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The Gambridge Experimentation
. eview Board

How a citizens group helped a city council set
safety standards for genetic research

Editor’s note: The following
report was filed on January 5,
1977, with the Cambridge, Mass.,
city manager by the Cambridge
Experimentation Review Board, a

-six-member advisory group
established to assist the city
council in formulating regulations
for the conduct of recombinant
DNA research at Harvard
University and the Massachusetts
Institute of Technology. The
board’s recommendations were
approved by the city council, with
some further restrictions, on
February 7.




Ihe Cambridge Experimentation
Review Board (CERB) has spent
nearly four months studying the
controversy over the use of the re-
combinant DNA technology in the
City of Cambridge, Mass. The fal-
lowing charge was issued to the
Board by the City Manager at the
request of the City Council on Au-
gust 6, 1976.

The broad responsibility of the
Cambridge Experimentation Review
Board shall be to consider whether
research on recombinant DNA
which is proposed to be conducted
at the P3 level of physical contain-
ment in Cambridge may have any
adverse effect on public health with-
in the City, and for this purpose to
undertake, among other studies, to:

® review the “Decision of the
Director, National Institutes of
Health to Release Guidelines for Re-
search on Recombinant DNA Mole-
cules’” dated and released on June
23, 1976;

® review but not be limited to the
methods of physical and biological
containment recommended by the
National Institutes of Health;

® review methods for monitoring
compliance with applicable proce-
dural safeguards;

® review methods for monitoring
compliance with safeguards appli-
cable to physical containment;

* review procedures for handling

accidents (for example, fire in re-
combinant DNA research facilities;

® advise the Commissioner of
Health and Hospitals on the re-
views, findings and recommenda-
tions.

Throughout our inquiry we recog-
nized that the controversy over re-
combinant DNA research involves
profound philosophical issues that
extend beyond the scope of our
charge. The social and ethical impli-
cations of genetic research must re-
ceive the broadest possible dialogue
in our society.

That dialogue should address the
issue of ‘whether all knowledge is
worth pursuing. It should examine
whether any particular route to
knowledge threatens to transgress
upon our precious human liberties.
It should raise the issue of technolo-
gy assessment in relation to long
range hazards to our natural and
social ecology. Finally, a national
dialogue is needed to determine
how such policy decisions are re-
solved in the framework of partici-
patory democracy.

In the several months of testimo-
ny, we have come to appreciate the
brilliant scientific achievements
made in molecular biology and ge-
netics. Recombinant DNA technolo-
gy promises to contribute to our
fundamental knowledge of life pro-
cesses by providing basic under-
standing of the function of the gene.
The benefits to be derived from this
research are uncertain at this time,
but the possibility for advancement
in clinical medicine as well as in
other fields surely exists,

While we should not fear to in-
crease our knowledge of the world,
to learn more of the miracle of life,
we citizens must insist that in the
pursuit of knowledge appropriate
safeguards be ohserved by institu-
tions undertaking the research.
Knowledge, whether for its own
sake or for its potential benefits to
humankind, cannot serve as a justifi-
cation for introducing risks to the
public unless an informed citizenry
is willing to accept those risks. Deci-
sions regarding the appropriate
course between the risks and bene-
fits of potentially dangerous scientif-
ic inquiry must not be adjudicated
within the inner circles of the scien-
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tific establishment.

Mareover, the public’s awareness
of scientific results that have an im-
portant impact on society should not
depend on crisis situations. Many of
the fears over scientific research
held by the citizenry result from a
lack of understanding about the na-
ture of and the manner in which the
research is conducted.

cial interests in promoting the re-

search. .
The uncertainty we faced was not

something fabricated in our commu-
nity. It was expressed most elo-
quently by Donald Frederickson,
MNIH Director, when he issued their
guidelines:

In many instances, the views presented
to us were contradictory. At present, the

Decisions regarding the appropriate course
between the risks and the benefits of potentially
dangerous scientific inquiry...

