that is availab~e in paragraph A. 

C. 	 Authority of the Government. 

1. 	 To. issue rules and regulations; including record keeping regulations. 

2. 	 To conduct investigations and inspections, including investigations of 
complaints filed by individuals under the law, and applicable regulations 
authorized in paragraph 1 above. ; 

3. 	 To issue subpoenas, in connection with investigations, as authorized under 
15 U.S.C.49 and 50. . 

D. 	 Additional protections. for the individual. 

1. 	 The individual who believes his or her rights under the law have been" 
violated may file a complaint with the Government for investigation and 
resolution. 

2. 	 The individual may not waive the fights andprocedtires ofthe law by 
contract or otherwise. . . . 

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

2. 	 . . Genetic services means health services provided to obtain;; as~ess, and interpret . 
genetic information for diagnostic and therapeutic purposes, and for: gen~tic 
education and counseling .. 

fltllM_ap~~4iil~111I9!tW1JiB"~iijB~~ 
ltelteliJIWIommJi£tJB0lttDJ.m§I1."egaI~ftl'J!ItlifBg~1ilWitW 
WfGi_'$»Bt.tlhV~~m!lSSfJ1~JJm 
mm!WlfJimta'lI@IJJm>_~aenm ' 
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,HHS RESEARCH EXEMPTION PROPOSALS' 
(Replaced in preceeding draft with III.B., III. 0.2. , and ufo. 3.) 

1. 	 , Occupational health studies (including genetic research) may be conducted by federal and 
non-federal research institutions provided that the research has been approved by an 
institutional review board (lRB) organized and operated in a manner consistent and in 
accord with federal Common Rule for the Protection of Human Subjects. Researcher(s) 

. conducting studies under this exemption may not directly or indirectly identify any 
individuals in any report of such research or otherwise disclose individual identities in 
any manner unless disclosure is made in accordance with IRB-approved procedures. An 
exception'to the informed consent requirement of the Common Rule is permitted for IRB­
approved genetic research involving anonymized,biological specimens where individual 
identifiers have been destroyed. . 

2. ' For scientific studies into the causes and prevention of occupational disease, the 
Occupational Safety and Health Act (29 U.S.c. 651 et seq.) and the Federal Mine Safety 
and Health Act of 1977 (30 U.S.c. 801 et seq.) authorize the Secretary of Health and 

, Human Services to access medical records, including genetic information, and to do so 
without securing individual informed consent. Individually identifiable genetic 
information in medical records may also be disclosed to researcher(s) conducting similar 
occitpational disease studies without securing individual informed consent if such studies 
have been approved by an institutional review board that (a) operates in accord ,with the 
federal Common Rule for the Protection of Human Subjects and (b) has detemiined that, 
the research invoives minimal risk, would be impracticable to conduct without 
i~dividually-identifiable information, aIld would not adversely affect the rights and 
welfare of the subjects. Researcher(s) conducting such studies may not directly or 
indirectly identify any individuals in any report of such research or otherwise disclose 
individual identities in any manner unless disclosure is made in accordance with IRB­
approved procedure~. 
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GENETIC PRIVACY IN THE WORKPLACE 


AND PROTECTION FROM DISCRIMINATION 


-..,, _ Recent advances in genetics research have made it possible to identify the genetic ,basis 
nE"t.J,.I . 

for human diseases, opening the door totfndividualized prevention strategies and early detection b~.e./ 

and treatment. While these advances hold much prOmise.~~~.\~". 
genetic information can also be used unfairly to discriminate against or' stigmatize individrial~~~ 
the.Job. ~ addit jo6nce some genetic traits have racial or ethnic links, such discrimination t~ . 
could disproportionately affect various racial or ethnic groups. American workers heed the peace +0 . 

·c!Usc.,V'· '~ 
of mind guar~teed by federal legislation to protect them from genetic discrimination in the . .il. ~\M4 

, '&.1 'T"""-C.,... 

workplace. ~ Ie.. ' 

. ptar:t' 
. oJ ~ 

~~ 1~t..:Jr Uat. 
The Promise of Genetic Information ~ be. ~ 

. " " . ~ e& Q.. lob: 
" ' . OV-, ~+-.s 'Q.:)-. CI )crt.o 0-.. 
, Unprecedented progress in identifying and understanding the 80,000 or so ~enes in the l a:se ~~ 

human genome provides an OP~rtunitr for scientists to develop strategies to prevent or reduce ~~ , u~~~ ~~ ~c&.-t'~ , t::X"t'.:(v~ 
the effects of genetic disease. 'So aightforward inherited errors in our genes are responsible for an '1-+t.u!i.r 

estimated 3,000 to 4,000 diseases, includ~g Huntington's disease, cystic fibrosis, ;~.' 
neurofibromatosis, and Duchenne muscular dystrophy. More complex inheritance ofmultiple 

, wI. - c...c,:.,.e1L~e 

• . C"q:'" Q.(so ',~("~o.k a...~ ',,,,& io 1~\A..c.J.5 ~~t.,6~ c::lltr~C)~;~""
genetic errors ftt5() plays a SI8AIMe&ftt rele 1t1 common dIsorders such as cancer, heart dIsease, and . 

, ... ~~ 

diabete J2....,~ , 
',;., "' ~~ 

famHies..jW61tC te a later BHset diseas&,(~enetic tecfitIC5Ill:~ 
, i";~~' 

increasingly are becoming available t~eople and their he . are providers :who ~li~ 

all increas~d likelihood ofdeveloping that disorder and who does not~e majoritY ofdiseases 

Americans encounter, however, do not result solely from genetic predisposition but from the 

interaction ofgenes with environmental factors, including occupation, diet, and lifesty.;r ~ 
I 




. . 
With tools from the Human Genome Project, a new gene discovery is reported nearly 

every week. R~,fur example, scientists<Tep~rt~~covery ofa genetic alteration, 

which can be identified with a $200 blood test, that doubles a person's risk ofcolon cancer. 

Regular colon examinations for people who carry this mutation may detect cancer growth early 

when it is most easily treated. ' 

Where effective means ofearly detection and treatment have been established, knowledge 

ofgenetic alterations can help a person prevent or reduce the likelihood of illness, and in some 
r 

instances actually reduce health care costs. For example, genetic testing for hemochromatosis,' 

glaucoma, and some cancers can alert the in4ividual to begin preventive measures before the 

disease causes harm. In a considCftl:ble mnnbeI of instances, hoWe'\1eI, we eaa deteet gsnetic 
" , 

orr9rs assoeiated with: disea:ses fm which there IS no effective heatJileRt at this time. 

Genetic Information and Discrimination 

Genetic information encompasses Ge.aetie infarmatiQA ae9'1t aperseH or fft:m:i.l.y can be 

gathered in many ways. It can be deduced from a family's medical history, forexampl :, or 

during a physical examination by re~~s-:- 6(outin~ laboratory tes 'that 

measure the body's output of specific subs~ances might also suggest the genetic make- p of the 

individual. But the most direct approach to obtaining genetic information is through 

DNA. Such genetic tests can iden~ify changes in DNA, which makes up genes, in pe pIe who 

have already developed a disease, in healthy people who may be at risk ofdevelop' 

disorder later in life, or in people who are at risk of having a child with an inherite disorder. 

" While genetic technology incr~es the ability to detect and prevent health isorders, it~ 
can also be m"seQ. In addition, bec~use an individual's genetic information h implications' A<l. 

~ -tr &Svv1~~ ~~~~ i~'<l'1cfJ ~ . \l'~-< 
'Hemochromatosis is an iron storage disorder that affects about 1 in 300 in viduals ofNorthem . ~~I 

European descent. The major symptoms of HH--liver cirrhosis, heart deterioratio ,and other organ ~_ '\ 
~ failures-are caused by the accumulation ofexcess iron and do not occur until mi ,life. Left untreated, the .~ 

, ~ '\.. ~ ~ ","'X ~ \ \ %~.., ' .~ 
~ ~c\" \ \~ ~{~ \<. 




for his or her family members and future generations, misuse ofgenetic information could have 

intergenerational affects that are far broader than any individual incident ofmisuse. 

Genetic information has been used.fo-ai~criminate in the workplace. In the early. 1970s, 

some employers denied jobs to African-Americans who were identified to carry a gene mutation 

for sickle cell anemia, even though'Cey were themselves healthy and would never.develop the . 

disease. ' ' ''''' """"1 a{ -+~ ,
"?; , C>'\t ' J;! , 

Billing9 IHiLi! eewolkelS (1991) eenat:l6t~study0(,genetic discrimination as a 

consequence ofgenetic testirt'and found 39 separate incidents ofpossible discrimination r:- o~ o.(Z.. 
~lO'-t.,;;1 

involving insurance or employment. Seven incidents of employment discrimination were """-Oc...u.'1 

reporte~ 'f1.:l@se..i~~olv~he hiring,termination, promotion, and transfer of workers based on 

genetic testing results. In one of those cases, an individual who carried a single mutation for the 

metabolic disorder Gaucher disease was denied employment even though he was healthy and 

would never develop the disease. Another individual reported that her daughter was denied 

employment because she has a mild case of the neuromuscular condition Charcot-Marje-Tooth 
, 	 , 

disease. 

