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- ~thical  Considerations in 

eaping from Bench to 
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d h x d  step in developing interven- Safety mqst 

is essential, and there should be a high 
standard of consensus in the scientific 
c~nmllnity regadbg its appropriateness. 



jects typically relate to assessing safety 
rather than efficacy. 111 addition. provided 
that a proposed intervention shows reason- 
able promise as ail effectil-e inter\-e~ltion: it 
does not seem problematic if there is a 
lack of consensus in the scientific commu- 
nity concerniiig the possibility of indil-idu- 
a1 benefit during early-phase experiments. 

The oossibilitv of direct benefit to the fe- 
tus was considered in deliberations about 
the two preproposals for human IUGTEs. 
Although there was not consensus about the 
likelihood of benefit, there seemed to be 
some suppo~t for the scientific concepts un- 
derlying the proposals if the 1-ery difficult 
questions regarding safety could be recon- 
ciled. Howel-er. the current U.S. regulatory 
approach for research with pregnant \\/omen 
requires that experinlental interventions 
must hold the prospect of direct benefit to 
the fetus (8). This creates a paradox of per- 
nlissibility for early-phase experiments; 
\vllich by definition are primarily directed at 
assessing toxicity. not benefit (5) .  

Experimental design. Even if there is 
consensus regarding safety and there are 
good reasons to suppose that a proposed in- 
tenention might ultiinately be shown to be 
effectil-e. the experiment itself must be de- 
signed in such a way as to produce useful 
results. In short, it is unethical to conduct 
poorly designed experiments (9). Whether 
the results of the study are positive or nega- 
tive, what matters is that they are useful in 
aiis\veriiig an important sc~entific questioii 
while not exposing human subjects uiinec- 
essarily to the risks of research. 

Ethical questions acconlpany multiple 
steps in the design of such experiments. For 
example: justice would require considering 
carefully what conditions are selected for 
early experinlentation \\/hen a particular in- 
ter\-entioii might have proiilise iii several 
diseases ( 1 0 ) .  Should nlore coinmon dis- 
eases be selected o\,er rare diseases'? Should 
diseases with ail available cure be selected 
over those without a cure or \-ice versa? 111 
addition. even though early-stage experi- 
mentation does not have a high likelihood of 
personal inedical benefit for subjects, \\hat 
call be done to inaxi~llize benefits and mini- 
mize risks'? (11) .  Tliese and related ques- 
tions ought to be considered by Instih~tioiial 
Review Boards, as well as others charged 
with the prospective review and oversight of 
research with human subjects (12).  

Informed consent. A now-accepted and 
crucial component of research with human 
subjects is obtaining valid infoilned consent 
for participation. To provide this consent, 
potential subjects must at first be coinpetelit 
to do so. This entails being able to under- 
stand and appreciate information about the 
proposed research and how participation 
\\.ill likely affect them and, when relevant, 

ho\v this differs from usual case. Obtaining 
informed conseiit for early-phase clinical 
trials with patients suffering from a disease 
being studied can be particularly clialleng- 
ing: especially wheii good  treatments are 
not a\-ailable for the patient's disease. Pa- 
tients may carry a "therapeutic misconcep- 
tion.'' whereby they assume that an experi- 
mental ii i terve~ltio~~ is designed primarily as 
a means of providing direct inedical benefit 
(13, 14). In addition, even the words select- 
ed by investigators to describe the protocol, 
such as "study" or "experiment," can great- 
ly influence patients' understanding of what 
is iiivol\-ed, as a study is corninonly under- 
stood to be virtually harmless while an ex- 
periment is belie\-ed to be risky (15).  Siini- 
larly, referring to an IUGTE as "ill utero 
gene therapy" might inad\-erteiitly create a 
misperception on the part of those being 
asked to serve as subjects (16).  

The lack of therapeutic alternatil-es for 
certain conditions diagnosed in utero might 
put pressure on future parents in their deci- 
sion-making about participation in early- 
phase research. As bone marrow transplan- 
tation is a kno\vii effective treatment for 
ADA-SCID postparh~m ( 1  7). parents faced 
with a choice about the possibility of partic- 
ipating in early-phase in utero gene transfer 
research for this disease might be expected 
to be in a reasonable position to give inean- 
ingful infoimed consent. In contrast, since 
there is essentially no treatment for n-thal- 
assemia and it is fatal in utero, faced \\.it11 
the near certain death of a fetus. informed 
consent inight be especially difficult. Of 
note. such claims about what pressures Inay 
exist in the informed consent process for 
these experiments are largely based on relat- 
ed experience and conjecture. As yet, there 
are insufficient data froin \vhich to accurate- 
ly guide decisions about ho\v to sti-ucture the 
inforined consent process for protocols for 
IUGTEs should a decision be made to begin 
experiments with humaii subjects. 

Furthermore, iii considering the in- 
formed consent process, attentioil inust be 
paid to the tenability of "informed coii- 
sent" for future children and, more prob- 
lematically, for future generatio~ls. While 
there is obviously experience in having ex- 
pectant parents give consent, or inore accu- 
rately permission. for their future children, 
it is a unique notion to pro\-ide permission 
for future generations whose germ line 
might be affected by experimental inter- 
ventions. What is the moral justification 
for providing i~lterge~lerational permission'? 
What \\.ill be the durability of such agree- 
ments to adhere to long-term follow-up 
that might be required to assess whether in 
fact germ line changes have occurred? 

Concluding comments. Safety. the pos- 
sibility of benefit, experimental design. and 

informed consent are critical criteria to be 
considered as discussion and evaluation 
continues among scientists. regulators; and 
ethicists. Specifically, accepting the linlits of 
preclinical models. the regulators and the 
scientific co~mliunity should strive to reach 
consensus about the safety of proposed in- 
terventions. El-en if consensus about safety 
is reached. there reinains the theraoeutic 
paradox of permissibility in the curreiit reg- 
ulatory apparatus for research on the feh~s. 
Accordingly, whether it will be acceptable to 
do this research in the United States mill de- 
pend on how the curreiit regulation~ are ulti- 
nlately changed. Should such research be 
acceptable. there needs to be broad public 
discussion and ethical analysis concerning 
whether the target conditions selected are 
fair and appropriate and how best to spend 
p u b l ~ c  resources dedicated to research. 
Tliese tasks require open and explicit pub- 
lic input that could be facilitated by forums 
such as the Gene Therapy Policy Coiifer- 
ences conducted at different locations to en- 
hance the likelihood of public input. Finally. 
if a decision is made to "leao" ahead further 
conceptual \vorl<, guided by empirical study. 
must be directed at the possibility of obtain- 
ing meaningful infornled conseiit. 
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