Members of the Review Board
have made a determined effort to
assess the risks to the Cambridge
community of recombinant DNA re-
search at the P3 level of physical
containment. The National Institutes
of Health, in issuing its guidelines,
sought a balance between “stifling
research through excessive regula-
tion and allowing it to continue with
sufficient controls.”” The function of
the Review Board was not to repeat
the long and careful deliberations of
the Mational Institutes of Health,
perhaps one of the most intensive
biohazards studies in the history of
biology. Our role was to examine
the controversy within science. We
called upon people from diverse
fields to testify. We encouraged
skepticism, and in doing so were
able to determine the locus of the
controversy.

Many of us felt that it was the role
of the proponents of the research to
justify that no reasonable likelihood
exists in which the public’'s health
would be compromised if the re-
search is undertaken under the
guidelines issued by the MNational
Institutes of Health. We recognized
that absolute assurance was an im-
possible expectation. It was clearly a
question of how much assurance
was satisfactory to the deliberating
body, and in the case of the Cam-
bridge Review Board that body was
comprised of citizens with no spe-
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hazards may be guessed at, speculated
about, or voted upon, but they cannot be
known absolutely in the absence of firm
experimental data—and, unfortunately,
the needed data were, more often than
not, unavailable.

Our recommendations call for
more assurance than was called for
by the NIH guidelines, We feel that
under our recommendations, a suffi-
cient number of safeguards have
been built into the research to pro-
tect the public against any reasona-
ble likelihood of a biohazard, For
extremely unlikely possibilities, we
have called for additional health
monitoring, whereby appropriate
personnel are responsible for the
detection of hazardous agents, inad-
vertently produced, before they are
able to threaten the health of the
citizens in our community.

We recognize that the controversy
over the use of the recombinant
DNA technology was brought to the
public’s attention by a small group
of scientists with a deep concern for
their fellow citizens and responsibil-
ity to their profession. Many of these
early critics are now satisfied that
the potential hazards of the research
are negligible when carried out
under the NIH guidelines. There are
also those scientists who continue to
call for more stringent control over
this technology, in many instances,
against the majority view of their
colleagues and amidst very strained

personal relations. To them we owe
our gratitude for broadening the
context in which the issues are being
discussed.

The willingness of scientists on
both sides of the controversy to
share their knowledge with Us in our
determination to arrive at a reasoned
decision has been an inspiration.

The Cambridge Experimentation
Review Board has spent over 100
hours in hearing testimony and car-
rying out its deliberations. Our deci-
sion is as unemotional and as objec-
tive as we are capable of offering. It
provides a statement of conditions
and safeguards that we deem neces-
sary for P3 recombinant DNA re-
search to be carried out in Cam-
bridge.

The members of this citizen com-
mittee have no association with the
biological research in question and
no member of the Cambridge Re-
view Board has ever had formal ties
to the institutions proposing the re-
search, with the exception of one
mermber who has taught in unallied
areas at both the institutions in ques-
tion. Moreover, the City Manager in
selecting a group of citizens repre-
senting a cross-section of the Cam-
bridge community insured that the
“empathy factor”"—that is, the con-
cern that the institutions proposing
the research might lose valuable
funds or that qualified researchers
would leave in the event of a ban on
the research—was never an issue in
the deliberations.

In presenting the results of our
findings we wish also to express our
sincere belief that a predominantly
lay citizen group can face a techni-
cal scientific matter of general and
deep public concern, educate itself
appropriately to the task, and reach
a fair decision.

Board's Recommendations

Section 1
After reviewing the guidelines is-
sued by the Director of the National
Institutes of Health for Research In-
volving Recombinant DNA Mole-
cules (issued June 23, 1976) it is the
unanimous judgment of the Cam-
bridge Experimentation Review
Board that recombinant DNA re-
search can be permitted in Cam-

bridge provided that:




The research is undertaken with
strict adherence to the NIH guide-
lines and in addition to those guide-
lines the following conditions are
met:

I. Institutions proposing recombi-
nant DNA research or proposing to
use the recombinant DNA technolo-
gy shall prepare a manual which
contains all procedures relevant to
the conduct of said research at all

levels of containment and that train-

ing in appropriate safeguards and
procedures for minimizing potential
accidents should be mandatory for
all laboratory personnel.