Fear of genetic discrimination also has been reported in the both the scientific literature 

and the popular press. People have hidden genetic information about themselves and avoided 

genetic tests that could be beneficial to them. 

• 	 A 1995 Harris poll of the general public found that over 85 percent of those surveyed 

indicated they were very concerned or somewhat concerned that insurerS or employers 
" 

" might have access to and use gen';tic information.(Harris Poll, 1995 #34) , 

• 	 Fewer than 14 percent of people at risk for Huntington's disease decide to undergo 

genetic testing in part because of fear of discrimination in insurance or employment 

(Andrews,1997)., 

~tudies show thata leading reason women.do not get new genetic tests for susceptibility 


to breast cancer is because they worry the results will be used to discriminate against 


them~ 	~6~.-::> , 
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• 	 In another study,. fear of genetic discrimination resulted in 17 percent of the participants 

not revealing genetic information to employers' (Lapham 1996). 

• 	 An 18-year-old man, at risk for Huntington's disease because one ofhis parents 

developed it, wished to enlist in the Marines to serve in the Persian Gulf War. He 

believed it unlikely that he would become symptomatic during his tour ofduty, but that 

knowledge of his risk status would disqualify him from service. He therefore answered ~ 
~ <-, 

"no" to questions regarding hereditary disorders on his application and did not include ~,l,/~ 
Huntington's disease in his family medical history (Geller 1996). 	 \~~ 

~' 
.~ 

• , An individual whose parent died ofHuntington's disease chose to hide the truth. Fearing r'~
adverse consequences at work if this cause of death was known, the individual arranged '\ ' 

f~r the diagnosis of asphyxiation to be reported, as the cause ofdeath to avoid mentio of '1 ~ 
the disease in an obituary (Geller 1996). 	 ,{. ~~ 

~ ~~ # 

~~~..<'o ~\\-~ ~ 
Genetic Information In the Workplace ,,~~,(\~~~~St<e 

\:, "'~. J 

Two types of genetic testing may weur in the workplace: genetic screening and genetic '\. ""-,; 

," 	. 

~~ ',,' r 

~ x. 
. -- '1): 

-><. '':ix~ 	 ..: 
,') 

~W 
~ 

'r~ '\, 

,. ~ <" ~t% ("o?Y, ~01 . >y)e.G ~... '" "',"'4.. /' 
, ~~ ~) Or., 

> ., 	 """ 

onitoring. Genetic screening is a process to examine the genetic makeup of employees or job. 
pplicants for specific inherited characteristics.. In the workplace, genetic screening can be used 

in two distinct ways: 1) to detect general heritable condi,tions that are,not associated with '-...... 

workplace exposures in employees or applicants, or 2) to detect the presence 'of genetically, ' 
determined traits that render an employee su~ceptible, o~ "hyp'er susceptible," to a certain disease ~ 
if exposed to specific environmental factors. In theory, genetic screening for occupationally 

relevant, traits has the potential to be used to ensure appropriate worksite placement of employees R~ C'~ 

susceptible to certain occupational diseases, arid to, ensure that employers place those 

'hypersusceptible" workers in the least hazardous enviromp.ents. However, according to Francis ~ 
, " 

ollins, Director of the National Human Genome Research Institute, there is not a single current ./ 



. example where such testing has been scientifically validated to have accurate predictive value. '-... . 
. 4Jt,_

The se~ond type oftesting--genetic monitoring--ascertains whether an individual's .. '7 ;;., 

I ' genetic material has changed over time due to workplace exposure to hazardous substances. ~~~CJi./ 
Evidence of genetic changes in a population of workers could be used to target work areas fOI/ i.o~ 
increased safety and health precautions, and to indicate a need to lower exposure levels for a '7~'\.;.,"\~ 
group exposed to a previously unknown hazard. The ultimate goal of genetic monitoring is to~:.f~ 
predict the risk of disease caused by genetic damage. Although genetic changes such as ~~ ~~ 
chromosomal damage have been associated with exposure to some chemical mutagens or ~'~ 
carcinogens, little research has identified which changes are predictive of subsequent disease 

" 

risk. Much more research is required to establish the relati~nship, if any, between those changes 


and subsequent disease risk for affected populations and individuals . 


. Some employers might use genetic testing ofemployees to monitor and reduce or 


eliminate adverse health effects from toxins through engineering controls Qr better protective 

~ 	 . . . 

equipment. Others may find genetic testing attractive because they believe it can help them avoid 


costs associated with workers who are at risk ofhealth problems. Specifically, employers may 


seek to use genetic tests as a way to screen out workers who they fear would have lower 


productivity levels, cause higher insurance premiums, 'and .would file more workers' 


compensation claims and lawsuits. Employers may try to select workers based on their genetic 


information who they believe are less likely to take sick leave, are less likely to resign or retire 


. early for health reasons (also reducing extra costs iri recruiting and training new staff), and less 


likely to file for worker' s comperisat~on or use health care benefits excessively . 


Although tttere are few app~opriatluses for ~enetic testing in the workplace" employer 


interest jn genetic inforrp.ation·appears to be growing: 


• 	 A 1982 survey of large businesses, private utilities and labor unions found that 1.6 "': ..j., 

percent of the 366 organizations responding wereg~netically testing employees (OTA ~ 

1983 Report). ~') 

• 	 In 1989~ the Office ofTechnology Assessment repeated a similar survey. and found that 

5 




5% of the 330 organizations responding conducted genetic screening or monitoring of its 

workers. (OTA 1990 Report). 

• 	 A survey of 400 firms conducted by Northwestern National Life Insurance in 1989 found 

that 15 percent of the companies planned to check the genetic status of prospective 
, 	 . . 

employees and their.dependents bef()re making employment offers (Gostin 1991, p.116). 

" . ~",' 
[Genetic research into the causes and prevention of occupational disease includes studies ~/

.' ~ '1r' 
on the effects' ofworkplace exposures,on DNA or of gene-environment interactions leading to 10 ~~} 
disease risks. The findings of this research are 'used to understand mechanisms by which . ("~ 

occupatiomil diseases and injuries occur, to identify exposure-disease associations, to identify, ~..J 
. 	 ' , 

groups and individuals at high risk, and to assist qualitative and quantitative risk assessments. ~ 

Research of this type will improve the ability to detect work-related disorders in their earliest" " l 

stages, when prevention strategies are most effective.]: , ...t1~0C/. . 


" . ~:~~ ~·4~

. ' 4r,.~ ~ ~c-c.,. -S' ," . ~ 

, ,.Real People:" Real Discrimination ~ ~. J"'~l " 

, . ;-~ k~ -1-0 ~.-s~ ~ . ~ ~){~
'~~t~e'>C....cu-1~(~.r' ~ c..:.,,~~ .'~ ~ 

It appeftt'! mrinrel'fftee feB:fS a1:le~netic predisposition 'Or condHions can lead to \ ~ .(j' ­

workplace discrimination, even in cases where workers are healthy or the genetic condition has 

no effect on the ability to perform work. 

• 	 One individual was screened and learned he was a'\o,ealthy carrier ofa single mutation ~ 
'~~ ~ -'r ' \l\ 

for Gaucher diseas~ in othe~als, he might pass this gene to children, but he would S • 
not develop Gaucher disease. He revealed this information when applying for a job and ~\.. 

bre ~ IA..'~ ~~~ S~,~
was denied the job -heea e of~is carrieF stahlS ?'A? even though it had no bearing on· J' ~ ~ 

'- 1"\ / ~ 
his present or future ability to perfonn a job (Billings 1992), , " ~.~~..~ 

• 	 In another case, a 53-year-old man was interviewed for ajob with an insurancec~mpany. .S 

~~~~~\\ ~~,~,~ ?( \~r; 
',,, ,~~~ S-~ ~~ 



asymptomatic. During the second interview, he was told that the company was 

interested in hiring him but would not be able to offer him health insurance because of his 

. genetic condition. He agreed to this condition, however, during his third interview the 

company representative told him that they would like to hire ~m, but were unable to do 

so because ofhis hemochromatosis (Geller 1996). 

