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ma, who co-authored a 1998 study of ade- 
novirus vector that called for a "reevalua- 
tion" of its use in long-term gene therapy. 

Recently, FDA staffers heard from an- 
other scientist who concluded 5 years ago 
that adenovirus capsid protein toxicity was 
a problem: Prem Seth, senior scientist at 
the Human Gene Therapy Research Insti- 
tute in Des Moines, Iowa. Based on studies 
he did in the mid-1990s, he concluded that 
"empty capsids appear to be immunogenic, 
like intact virus," and produce similar ef- 
fects, like cytokine release. He never pub- 

lished the data, because "there wasn't 
much interest." 

This analysis suggests that even gutless 
vectors may be dangerous in some circum- 
stances, but the jury is not in. "It's still de- 
batable," says Chamberlain. Beaudet agrees: 
"Based on our published mouse data," he 
says, "we think the capsid proteins are not a 
big problem." But he concedes that there are 
"not convincing data yet" from nonhuman 
primates to settle the issue. 

As far as Noguchi is concerned, "the 
most critical issue for the field right now" 
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is determining the risk of these new, "safe" 
vectors. "Are there two types of toxicity 
with adenovirus or just one?" he asks. Is 
the shell itself a problem, in addition to vi- 
ral gene expression? "What is its inherent 
toxicity? Is this the dose-limiting thing? 
We need to rethink these hard questions." 

For many people in the field, however, 
the critical question over the next few 
months is whether they will be able to 
continue gene therapy trials while every- 
one rethinks these questions. 

-ELIOT MARSHALL 
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