Il. The institutional Biohazards
Committee mandated by the NIH
guidelines should be broad-based in
its composition. It should include
members from a variety of disci-
plines, representation from the bio-
technicians staff and at least one
community representative unaffiliat-
ed with the institution. The commu-
nity representative should be ap-
proved by the Health Policy Board
of the City of Cambridge. '

1. All experiments undertaken at
the P3 level of physical containment
shall require an NIH certified host-
vector system of at least an EK2 level
of biological containment.

IV. Institutions undertaking re-
combinant-DNA experiments shall
perform adequate screening to in-
sure the purity of the strain of host
organisms used in the experiments
and shall test organisms resulting
from such experiments for their re-
sistance to commonly used thera-
peutic antibiotics.

V. As part of the institution’s
health monitoring responsibilities it
shall in good faith make every at-
tempt, subject to the limitation of the
available technology, to monitor the
survival and escape of the host or-
ganism or any component thereof in
the laboratory worker. This should
include whatever means is available
to monitor the intestinal flora of the
laboratory worker.

VI. A Cambridge Biohazards
Committee (CBC) be established for
the purpose of overseeing all recom-
binant DNA research that is' con-
ducted in the City of Cambridge.

A. The CBC shall be compaosed of
the Commissioner of Public Health,
the Chairman of the Health Policy

Board and a minimum of three
members to be appointed by the
City Manager.
B. Specific responsibilities of the

CBC shall include:

® Maintaining a relationship
with the institutional bichazards
committees.

® Reviewing all proposals for
recombinant DNA research to be

under uniform federal guidelines
and that legislation be enacted in
Congress to insure conformity to
such guidelines in all sectors, both
profit and non-profit, whether such
legislation takes a form of licensing
or regulation, and that Congress ap-
propriate sufficient funding to ade-
quately enforce compliance with the
legislation.

... must not be adjudicated
within the inner circles of the
scientific establishment,

conducted in the City of Cambridge
for compliance with the current NIH
guidelines.
® Developing a procedure for
members of institutions where the
research is carried on to report to the
CBC violations either in technique
or established policy.
® Reviewing reports and rec-
ommendations from local institu-
tional biohazards committees.
® Carrying out site wvisits to
institutional facilities.
® Modifying these recommen-
dations to reflect future develop-
ments in federal guidelines.
® Seeing that conditions desig-
nated as | to V in this section are
adhered to.
Section 2
We recommend that a city ordi-
nance be passed to the effect that
any recombinant DNA molecule ex-
periments undertaken in the city
which are not in strict adherence to
the NIH guidelines as supplemented
in Section 1 of this report constitute
a health hazard to the City of Cam-
bridge.

Section 3
We urge that the City Council of
Cambridge, on behalf of this Board
and the citizenry of the country,
make the following recommenda-

tions to the Congress:
“I. That all uses of recombinant
DNA molecule technology fall

Il. That the NIH or other agencies
funding recombinant DNA research
require institutions to include a
health monitoring program as part of
their funding proposal and that
monies be provided to carry out the
monitoring.

. That a federal registry be es-
tablished of all workers participating
in recombinant DNA research for
the purpose of long-term epidemio-
logical studies.

IV. That federal initiative be taken
to sponsor and fund research to de-
termine the survival and escape of
the host organism in the human
intestine under laboratory condi-
tions.

Section 4

In the event that the citizens of
Cambridge, the members of the City
Council or other interested parties
wish to know how the Cambridge
Experimentation Review Board car-
ried out its charge to review P3
recombinant DNA research in the
City, the final section of this report
discusses the review process. In this’
discussion we include a brief chro-
nology of events, some of the strate-
gies undertaken by the Board for
self-education and a description of
its deliberation process,

On July 7, 1976, after having held
two days of public hearings, the City
Council of Cambridge voted a
three-month “good faith” moratori-
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um on all P3 level recombinant
DNA research in the City and called
for the establishment of a citizen
review board to study the issue.