• 	 One ~ employee's paren~de~eloped HUntingt~n's disease --';:;g"~~~mployeeW .0­

fifty percent chance of carrying the mutated gene that would cause her to develop the 

-, 

disease. She decided to be tested. A genetic coUnselor advised her to secure life and I. 
-! .. 	 .•.... r..?-o",~~<;;:~ 

health insurance before testing, because a positive test result would probably mean loss of ~ 
-+w:shealth insurance, as VJ~ll as G~t:tajn illness. A co-worker who overheard her making 
~.~.~ 

arrangements to be tested reported the employee's conversations to their boss. Initially, buL 
the boss seemed empathetic and offered to help. When the employee eventually shared wo~ 


the news that her test results indicated that she did carry the mutated gene, she was fired 


from her job. In the eight-month period prior to her termination, she had received three 


promotions and o1,ltstanding performance reviews. Tainted by their sister's nightmare, 


~one orher S~blings is ~llingto undergo genetic testing for fear of losing health . ~--_ 

msuranceorJobs.Of-' c~_,-+£........;S' ~~<1- .~M~+ l~~ C""'X 

~•• ~~ <V<'\;ltt--h-, ---Iv M~·+ ~~. ~ . 
~ &;..'-~ . ... . . .~ 

Efforts to Restrict Use of Genetic In:!ormation in the Workplace 

, 	 " .. ' . . 

There is no scientific evidence to substantiate a relationship betweer:t unexpressed genetic 


factors and an individual's ability to perform his or her job. Thus, most expert recommendations 


prohibit or severely restrict the use of gene~ic testing and access to genetic information in Se 


workplace. The American Medical Association (AMA) recommendations~b: the . 


AMA's.Council on Ethical and Judicial Affairs conclude that it is inappropriate to exclude 


workers with genetic risks for disease from the workplace because of that risk (lAMA 1991). In 


the future, however, the AMA Council acknowledges there may be an appropriate but limited 
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rol~for genetic testing in certain situations to protect workers who have a genetic susceptibility 


to occupational illness when health risks can be accurately predicted by the test. 


The National Action Plan on Breast Cancer and the National Institutes ofHealth - ' 


Department of Energy Working Group o~ Ethical, Legal and Social Implicatibns ofHuman 


Genome Resear~h (ELSI Working Group) has drafted re,commendations for state and federal 


policy makers to protect against genetic di'scrimination in the workplace. Generally, their 


recommendations limit the collection, disclosure, and improper use,of genetic imonnation and 


support strong enforcement of these limitations through govetnrnental agencies or private right of 


'action. An exception is made for possible situations in the future where testing is shoWn 


scientifically valid to predict occupational risk (Rothenberg 1997). 


, " 

Existing Protections are Lim~ted 


As of April 1997, 15 states had enacted laws to provide protections againstvarious 


forms of genetic discrimination in the workplace. There,are wide variations amo.ng these state 


'laws. Early state laws address employment discrimination against individuals with specifi,c , 


genetic traits or disorders, such as sickle-cell trait or the hemoglobin trait. Later laws cover 


, ' broad categories ofgenetic traits and disorders. Some state laws prohibit compulsory genetic 

testing. The most comprehensive 'State laws regulate all genetic testing in employment ' 

decisions ~d the disclosure ofgenetic te~tresult~. -These S,tat@ laws ~enerally prohibit;~ ~, 

emploY,ers from requiring workers and applicants to undergo genetic testing as a condition of 

employment. Under these more compreh~nsive statutes, genetic testing ~ay be perlnitted 

when it is requested by the worker or applicant for the purpose of investigating a worker's 

compensation claim, or determining the worker's susceptibility to potentially toxic chemicals 

in the workplace, but only if the worker provides informed written consent for such testing. 
, ~ 

These laws also contain very. specific restrictions governing disclosure. 

The definitions ofgenetic information and genetic testing vary across states~:For 
~~,~tA-Q....d vk.aJ.. ~.~.,......f.,.s-{' (~J..e .......:,o~i~, A 

example, Texas-has a very ft~that eXClUdes some genetic testmg ~urrently , , . '-of 

undertakeI'\.- In other states, the term enetic information includes not only the results of 
. J(' , 
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. ""I .' 

. genetic tests, but als<l'lirl-~e~ved from family inedica1histories. '" I I 1(\.·. '1 
. ::;> I v'f::t..) i""I-€,~ '"* 

A patchwork ofFederal and state laws provide limited protections against abuses in . \j C> 


the gathering or use of genetic information. 


The 1996 Healthlnsurance PortabilitY and Accountability Act (HIPAA) prohibits the 

use of genetic information as a basis for denying or limiting health insurance coverage for ~cl 

members of a group plan and excludes genetic predisposition to disease from being t,_~* 
considered a preexisting condition. "-.Jt..' ~~ ~ 

. ~}';:;';;;-/~ 
.. , '. The most explicit protection against genetic discrimination in the workplace is . .. I~ ~?t 
provided under Ti?e I of the Americans With Disabilities Act (ADA), enforced by the Equal -i..t,.;o./.p~~ 
E"?-ployment Opportunity Commission (EEOC), and similar disability antidiscrimination .:I 4.~~ -:..3 
laws, such as Section.503 of the Rehabilitation Act of 1973, enforced by the Department of I~<i,., 

Labor. These federal laws protect workers from employment discrimination based on ~ 
disabilities. EEOC enforcement guidance released in 1995 indicates that discrimination by 

, an employer against an individual on the basis of genetic' information relating to illness, 
I . • 

disease or other disorders would constitute a violation of the ADA because the employer . ~$ 


would be "regarding" the individual as disabled. fJowever, the EEOC ,policy position A ~ 

. VV" l <S"', 

reflected in this enforcement guidance has not been tested in court to date. ~ , . S 

In addition, federal race and national origin antidiscrimination laws, such as Title VII . 

of the Civil Rights Act of 1964, may provide a limited basis for challenging race or ethnic-

linked genetic discrimination in the workplace. Because risk for some genetic disorders may v'~? .~ 
be higher among certain racial or ethnic groups, members of such groups may be . . t ~ 

discriminated ag~inst by employers who ~~esume those individuals to be at ;'genetically" 4 ~'jf"'I . 
higher disease risk. An argument could be made that genetic diSCrimination,based on race- or t ~,~(I~~ 
ethnic-linked disease risk constitutes unlawful race or ethnicity discrimination. However, ~""C: 
these arguments have I)ot been well received by the courts. urther, a strong nexus between ' / ., 

race or national origin has been establishe~ for only a few disea~"'----~ ~ ~ -Y: . 
Given the substantial gaps in state and federal protections against employment ('~ 

.~ /,discr:imination based on genetic information, comprehensive federal legislation is neede ,. 
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HW=oduced iR. Gongress ~ bipartisan support. Three stand-alone bills have been introduced 

which amend existing civil rights orfair labor laws to create this wMker prot~c~ioIl\~. 1045, . 


Sen. Daschle;,H.R. 2275, Rep. Lowey; H.R. 2215, Rep. Kennedy) Three addItIonal b~ . 


have also been introduced which include worker prot~ction against discrimination based on ~4..C( 

genetic information ~ .Part of a broader proposals addressing the use of genetic information. ~'P~ 

(S. 422, Sen. Domemcl; H.R. 2198, Rep. Stearns; H.R. 1815, Rep. McDermott). ~ot;.~ 

~~.4., 
The Need for Federal Action (""..r 

This paper highlights the fundamental health, employment, and legal issues that arise . 

~f genetic information in the ~orkplace. Federal legislation that addresses these 


. issues would supplement existing state laws to ensure that all workers are protected against 

l.:JlJWJ. ­
~a;I discrimin,ation in ~e workplace based on the use of genetic information. At the same time, 

U8;'5l. it should allow the use of genetic information to protect workers from workplace hazards and 

k preserve the ability of scientists to continue the research that is so vital to expanding the 

~~ ~. knowledge ofgenetic~ and health.' ,.' , ' 
\: rto~ - W'l'l"'\""\J vIM rrtit(">~ioV\- Sh·OV1g-e..r-~, (c::uL'S ~01 ~<LJ"'"\ 


. . 

Such legislation should address the collection ~d use ofgenetic information by 

employers (and any other institutions or organizations in a position to 'influence employment 

decisions); protections from genetic discrimination based on a predisposition to a genetic 

disease or a genetic increased succeptibility to a toxic substance in the workplace; and 

. protections from discrimination against workers Who decline to undergo genetic testing. 

[INSERT RECOMMENDATIONS] 

\.U. ~ ,Q;"S (. "(\;:\riit ---\+..;s 0a:fj, 
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UNIVERSITY OF VIRGINIA 

HEALTH 
SCIENCES 
CENTER 

CANCER CENTER ' 

October 6, 1997 

William Clinton 
The White House 
1600 Pennsylvania Avenue 
Washington, DC 20500 

Re: Bills S89 and HR 306' 

Dear Mr. President: 

We are writing to express our thanks for your support ofBills S 89 and HR 306, which 
provide legislative protection for individuals against insurance discrimination based on genetic 
information. We would like to share with you our patients' struggles with difficult decisions 
about whether to be evaluated for inherited cancer predisposition in the absence of such 
protection. 

By way of introduction: recently a number of genes associated with inherited cancer 
susceptibility have been discovered. Each gene, if pathologically altered from the normal 
form, increases an individual's risk to develop cancer at several specific sites. In some 
:nherited. Ca!1Cer predisp~sition syndromes (ICPSs), the lifetime risk of,malign~.m~y m~y 
approach 80-90%. In addition, in individuals with an ICPS, the average age oftUmor onset 
may be two decades earlier than the average age ofonset ofthe same tumor type in individuals . 
in the general population. 

The new knowledge about inherited cancer susceptibility represents a major scientific 
advance that has the potential ~o. translate into improved patient care. In the past, physicians 
have not been able to identify p~tierits at genetically increased risk to develop specific types 
of cancer. Therefore, cancer screening and prevention efforts, including prophylactic surgery, 
could not be targeted intensively toward those who needed such interventions the 11).ost. In 
contrast, medicine now has some capacity to identify individuals with greater than average 
lifetime risks ofspecific tumors, and will continue to develop even greater capabilities as more 
cancer susceptibility genes are discovered. This will permit medical monitoring and' the 

HEALTH SCIENCES CENTER BOX 334 CHARLOTTESVILLE, VIRGINIA 22908 804·924·2562 



earliest possible detection of tumors and treatment of patients at greatest risk. This becomes 
even more important when one considers that the y~uthful average age of tumor onset in 
genetically predisposed individuals may end life particularly early. These recent genetic 
discoveries have driven the establishment and very rapid growth of cancer genetic counseling 
services across the country. ' ' . 

. The Cancer Genetics Clinic at the University of Virginia Health Sciences Center is 
such a service, whose staff evaluate patients regarding whether an ICPS is present in the 
patient and/or family. The evaluation occurs in two parts. The first 'step is an assessment of 
the family history of cancer to determine which ICPS, if any, is possibly present in the 

. patient/family. The second step is DNA analysis, in which the patient's DNA undergoes 
,. 'laboratory'testingto determine whether a pailioiogic change is present in a ~pecific gene.' rne 

finding ofa pathologic al~eration means'that the patient: is at increased risk to develop cancer 
at several characteristic sites;·is a candidate to undergo early and intensive screening; may be 
a candidate for . prophylactic. surgeries; may wish to inform relatives that a cancer 
predisposition gene mutation has been identified iri the family. 

, ' 

However, the impact on the patient's insurability of being identified as having or 
possibly. having a pathologic form of one of these genes is potentially severe. Patients who , 
have only their family history assessed, as well as patients proceeding with DNA testing and 
found .to be genetically predisposed to develop cancer, may take the risk that they will lose 
their insurance and insurability permanently as a result of complying with their physician's 
recommendation to be evaluated. 

Our clinic uses several informed consent documents, which the patient signs after 
discussion with the staff ofthe issues reviewed in the document. Both the Consent to Undergo 
Clinical Evaluation and the Consent to Undergo and Receive Results ofDNA Analysis contain 
a statement that the patient's insurability could be permanently impacted as· a result of 
undergoing the family history evaluation or laboratory testing. While informed consent 

. documents always discuss .the risks associated with any given evaluation or proce~ure, these 
are.u£uallymedicalor oc<:asionally psvchQ}(J!iicalrisks; it is unusual Jf1fSU9h a document to 
list a social or financial risk. . However, we feel obligated to include these matters' in the 
documents, since there may be net harm to the patient of being identified as genetically 
predisposed to develop cancer if that patient then loses insurance and insurability. Our 
discussions with staff of other cancer genetic counseling services have informed us that many 
such services have also found it indicated to include discussion of insurability issues with 
patients. 

Patients of the Cancer Genetics Clinic have had varying responses to the insurability 
risk aspect ofundergoing evaluation. Some ofour patients are well-insured under group plans 
and anticipate being so for the rest of their lives. These individuals, in general, have riot been 
deterred from seeking care . 

• fo·" 



Unfortunately, other individuals referred for evaluation have declined service because 
of their justifiable concerns that their future insurability might be pennanently affected. Some 
of these patients have declined assessment after reviewing the infonned consent document, 
while others who have contacted us have refused even to make an appointment, given their 
awareness of the insurability impact of undergoing the evaluation. We have no way of 
knowing how many patients have been referred to our service but have never called us because 
of their concerns regarding insurability. 

This means that some patients who may be at the greatest cancer risk are not infonned 
ofthe increased risk to themselves and relatives ofdeveloping cancer at mUltiple sites, are not 
scheduled for.early and intensive screening and/or prophylactic surgery that may improve 
outCome, and are not able to inform children and other relatives about the specifics ofthe 
familial risk. This is clearly unfavorable for patient care: At one level it is also self-defeating 
for insurers, whose financial interests are best met by the earliest possible detection of the 
cancers in their insurees. 

Other patients, desperate to have their genetic status assessed, have proceeded with 
evaluation even at the risk of losing insurance and insurability. One such young patient, who 
is considering having her ovaries removed depending on her genetic status, has witnessed 
several relatives die with ovarian cancer. She infonned us that she decided to proceed with 
genetic consultation and DNA testing because she would rather lose her insurance than die of 
ovarian malignancy. Americans should not have to choose between the two alternatives of: 
1) receiving health care and losing insurance/insurability, or; foregoing health care and 
keeping insurance/insurability. 

Inherited cancer predisposition is not rare. From the Virginia Tumor Registry we 
recently conservatively estimated the number of hereditary breast, prostate, and colorectal 
cancer cases in the state to be approximately 880 per year. These figures do hot reflect the 
number of hereditary cancer cases at sites, such as the thyroid, less often affected by cancer 
than the breast, prostate, and colon. In addition, these figures do not show that each of these 
880 individuals has relatives. some ofwhom will also be at increased risk to develop cancer. 

, . ' .1 _ " 

The incidence of ICPSs is great enough to expect that several persons with such disorders 
would be found in a filled Senate and House of Representatives. Furthennore, each of these 
individuals will have relatives, sometimes numerous, at risk for the same disorder. 

None of us choose which genes we inherit. The staff of the Cancer Genetics Clinic 
would like to see all patients suspected of having an inherited predisposition to develop 
disease to be able to undergo evaluation without losing their insurance and insurability as a 
result ofdoing so. We regret very much that some individuals who wished to utilize cancer 
genetics assessment services declined this so that they could maintain insurance/insurability 
for themselves and their families. 



•• l • 

. We appreciate very much your support ofBi~ls S 89 and HR)06 and urge that our 
legislators support these also~ . 

Thank you. 

Sincerely, 

Susan M. Jones, M.S. 
Genetic Counselor 
Cancer Genetics Clinic 

Susan Miesfeldt, M.D. 
Director 
Cancer Genetics Clinic 

cc: Olympia Snowe (Senate· Maine) 
Louise Slaughter (House ofRepresentatives • New York) 
Donna Shalala (Health and Human Services) 
GJiiistoplier-Jennings{Deptity-ASsistant-to-tli-e----PO-->re--.sident-for-HCiilth:P-olicy 

BevelQpment} . 
William Frist (Senate· Tennessee) . 
Charles Robb (Senate· Virginia) 

. John Warner (Senate - Virginia) 
Herbert Bateman (House of Representatives - Virginia) 
Thomas Bliley, Jr. (House 6fRepresentatives .. Virginia) 
Rick Boucher (House ofRepresentatives • Virginia) 

, Tom Davis (House of Representatives - Virginia) 
Virgil Goode (House ofRepresentatives - Virginia) 
Bob Goodlatte (House ofRepresentatives - Virginia) 
Jim Moran (House of Representatives - Virginia) 
Owen Pickett (House ofRepresentatives- Virginia) 
Bobby Scott (House ofRepresentatives - Virginia) 
Norman Sisiky (House of Representatives - Virginia) 
Frank Wolf (House ofRepresentatives - Virginia) 

. Francis Collins (Director, National Human Genome Research Institute, National 
Institutes of Health) 



MEMOR~NDUM 

. July 17, 1997 
TO: 	 John D. Podesta 

JacobJ. Lew 
·Bruce Reed 
Donald H. Gips 

I,....: .. Sally Katzen 

Rachel Levinson 


.FR: 	 Chris J eimings 

RE: 	 PhRMA arid Genetic testin~ , 

With regard to the attached leiter which you received,I wanted to inform you, that we have 
spoken with PhRMA regarding their concern that genetic discrimination could undermine 
important biomedical research efforts. They now, understand that the President will be 
forwarding legislation on genetic discrimination to Capitol Hill which will build on the., 
~laughter-Snowe legislation. They are also aware that part of the reason why we are forwarding 
improved legislation is that we want to make sure that we have clarified the underlying bill to 
ensure that efforts bolster :-- not harm -- the efforts of biomedical researchers. 