James L. Sullivan, City Manager of
Cambridge, released the charge to
the newly designated Cambridge Ex-
perimentation Review Board on
Aug. b, 1976, and issued the guide-
lines under which that body was to
carry out its responsibilities. In addi-
tion, eight citizens and the newly
appointed acting Commissioner of
Health and Hospitals for the City
were selected to constitute the
Board. Members of the Board were
chosen to reflect a cross-section of
the Cambridge community. Of the
eight citizen Board members, only
three had ever met before. Seven of
the eight had never had formal ties
with either institution proposing the
new research. The one individual
who did have some formal ties with
the universities has taught courses in
structural engineering both at Har-
vard and M.L.T,

The Cambridge Review Board
commenced its first meeting Aug.
26, 1976, and continued its hearings
until the recommendations of the
Board were issued to the Commis-

sioner of Health and Hospitals on
Dec, 21, 1976. Meetings were held
twice weekly with each session last-
ing in excess of two hours.

At the Sept. 14 meeting, the Board
arrived at a consensus on key policy
issues related to the process of its
inquiry. Dr, Francis Comunale, ini-
tially serving as chairperson, re-
leased the chair to the vice chairper-
son, Daniel Hayes. This decision
was made to preclude any ambigui-
ty or conflict of interest in having Dr.
Comunale, the then acting Commis-
sioner of Health and Hospitals in the
role as chairman of the Board and
the person to whom the Board ad-
vised on the matter in question. Dr.
Comunale thereafter became an ex
officio member of the Board. He
attended meetings, without a vote,
and excluded himself from the final
deliberations leading to a decision.

At the same meeting the Board
voted to request an extension of the
moratorium for an additional three
months, on the grounds that we
needed the additional time to carry
out the full scope of our charge,
including a review of the Environ-
mental Impact Statement, which at
that time was not complete. The

request for an extension of the mora-
torium was subsequently granted by
the City Council and accepted by
the institutions affected by the mora-
torium.

It was agreed that on all decisions
undertaken by the Cambridge Re-
view Board a consensus would be
sought; if consensus could not be
reached on an issue, the majority
decision would prevail. Moreover,
any Board member had the right to
poll the entire membership on any
issue requiring a vote. If consensus
could not be reached on the final
recommendation, then minority
statements would be permitted in
the Board's final report. The mem-
bers agreed that Thursday meetings
would be kept open for the public
and the media, while Tuesday ses-
sions would be held in private,

Among the more formidable
problems facing this lay citizen
board was its self-education. At the
outset of the inquiry, the members of
the Board were, for the most part,
unfamiliar with the concepts, the
basic scientific principles and the
explanatory models underlying the
recombinant DNA technology. The
education of the Board members
was carried out simultaneously with
the inquiry process. We had to de-
cide on the kind of information we
would need to reach a decision as
well as the kind of people who
could provide us with that informa-
tion.

There were several facets to the
Board's information gathering and
self-education strategies as exempli-
fied in the following.

® Each Board member was pro-
vided with special technical docu-
ments on the controversy, including
the NIH guidelines, the Environ-
mental Impact 5tatement, and essays
in journals such as Science. Along
with technical materials, articles that
were published in the more popular
press and written for a wider reader-
ship were distributed to the Board
members. As examples, the Board
had articles from Scientific Ameri-
can, the New York Times Magazine,
and National Geographic.

e A technical assistant to the
Board, who had training in the bio-
logical sciences, offered help with
translating technical concepts. The




technical assistant also made availa-
ble to the Board current articles,
news analyses, and essays in leading
journals relating to the controversy.

® Spokespeople who appeared
befare the Board were asked to re-
duce technical concepts to layman’s
terms, to present simplified models
of bio-chemical events, and to draw
upon analogies that helped foster
understanding whenever they were
available.

® Members of the Board were
witness to a forum on the recombi-
nant DNA controversy in which pro-
ponents and opponents of the re-
search presented their arguments
and responded to questions from the
audience.