It is also important to note that researchers like Dr. Francis Collins of the National Institute of' 
Health's Human Genome Project, who well understand the importance of genetic information 
for biomedical research, support thePresi~ent's efforts in mpving legislation to prevent genetic. 
discrimination. They believe that there are adequate protections in the President's improved 
legislation for iinportant research efforts. Dr. Collins andothers have communicated this to 
PhRMA, and PhRMA exp~icitly told Dr. Collins that they are now comfortable with this 
initiative. 

Please feel free'to call me at 6-5560 with any questions: 

" 



',. " .. ' 

Alan R Holmer 
.~ 

July 10, 1997 

The Honorable Bruce N. Reed' 

Assistant to the.President 


for Domestic Policy 

.The White House . 

Washington,O.C,·20500 


Dear Mr. Reed: 

We understand that the President is likely to speak publicly again next 
week in support of H.R. 306. Representative Louise Slaughter's bill to prohibit . 
health insurance discrimination based on genetic Information. We urge you to 
recommend that the President include the following sentence. In his remarks 
suggesting the need for a minor but Important change In the bill to protect . 
biomedical research:. . . 

I<J look forward to working with Representative Slaughter to ~nsure that her 
. . bill does not unintentionally harm biomedical research, and subsequently 
. to promote Its passage by the Congress." .' 

The Slaughter bill unintentionally could harm biomedical researchand 
thereby the patients who would benefit from new treatments for disease.' The bill 
sweepingly defines -genetiC Information"to include information.about inherited 
characteristics that may "derive from" an Individual or a family member. ,So. 
defined, "genetic Information~ Includes Information (about. for example, gender, 
cholesterollevels •• blood type) even If it has been anonym/zed and does not . 
Identity the person concemed, With respect to,any applicatfonaffecting 
biomedical research, the bill should limit its focus to genetic Information that 
identifies ,8 particular person. Biomedical researchers should have'unlmpeded 
access to genetic and other medical Information that does not Identify a 
particular patient. . 

.The bill then prohibIts the disclosure of any "genetic informationB by health 
.	insurers. Managed care organizations are arguably insurers since they provide 

health Insurance as well as services to their members. Many managed care 

organizations participate extensively In biomedical research that promotes the 

public health and facilitates the discovery and development of new medicines. 


. . The bill's disclosure prohibition unintentionally would impede their contribution to " . 
. better public health through participation In biomedical research, even wh~n the· 
genetic Information concerned does not Identify a particular patient.· 

Pharmaceutical Research and MonujtJCfurers ofAmeriia 
1100 Fifteenth Street, WI, Washington, DC 20005. Tel: 202-83&-3420. FAX:.202-835-3429 
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Mr. Reed 

, July 10. 1997 
Page 'Two 

, , The bill's provisions allowing disclosure of 14geneticlnformation" with the 
patient's Informed consent woulq not cure this defect. Access to patient . 
registries., for example, is critical t~epidemlologieal research and studies., 
Obtaining Informed consent to theuse of data in registries'" often ye~rs after the 
information was recorded - would not be feasible. In any event. any requirement , 
to obtain consent in these circumstances - even when the database 'concerned 
does not Identify a particular patient :.... '. would likely result in non-random ' 
selection bias in any sample of data obtained. In .other words, any conclusions . 
drawn about health outcomes under these circumstances may differ dramatically 
from the conclusions that wouid be draWn if the study were'based on unlimited 
access to the full patient registry or other database. ' 

, While we do not.tak~ a position on this proposed .Iegislation. we stress, 

that Its passage as currently drafted would harm biomedical research. , 


,Therefore, In any remarks on the Slaughter bill, we urge the President to stress 
that the bill needs to be modified to protect biomedical research~ Such research 
continues to be crucial to promoting public health and enabling American 
families to live longer. healthier, h~ppler and more productive I,ives.'- .' 

Sincerely, 

.~..... ~... 

Alan F. Holmer " . 

Identical letter to Dr. John H: Gibbons 
" ,,' 

cc: 	 Donald H. Gips 

Chris JennIngs 

Sa.lly Katzen 

Rachel Levinson 


, 'Jacob J. Lew 

John O. Podesta 

Representative louise Slaughter " ' 


"'. 
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MEMORANDUM 


July, 171997 
TO: 	 John D. Podesta 

Jacob J. Lew 
Bruce Reed 
Donald H. Gips 
Sally Katzen 
Rachel Levinson 

FR: -	 -Chris Jennings 

RE: 	 PhRMA and Genetic testing 

With regard to the attached letter which you received, I wanted to inform you that we have 
spoken with PhRMA regarding their concern that genetic discrimination could undermine 
important biomedical research efforts. They now understand that the President will.be 
forwarding legislation on genetic discrimination to Capitol Hill which will build on the 
Slaughter-Snowe legislation. They are also aware that part of the reason why we are forwarding 
improved legislation is that we want to make sure that we have clarified the underlying bill to ­
en~ure that efforts bolster ..:..- not harm -- the efforts of biomedical researchers. 

It is also important to note that researchers like Dr. Francis Collins of the National Institute of 
Health's Human Genome Project, who well understand the-importance of genetic information 
for biomedical research, support the President's efforts in moving'legislation to prevent genetic 
discrimination. They believe thatthere are adequate protections in the President's improv~d 
legislation for important research efforts. Dr. Collins and others have communicated this to 
PhRMA, and PhRMA explicitly told Dr. Collins that they are noW comfortable with this 
initiative .. ­

Please feel free to call me at 6-5560 with any questions. 

/ 
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',ImM, Alan F. Holmer 
PlWlIOCiHT 

JLily 10, 1997 

The Honorable Bruce N. Reed, 
Assistant to the Presid,ent 

,for Domestic Poiicy 
The White House 
Washington, D.C. 20500 

Dear Mr. Reed: 

We understand that the' President is likely to speak publicly again next 
week in support of H.R. 306, Representative Louise Slaughter's bill to prohibit 
health insurance discrimination based on genetic Information. We urge you to 
recommend that the President include the ,following sentence, in his remarks 
suggesting the need f()r a minor but important change in the bill to protect 
biomedical research: ' " 

"I look forward to working with Representative Slaughter to ensure that her 
bill does,not unintentionally harm biomedical rese'arch, and subsequently' 
to promote its passage by the, Congress." ' 

The Slaughter bill unintentionally could harm biomedical research and 
thereby the patients who would benefit from 'new treatments for disease. The bill 
sweepingly defines "genetic information" to include informationabout inherited 
characteris~ics that may "derive from" an individual or a family member. So 
defined, "genetic Information" includes information (about. for example~ gender, 
cholesterol levels., blood type) even if it has been anonvmized and does not 
identify the person concemed. With respect to any application affecting 
biomedical research. the bill should limit its focus to genetic information that 
identifies a particular per,son. Biomedical res.earche.rs should have unimpeded 
access to genetic and other medical information that does not identify a 
particular patient. ' ' 

" , 

, The bill then prohibits the disclosure cif any '''genetiC informationD by health 
insurers: Managed care organizations are arguably insurers since they provide 
health insurance as well as services to their members. Many managed care 
organizations participate extensively in biomedical research that promotes the 
public health and facilitates the discovery and development of new medicines. 
The bill's disclosure prohibition unintentionally would imp,ede their contribution to 

. better public health through participation In biomedical research, even when the 
genetic information concerned does not identify a particular patient. 

PhormaceuticOlResearc/J andManufacturers ofAmenca 
1100 Fifteenth Street. Nw, Washington, DC 20005 • Tel; 202·835-3420 • FAX.: 202-835-3429 

http:res.earche.rs


... 
'/ 

JUL- LIQ 

Mr. Reed' 

July 10. 1997 

Page Two 
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The bill's provisions allowing disclosure of "genetic Information" with the 
patient's,informed consent would not cure this defect. Access to patient 
registries. for example, is critical to epidemiological research and,studies. 
Obtaining informed consent to the use of data in registries - often years after the 
information was recorded - Would not be feasible. In any event, any requirement 
to obtain cOnsent in these circumstances':'" even when the database concerned 
does riot Identify a particular patient - would likely result in non-random 
selection bias in any sample of data obtained. In other words. any conclusions 

, drawn about health outcomes under these circumstances may differ dramatically 
from the conclusions that would be drawn 'if the study were based on unlimited 
access to the full patient registry or other database. ' 

While we do not take a position on this proposed legts/ation. we stress " 
that Its passage as currently drafted would harm biomedical research. " 
Therefore, in any remarks on the Slaughter bill; we urge the President t9 stress 
that the bill needs to be modified to protect biomedical research. Such research 
continues, to be crucial to promoting public health and enabling American 

,.1families to live longer, healthier, happier and more productive lives., 

Sincerely. 

;fI~~. 
Alan F. Holmer 

Identical letter to Dr. John H.Gibbons 

cc: 	 Donald H. Gips 
Chris Jennings 
Salty Katzen 
Rachel Levinson 
JacobJ. Lew, 
John D. Podesta 
Representative Louise SlaiJghter 
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HEALTH INSURANCE IN THE AGE OF GENETICS 
,AN EXECUTIVE SUMMARY 

The "Health Insurance in the Age ofGenetics" report responds to the President's request for 
information on the potentials and perils ofgenetic testing. It includes information on the current 
state of legislation about genetics as well as recommendations for Federal legislation to improve 
protections against genetic discrimination. 

The Progress and Promise of Genetic Testing. Genetic testing has the potential to identifY 
hidden genetic disorders and spur early treatment. Tests for genetic predisposition to certain 
diseases and conditions -- such as Huntington's disease and certain types of breast cancer-- are 
already available and more genetic tests are on the horizon. In the next few years we'will know 
the location of nearly every human gene and we are learning more and more about how genes 
interact. As genetic information becomes increasingly common, it will revolutionize our health 
care system. With this new technology, Americans will'be able to determine conclusively whether 
or not they are in fact genetically predisposed to a disease. Those who are can begin early and 
of:len life-saving treatment and those who are not will gain much-needed peace of mind. 

Genetic Discrimination: The Perils of This Progress. While progress in genetics can help 
millions of Americans, we know that genetic testing can be used by insurance companies and 
others to discriminate and stigmatize groups of people. Even those who have not yet or may 
never show signs of a disease are still at risk for discrimination. Studies have shown that eighty­
five. percent of Americans are still extremely concerned~th the possibility that their genetic 
makeup will be used to discrimination against them or a member of their family. Twenty-two 
percent of people in families where someone has a genetic disorder report that they have been 
discriminated against by an insurance plan In genetic testing studies at the National Institutes of 
Health (NIH), nearly a third of eligible people offered a test for breast cancer refused to take it 
The overwhelming majority of those who refused tests cite concerns about health insurance 
discrimination and lo,ss of privacy as the reason why. 

State Initiatives and Why These Laws are' Insufficient. Nineteen states have already enacted 
laws to restrict the use of genetic information in health insurance and many others have ' 
introduced legislation However,state legislation is insufficient to solve this problem for a 
number of reasons First, private sector employer sponsored health plans, which covers half of all 
Americans, are exempt from state insurance laws due to ERISA preemption Second, current 
state laws generally focus on genetic tests rather than a broader definition of genetic information 
such as family history, medical records. and physical exams. Finally, the variability among state 
bills will lead to a lack of uniformity across the nation as to whether and how genetic information 

.~' .... 
may be used by health plans 



HIPAA: Gaps in the Current Federal Legislation. HlPAA took steps to prohibit genetic 
discrimination by preventing insurers from using genetic information as a "pre-existing condition" 
and denying or limiting coverage in group markets. However, HIPAA. falls short in three areas. 
It does not: (I) prevent insurers in the individual market from denying coverage on the basis of 
genetic information; (2) assure that premiums are in no way based on genetic information both in 
the group and individual market; and (3) prevent insurance companies from disclosing genetic 
information to other insurers, to plan sponsors, and other entities regulated by state insurance 
laws, such as life, disability, and long-term care insurers. 

Recommendations for Federal Legislation. Any Federal legislation should address the three 
major areas not included in HIPAA: 

Access in the individual market. The HIPAA protections should be extended to the 
individual market in the absence of a diagnosis. Only then will.all Americans rest assured 
that they or their families will not be denied· or lose their health care coverage based on 
their genetic information. 

AfTordability in the individual and group market. HIP AA did not prevent insurers 
--in either the individual or the group market -- from increasing group premium rates 
based solely on knowledge about genetic information. New legislation must ensure that 
health plans do not use genetic information in any way when.determining premiums. 

Disclosing Genetic Information. New legislation should protect the privacy and 
confidentiality ofgenetic information by preventing health plans from releasing or 
demanding access to genetic information. It should impose restrictions on the disclosure 
of genetic information to other insurers, to plan sponsors, and other entities regulated by 
state insurance laws, such as life, disability, and long-term care insurers 

Congressional Initiatives. Several bills have been introduced in this Congress which prohibits 
health plans from requesting or uSIng genetic information to deny health care coverage or raise 
premiums The bipartisan legislation introduced by Rep. Louise Slaughter, H.R 306, addresses 
the three major gaps left by the H1PAA legislation and represents a strong foundation for this 
much-needed reform. The report recommends that the Administration build on this legislation 
and enacta bill that protects all Americans from the threat of genetic discrimination. 



promise of better health because it gives researchers and clinicians critical infonuation to work 
out therapies or other strategies to prevent or treat a disease. 

What if we could prevent or reduce the effects of many common diseases by simple 
changes in iifestyle or avoidance of specific environmental substances? Many of the diseases we 
face-such as high blood pressure and other familiar diseases of the heart and circulatory system. 
diabetes, obesity, cancer, psychiatric illness, asthma, arthritis-have been difficult to study and 
treat because almost all involve subtle actions of several genes and the environment. Scientists 
are rapidly developing advanced technologies to identify each of the genes that contribute to a 
complex disorder and study their interactions all at once. The goal is to tease apart which disease 
components are genetic and which are environmental. . 

The slowest part of a disease-gene hunt nowadays is soning through all the genes in the 
target region on a chromosome and determining which one is responsible for the disease. But this 
is rapidly changing. New gene maps now pinpoint the locations of more than one-founh of all 
human genes, and more are developed every day. 

The complete set of genetic instructions will give researchers basic infonnation about 
how a human cell works as a system, or how the cells ofa brain or a heart work together, or how 
a single fertilized cell develops into a fully formed baby. Spelling out, letter by letter, the 
complete genetic instructions of a human being will bring with it new technologies that make 
identifying DNA differences effonless compared with what we can do today. Imagine analyzing 
your genetic composition on a computer chip, carrying your DNAubar code" on a small plastic 
card, encrypted to protect privacy, that lets health care professionals instantly know your 
predisposition to disease, your reactions to drugs, or your susceptibility to cenain environmental 
exposures. All of these will become realities as we continue to make advancements in genetics. 

Genetic Discrimination: A New Twist on an Old Inj ustice 

The ability to examine our DNA for the presence of disease-related alterations opens the 
doorto a new twist on an old injustice: "ge~etic"'discrimination -- when p~ople, either as groups 
or individuals, are treated unfairly because of the content of their DNA. The increased availability 
ofgenetic information raises concerns about who will have access to this potentially powerful 
information Each of us has between 5 and 30 misspellings or alterations in our DNA; thus, we 
could all be targets for discrimination based on our genes. Like racism, sexism. and other fonus 
of prejudice, genetic discrimination devalues diversity, squanders potential, and ignores' 
achievement. 

Genetic information has been used to dis~riminate against people in the past. In the 
early 1970's, some insurance companies denied coverage and some employers denied jobs to 
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African- Americans who were identified as carriers for sickle-cell anemia, even though they were 
healthy and would never develop the disease. 

Of particular concern is the fear of losing or being denied health insurance because of a 
possible genetic predisposition to a particular disease l

. For example, a woman who carries a 
genetic alteration associated with breast cancer, and who has close relatives with the disease, has 
an increased risk of developing breast and ovarian cancer. Knowledge of this genetic status can 
enable women in high-risk families,together with their health care providers, to better tailor 
surveillance and prevention strategies. However, because of a concern that she or her children 
may not be able to obtain or change health insurance coverage in the future, a woman currently in 
this situation may avoid or delay genetic testing. 

These are real concerns for too many Americans. In a recent survey of people in families 
with genetic disorders, 22 percent indicated they, or a member of their family, had been refused 
health insurance on the basis of their genetic information2

• The overwhelming majority of those 
surveyed felt that health insurers should not have access to genetic information. A 1995. Harris 
poll of the general public found a similar level ofconcern. Over 85 percent of those surveyed 
indicated they were very concerned or somewhat concerned that insurers or employers might 

. have access to and use genetic information3 
. 

. Discrimination in health insurance, and the fear of potential discrimination, threaten both 

society's ability to use new genetic technologies to improve human health and the ability to 

conduct the very research we need to understand, treat, and prevent genetic disease. 


To unravel the basis of complex disorders in the large numbers of individuals they affect, 
scientists must analyze the DNA of many hundreds of people for each disease they study. Valid 
research on complex disorders will require the participation of large numbers of volunteers. But a 
pall of mistrust hangs over research programs because study volunteers are concerned that their 
genetic information will not be kept confidential and ~I be used by insurers to discriminate 
against them. Information about research participant's genetic composition must be protected 
from misuse. 