® Two open-line telephone con-
versations were used to draw testi-
mony from people outside the state.
In one of these conversations, the
NIH Director and a panel of experts
responded to questions of the Board
members.

® In afive-hour marathon session,
the Board carried out a type of mock
courtroom affair. Board members
served as a kind of jury, while advo-
cates on both sides of the issue
presented their case, were given an
opportunity to cross-examine one
another, and responded to questions
raised by the “citizen jury.” This
format enabled the Board members
to evaluate how well scientists on
geach side of the controversy re-
sponded to the critical issues. Medi-
cal researchers and clinicians were
also on hand to respond to testimo-
ny.
® Board members were taken
through laboratories at Harvard and
M.LT. In one case a mock experi-
ment was carried out which exem-
plified the various stages of the re-
combinant DNA process. Visiting
the laboratories also helped the
Board members concretize many of
the specifications found in the NIH
guidelines relating to physical con-
tainment.

Speakers appeared before the
Board both on a voluntary basis and
at the Board's request. The schedule
of speakers called for fair represen-
tation of the views of opponents and
proponents, as well as other persons
who were called upon to broaden
our understanding of the issues. In-

dividuals on each side of the issue
were heard from on intermittent
weeks.

Some members of the Cambridge
Review Board visualized the Board
as a kind of “citizen jury” whaose
function it was to review and assess
the significance of the recombinant
DNA controversy within science.
The use of the legal metaphor
helped members of the Board clarify

planning sessions were designed to
overcome the factors that inhibit
people from expressing their uncer-
tainties. The aim was to eliminate
any social hierarchies that could
prevent full cooperation and partici-
pation from Board members. The
success of full cooperation hinged
upon the building of confidence for
each individual member.

The planning strategy involved

A citizens group can face a technical matter
of deep public concern, educate itself appropriately
tothe task and reach a fair decision.

for themselves the role of lay citi-
zens in this complex issue. The anal-
ogy was of only limited value since
Board members functioned in a
greater variety of ways than citizens
called upon to jury duty. The Board
determined the rules of its inquiry,
called upon people to testify, lis-
tened to the arguments, cross-
examined scientists and finally came
out with its recommendations.

The use of a “citizen court” in
areas of controversy within science
that have significant bearing on pub-
lic welfare is quite new and un-
tested. It encouraged discussions
among Board members about where
justification rests, At issue was
whether the proponents of the re-
search must prove that it is safe
beyond all reasonable doubt or
whether the opponents must prove
that if recombinant DNA research
were undertaken there would be
significant potential hazards.

There was no clear consensus on
the issue of who must justify what,
and to what degree of satisfaction.
However, the Board carried out its
inguiry by seeking the strongest po-
sitions on both sides of the contro-
versy, while simultaneously looking
for weaknesses in the arguments.

Several intensive planning ses-
sions were used to explore the
Board's unresolved questions and to
draw as wide a range of input from
its citizen members as possible. The
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first covering the walls of a room
with large sheets of papér. Then, a
scribe wrote down suggestions from
Board members, insuring that each
individual completed his/her rec-
ommendations or queries before the
issues were debated by the entire
Board. Finally, the material on the
sheets was reduced and synthesized
by a technical assistant and sent out
to the Board members for discussion
at subsequent meetings. This meth-
od insured that each citizen mem-
ber, whatever his/her stand on the
controversy, and whatever his/her
state of knowledge on the issues,
had an unfettered opportunity for
self-expression and participation.

Individuals appearing before the
Board spent up to three hours dis-
cussing the issues and responding to
questions. Members of the Cam-
bridge ERB heard over 75 hours of
testimony from more than 35 indi-
viduals representing both sides of
the controversy. In addition, the
Board spent over 25 hours in formal
planning and deliberation as well as
countless hours of reviewing related
written material before arriving at
our decision.

Finally, it is worthwhile noting
that despite a considerable hetero-
geneity in the Board's makeup and
differences in how its members ini-
tially perceived the controversy, we
were able to reach a unanimous
decision. O
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