Participants in Dr. Barbara Weber's research program on breast cancer worry a great deal 
about genetic discrimination4 She and her coworkers in Pennsylvania are trying to understand • 

how to keep women with breast cancer gene mutations healthy by studying them closely for 
several years. But nearly one-third of the high-risk people Dr. Weber invites into the study refuse 
because they fear discrimination and/or a loss of privacy. So strong is the fear of misuse of 
genetic information obtained in research programs that many physician-researchers leave genetic 
test results out of the study medical record or warn study participants not to give the information 
to their private physicians .. In some instances, patients and/or their providers may be forced to tell 
outright lies about genetic test results. 
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In genetic testing studies at the NllI., nearly 32 percent ofeligible people offered a test for 
breast cancer risk deCline to t~e it. The overwhelming majority of those who refuse cite 
concerns about health insurance discrimination and loss of privacy as the reason. 

In an ongoing study, researchers are assessing individuals who have already had cancer 
and their families. Because individuals who have had caricer have already been categorized as a 
high risk by insurers, participants in this study are somewhat less concerned about the potential 
for health insurance discrimination. The vast majority of individuals invited to have genetic 
testing as a part of the research project have agreed to be tested. Those who have opted not to be 
tested state that knowledge of how this information might be used was a detennining factor. 

The Need for Legislation 

In 1995, the National Action Plan on Breast Cancer (NAPBC, coordinated by the US 
Public Health Service Office on Women's Health) and the Nlli-DOE Working Group on Ethical, 

. Legal and Social Implications of Human Genome Research (ELSI Working Group) tackled the 
issue ofgenetic discrimination and health inSurance. This effort built on the ELSI Working 
Group's long standing interest in the privacy and fair use ofgenetic information and the NAPBC's 
mandate to address priority issues related to breast cancer. The following recommendations5 

were published and made available to state and federal policy makers: 

• 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. 

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

• Insurance providers should be prohibited from requesting orrequirilJg collection or 
disclosure ofgenetic information. . 

• Insurance providers and other holders ofgenetic information should be prohibited from 
releasing genetic information without prior written authorization of the individuaL 
Written authorization should be required for each disclosure and include to whom the 
disclosure would be made. 

In developing these recommendations, the NAPBC and ELSI Working Group developed 
the following definitions: :'Genetic information" refers to information about genes, gene products 
or inherited characteristics that may derive from the individual or a family member. 
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The term Itinsuranc~ provider" refers to 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. 

These recommendations would prevent insurers from having access to genetic 
infonnation, from being able to misuse this information, and from disclosing it to others. 

State Initiatives 

Today, 19 states have enacted laws to restrict the use ofgenetic information in health 
insurance. These range from very narrow prohibitions in earlier legislation (e.g., Alabama in 1982 
prohibited insurers from denying coverage because an applicant had sickle cell anemia) to fairly 
comprehensive prohibitions with strong privacy protections in more recent legislation (e.g., 
Wisconsin in 1991, New Jersey in 1996, and California in 1994, 1995, and 1996t Since January 
ofthis year, at least 31 states have introduced legislation to prohibit genetic discrimination in 
insurance7

• The large volume oflegislative activity at the state level is a positive indication of the 
level of concern about this important issue. 

A law passed in Arizona this year prohibits health and disability insurers from rejecting an 
application or determining rates, terms or conditions on the basis of a genetic condition and 
prohibits requiring the performance ofa genetic test without written informed consent. Governor 
Symington signed the bill into law in spite of threats by the insurance industry to leave the state. 

The Dlinois Legislature passed the Genetic Infonnation Privacy Act in May, 1997. The 
Act is currently pending approval by the governor. The Act prohibits insurers from seeking 
genetic information derived from genetic testing and from using genetic testing information for 
nontherapeutic purposes. This bill was originally introduced by Representative Moffitt at the 
request of an ovarian cancer survivor whose mother and grandmother had died ofovarian cancer. 
This constituent wanted to be tested for BReAl in order to help her daughters and grand­
daughters. Her doctor warned, however, that if she tested positive, she and members of her 
family cOuld lose health care coverage. Based on that threat, she chose not to be tested. (She has 
since been tested anonymously and tested negative.) 

Why State Law Is Not Enough 

The current patchwork of state legislative approaches does not provide a comprehensive 
solution to genetic discrimination in health insurance. 
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First, private sector employer-sponsored health plans that provide benefits for employees 
and their dependents through self-funded arrangements are generally exempt from state insurance 
laws pursuant to the Employee Retirement Income Security Act (ERISA) preemption. Thus, 
even if states enacted legislation modeled on the NAPBC-ELSI Working Group recommenda­
tions, approximately 125 million people, nearly one-half ofall Americans. covered by such self 
funded plans would not be protected. 

Second, with the exception of a few states, these laws focus narrowly on genetic tests 
rather than more broadly on genetic information generated by family history, physical 
examination, or the medical record. Although insurers are prohibited from using the results of a 
chemical test of DNA, or the protein product ofa gene, they may still use other physicaV 
physiological (phenotype) indicators, pattern of inheritance ofgenetic characteristics, or even a 
request for genetic testing as the basis for discrimination. Thus, meaningful protection against 
genetic discrimination requires that insurers be prohibited from using all information about genes, 
gene products, or inherited characteristics to deny or limit health insurance coverage. 

HIPAA: Significant Steps But Serious Gaps 

In 1996, Congress enacted a law, called The Health Insurance Portability and 
Accountability Act (HIP AA), which took a significant step toward expanding access to health 
insurance. But HlPAA doesn't go far enough. American~ "r': ::!;r: ':-. ..,.:j unprotected by federal 
law against Insurance I i:1lC iw...c!:> uased on genetic Information and against unauthorized people or 
institutions having access to the genetic information contained in their medical records. HIP AA 
includes genetic information among the factors that may not be used to deny or limit insurance 
coverage for members of a group plan. Further, HIP AA explicitly excludes genetic information 
from being considered a preexisting condition in the absence of a diagnosis of the condition 
related to such information. The law specifically uses the broad, inclusive definition of genetic 
information recommended by the NAPBC-ELSI Working Group. Finally, HIP AA prohibits 
insurers from charging one individual a higher premium than any other "similarly situated" 
individual in the group. ! 

These steps towards preventing discrimination based on genetics are significant, but 
HIP AA left several serious gaps that can now be closed by Administration-supported legislation. 
First, the protections in HIP AA do not extend to the individual health insurance market. Thus, 
individuals seeking coverage outside of the group market may still be denied access to coverage 
and may be charged exorbitant premiums based on genetic information While only approximately 
5 percent of Americans obtain health insurance outside the group market today, many of us will, 
at some point in our lifetime, purchase individual health insurance coverage Because genetic 
information persists for a lifetime and may be transmitted through generations. people who are 
now in group plans are concerned about whether information about their genes 

7 



may, at some point later in their life, disallow them from being able to purchase health insurance 
outside of the group market. 

Second, while HlP AA prohibits insurers from treating individuals within a group 
differently from one another, it leaves open the possibility that all individuals within a group could 
be charged a higher premium based on the genetic information ofone or more members of the 
group . 

. Finally, HlPAA does nothing to limit an insurer's access to or release ofgenetic 
information. No federa11aw prohibits an insurer from demanding access to genetic information 
contained in medical records or family history or requiring that an individual submit to a genetic 
test. In fact, an insurer can demand that an individual undergo genetic testing as a condition of 
coverage. Further, there are no restrictions on an insurers' release of genetic information to 
others. For example, at present, an insurer may release genetic information, and other health­
related information, to the Medical Information Bureau which makes information available to 
other insurers who can then use it to discriminate. Because genetic information is personal, 
powerfuL and potentially predictive, it can be used to stigmatize and discriminate against people. 
Genetic information must be private. . 

Congressional Initiatives 

Congressional interest in securing health insurance protection for genetic information is 
strong and bipartisan. Senator Hatfield and Representative Steams introduced the first bill on 
genetic discrimination in health insurance and employment in November 1995. Twelve bills 
addressing genetic information access andlor use were introduced in the 1 04th Congress. Many 
of these bills are being reintroduced in the current Congress. 

Representative Solomon (R-NY) introduced RR. 328, Genetic Information Health 
Insurance Nondiscrimination Act of 1996. This bill was rewritten to close the "loopholes" in 
HlPAA by addressing discrimination in the individual health insurance mar\set, but it does not 
prohibit rate increases in the group health insurance market. . 

Genetic Confidentiality and Nondiscrimination Act of 1997 (S 422) introduced by 
Senator Domenici (R-NM) is a broad bill that seeks to address privacy and fair use of genetic 
information in many settings. The bill includes a title that would prohibit health insurers from 
using genetic information that follows the NAPBC-ELSI Working Group recommendations. 
However, this bill refers only to "any molecular genetic information about a healthy individual or a 
healthy family member.. " rather than the broader definition of genetic information that includes 
family history. 

The Genetic InformationNondiscrimination in Health Insurance Act of 1997 (H.R. 306) 
introduced by Representative Slaughter (D-NY) most closely tracks the recommendations made 
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by the NAPBC-ELSI Working Group. This bill successfully closes the "loopholes" in HIPAA by 
prohibiting rate increases in the group health insurance market based on genetic information., 
prohibiting the use ofgenetic information in the individual health insurance market, and placing 
restrictions on the collection and disclosure ofgenetic information by insurers. As of July 1, 
1997, H.R. 306 had 132 co-sponsors and 67 supporting groups. The Senate companion bill, The 
Genetic Information Nondiscrimination in Health Insurance Act of 1997 (S. 89), was introduced 
by Senator Snowe (R-ME). 

Recommendations for Federal Legislation 

On May 18, 1997, President Clinton, in his commencement address at Morgan State 
University, urged "Congress to pass bipartisan legislation to prohibit insurance companies from 
using genetic information to determine the premium rate or eligibility of Americans for health 
insurance." 

The Administration is proposing that Congress pass a law to ensure that the discoveries 
made possible by the Human Genome Project are usec,i to improve the health of Americans and 
not used by health insurers to discriminate against individuals, families, or groups. The 
Administration recommends that the law build on the effort begun under HIP AA and encompass 
the NAPBC-ELSI Working Group's recommendations that seek to prevent health insurers from 
having access to genetic information., from being able to misuse this information, and from 
disclosing genetic information to others. 

The bill should build on HIP AA and extend protection to insurance applicants and 
participants in four ways. It should -­

Explicitly prohibit health insurers from varying the. rate charged to a group based on 
genetic information pertaining to one or more group members. This would expand the 
prohibition in HIP AA against using genetic information to vary the premium rates of an 
individual in a group plan. 

Prohibit insurers in the individual market from requesting or requiring genetic information 
from an individual, except where the information r~lates to a disease or condition for 
which the individual or dependent has been positively diagnosed, and proillbiting insurers 
from requiring individuals to undergo genetic testing. 

Prohibit insurers in the individual market from using genetic iriformation in the absence of 
a diagnosis ofdisease to deny, limit or vary coverage or to set rates. 

Protect the privacy and confidentiality of genetic information by prohibiting insurers from 
releasing this information for nontreatment purposes without the prior authorization of the 
individual. Tills would impose restrictions on the disclosure ofgenetic information to 
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other insurers, to plan sponsors, and to other entities regulated by State insurance laws 
including life, disability, and long-term care insurers. It would also prohibit insurers from 
releasing genetic information to the Medical Information Bureau or any other entity that 
collects, compiles, or disseminates insurance information. 

HIPAA does acknowledge that protections concerning access to and release of health 
information, including genetic infonnation. were not provided in the law itself and directs the 
Depanment of Health and Human Services (DHHS) to develop recommendations to protect the 
privacy of health infonnation. Currently, DHHS is preparing recommendations on privacy 
protections for all individually identifiable .health infonnation, including genetic infonnation, as 
required by. HJPAA Congress may in the future enact legislation that would provide protections 
for personally identifiable health information in general. However, the public feels especially 
concerned about the unique properties ofgenetic information - its predictive nature, its 
fundamental linkage to personal identify and kinship ties, its history of abuse, and the speed of 
development of genetic technologies. Therefore, it is important to move forward with legislation 
prohibiting health insurance discrimination and restricting health insurers' use and dissemination 
of genetic infonnation. 

Conclusion 

The technology of genetic testing offers great promise for better health. However, genetic 
tests and genetic information can also be used to deny coverage or increase premiums. The 
Administration strongly supports efforts to protect individuals from misuse of genetic information 
by health insurers, while permitting providers and others who can positively use such information 
to continue to use genetic information in ways that will enhance the treatment and care of 
individuals. 

We now have the opportunity to ensure that our social policy keeps pace with the 
scientific advances made possible through biomedical research. The American people and the 
Congress support protections against genetic discrimination in health insur8!1ce. Supporting the 
principles put forth by the N APBC-ELSI Working Group Could ensure that increasing knowledge 
about ourselves and our genetic heritage is used to benefit Americans, to improve their health and 
well-being, and not to stigmatize or discriminate against them. This is an issue that ultimately will 
concern all of us. The universal principles of fairness and justice compel an urgent solution to this 
growing problem. 
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International BiotecbRtiJogy Community SUPPQrt5.Genetic Privacy 

DIP Seeks white lIonse Support 

WASHINGTON, D~C,·---E1even international biotechnology organizations 

have endorsed the Biotechnology Industry Organization's (BIO) policy stab!ment regarding 

genetic privacy I caUinS for strong protcc:tions alainst the misuse of personal medical 

information including data derived from genetic diagnosli..ctests. 

"!his is an unprecedented expression of concern by /;I. global industry for the 

genetic privacy of.every indiyidual," said BIO President Carl' B. feldbauro. -It is our 

in&enlion and strong e~pcc;t.ation thac Ihis endorsemen[ nf genetic privacy contribute to the 

rights and well-belng of individuals all ovcr the world. BIO intends to seek even broader 
, , ' 

international consensus," Feldbaum said. lin our continuing effons to ~ain legislative support 

for genetic privacy here and abroad. It is obvious to the U.S. biotechnology industry lhat 

while our l1ew diagnostics will brin, hc:aJth benefits 1:0 individuals wDrldwid~.'any pott:ntial 

misuse -- to discriminate or stigmatize •• should be prohibited wherever ~ur products are 

sold. 

.. Also, BlO hasinformoo Presidenl Clinwn through White House staff or this 

Ilobal statement and will enlist White House as well as congressional support. Rec:.ll1 tha.t in 

his commencelnenl speech at Morgan Slate University on May 19; President CHnrnn Silid that 

'none of uur di~ovcries (from !ii.:it:nce) should be uscdlo label or discriminate a¥ainst any 

group (IT individual.' 
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'CUnton added thal '....de tesUn, hu tho potential to identify hidden '­

illhetired tenden_ toward diseue antilPur early treatment. But that information could also 

be u:d, for example. by insurance companies and others to discrimtnate ..linK and 

"amalize people.' 

·We wholehaarted1y acree.· said Pe1dbaum. 

On September 18, 1996. tile BJO Board ofDil'lCtors approved a policy 

..tanal IClatcUnllenetlc privacy on behalf orDlO', 720 member companies, slate 

orpnizationa and educadonal insUtutions. The statement strascs that individuals must be 
" . . 

tlatocl with raped ill the way their penonal medical and genetic information is acqulted and 

ullCl. It points OUI that aeneti~ leati... provides important opportunities to improve buman 

hca1&h. 

1"'bese tests ean be used to ciiaanose the presence of disease. Equally, they can 

provide infonnation th. can be used to Rduce the rllt of future disease and enable earlier 

and DIOIe effective astment if aM when disease occurs. Theae tests can advise doclors mar. 
patienll may need chanles in their diet or more exercise. The statement also hiahliahts the. 

. need to proted the privacy of, and safquard aaainst misuse of, all. personal mecii(la) , 

lnformationt reprd1essof the mcthocl by which.lt is obtained. 

A Mlmber of lealslative pIOpOlIIs designed to protect a&ainst atoctic 

dixrlminatlon have already been inb'Odw:ed in the U.S. Caniress and severalstate 

lqislaturea. Senator Pete Comenla. (R-NM) currcndy has a genetic privacy bill. but itl 

scope Qf protection needs to be bl"Dldened to i.nclude all medical information, not just genetic;: 

·lrlfonnation, Feldbaum pointed out. 

(more) 
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·Somuch of what our indusuy cioa is dcdic.ated CD improvin&lhe quality of 

life for aU people". rt is ODly natwal thal we spat out in favor ~f protection for the rilhts of 

_h penon. puticularly when the appUcadoft of biotcchnololY is involved,· said Feldbaum. 

The 11 lmemalional orpniZllions that expressed their offlcia1 support for 

BIO's policy llltement npn1inal_dc pRw.,.,y ue: the Advanced BlotechnolOlY Cenler 

(Italy), lhe AU India Biotech Association, the A\ll&nl.lian Biotceh Association, Ibe Belgian 

"	BioIDdustri.ea Astooialion, the Biominu POUildatiOll (Bmil), the Genetic Engineering 

B~ Resrardl Institute (Eaypt), the Hon, Kong Illstilute of Biotechnology Ltd., the 

MeI.lc~ Assaclad.on of 8totcehnoloay firms, Ihe Mongolian Bioto:hnololY Association, the 

Na1ion1l SteerinJ Committee for BiotechnololY (Ilrul), and the New Zealand Biotechnology 

AIIodition. 

Tho Bi01Cdanology Industry Orpnil.ation (BIO) represents over 720 

bIotechnoloay ClOmpania. ~cmio mltitutionl,and ata\C biotechnology centers in 41 states 

and more than 20 nations. BIO members are involved in the research and development of " 

health we, ~baraI and environmental bior.echnolo&y products. 
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