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Gene therapy researcher under fire 
over controversial cancer trials 
Washington. A scientific oversight panel 
at the US National Institutes of Health 
(NIH) has withheld funding for a contract 
supporting the work of Steven Rosenberg, 
an NIH cancer researcher, after criticizing 
Rosenberg for continuing to conduct con­
troversial gene therapy trials despite evi­
dence that crucial elements have failed to 
work as hoped. 

first gained approval to start his clinical 
trials with modified TIL cells. He has had 
continuing problems in getting the geneti-

as well. Something about the insertion of 
the TNF gene into the TIL cells may be 
interfering with their homing ability. As a 
result, many appear to end up in the liver 
and elsewhere in the body, where the TNF 
could be toxic were it to be expressed. 

Rosenberg has often been a controver­
sial figure at NIH, both for his aggressive 
approach to cancer therapy and his ten­
dency to get more press for the initiation of 
his trials than for their results. Now, for the 
first time, one of NIH's own advisory bod­
ies has questioned the science and propri­
ety of his trials. 

At a meeting on 20 October, the board 
of scientific counsellors openly challenged 
Rosenberg, using the closest weapon at 
hand: a $3.9 million, three-year contract to 
pay an a independent laboratory to grow 
TIL cells. Rosenberg contends that the 
trials have shown enough success to be 
continued and have yielded significant 
insights that may lead to improved gene 
therapy approaches in the next generation 
of trials. Nevertheless, the board voted not 
to renew the contract until Rosenberg an­
swered a list of questions on his progress. 

In an unusually critical attack, the board 
of scientific counsellors of the National 
Cancer Institute's Division of Cancer Treat­
ment has raised questions about several 
central aspects of Rosenberg's trials in 
which tumour-infiltrating lymphocyte 
(TIL) cells are extracted from cancer pa­
tients, grown in the laboratory, and 
transfected with the gene for tumour 
necrosis factor (TNF), a protein that inter­
feres with a tumour's blood supply. The 
TNF-producing TIL cells are injected back 
into the patient, where they are expected to 
home in on tumours, infuse them with TNF 
and kill them. 

Rosenberg: A history of aggressive trials 

Coming just as Rosenberg is preparing 
to launch a major new clinical trial using a 
new vector to put the TNF genes into TIL 
cells, the committee's decision to freeze 
funding for the TIL production could be a 
significant blow. Even if Rosenberg can 
satisfy the board, the contract will not 
come up for another vote until the board's 
next meeting in February. 

But several important aspects of the 
TNF-TIL experiments have failed to work 
as hoped in the two years since Rosenberg 

cally modified TIL cells to express TNF at 
levels high enough to affect the tumours. 
And, although his earlier experiments with 
unmodified TIL cells showed that they 
usually collect at tumours as expected, the 
TNF TILs do not appear to be performing 

Few of these concerns are new; indeed 
many of the same questions came up dur­
ing the initial approval hearings by NIH's 
Recombinant DNA Advisory Panel (RAC) 
in July 1990. At the time, Rosenberg had 
little animal data to support his protocol 
when he presented it to the RAC; indeed, 

Frustration brought panel to showdown 
Washington. By all accounts, the showdown between Steven 
Rosenberg and the Division of Cancer Treatment board of 
scientific counsellors has been building for months as board 
members became increasingly concerned about what some felt 
were questionable trials with insufficient oversight. 

When the board visited Rosenberg's laboratory in February, 
members raised a series of concerns about his gene therapy 
trial, including whether the genetically modified cells were 
expressing as much of a tumour-killing protein as projected and 
whether the cells were localizing at tumour sites. Yet at their 30 
October meeting, they were no closer to getting the answers 
they wanted, and the frustration was starting to show. 

"There was a lack of preclinical data for virtually every one of 
the issues that [Rosenberg] was propos[ing], and it would help if 
Steve provided the preclinical data to us. What we got instead 
were a series of preprints, none of which really answers those 
questions· , complained Philip Greenberg, a University of 
Washington oncologist who is a member of the board. "His 
response to the site visit was not adequate. " 

The board has also become concerned about Rosenberg's 
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tendency to continue problematic trials until explicitly told to 
stop. Ralph Weichselbaum, a University of Chicago oncologist, 
noted that at the February 1992 site visit, "there were a series 
of- I don 't want to be misquoted- not particularly successful 
trials [comparing high-dose interleukin-2 and interleukin-2 plus 
lymphokine-activated killer cells] that he was going to continue". 
The board recommended that he stop the trials, and Rosenberg 
eventually halted them in August. But Weichselbaum suggested 
that the experience indicated that some additional "constructive 
oversight" of Rosenberg's trials is in order. 

Loretta ltri, another panel member, summed up the panel's 
frustration: " It seems to me that there have been straight­
forward questions asked. I am very disturbed that two meetings 
after the site visit we are still debating [them]." 

As Greenberg put it, although the members generally 
support Rosenberg's work, "there [is] a difference between 
supporting the advance of science as opposed to supporting 
proceeding rapidly to clinical trials". Without clear evidence that 
Rosenberg's trials are working, the board apparently felt it had 
no choice but to assume the worst. C.A. 
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even today, he says he knows of no re­
searcher who has been able to reliably 
insert genes into primary mouse TIL cells 
(some other scientists say it has been done). 
Other data he presented, including proof 
that the TIL cells would express TNF in 
sufficient quantities, were simply sketchy. 

In part due to the paucity of supporting 
data, several RAC members were concerned 
that Rosenberg's TNF-TIL trial appeared 
to blur the line between fundamental re­
search and human clinical experimenta­
tion and questioned its description as gene 
'therapy'. As Nelson Wive!, the executive 
secretary of the RAC, puts it, "the question 
is: do you call things therapy when they are 
so experimental that they don't have a 
good chance of success?" 

In Rosenberg's defence, Bruce Chabner, 
the director oft he Divis ion of Cancer Treat­
ment, argues that even if the TNF is not 
being expressed at sufficient levels, the 
patients may get some therapeutic benefit 
from the TIL cells themselves, which at­
tack tumours on their own. But other scien­
tists disagree; patients are eligible for TNF­
TIL therapy only if they have already failed 
standard TIL therapy, they point out. More 
TIL cells that have already been proven not 
to work are unlikely to make a difference. 

In part to answer its concerns, the RAC 
attached several restrictions to Rosenberg's 
protocol. One was that he could not inject 
the genetically modified cells unless they 
were expressing at least 100 picograms of 
TNF per ml (10" TIL cells) for 24 hours. 
But that level, it turns out, is at least an 
order of magnitude lower than necessary to 
shrink tumours. And in practice, Rosenberg 
has sometimes had trouble even reaching 
the RAC threshold. For the first TNF trial, 
he had to request special permission to 
average tests so as to get above the I 00 
picogram figure. 

Even now, Rosenberg says, TNF ex­
pression in the trials varies from 100 to 
1,200 picograms. Only a few patients show 
TNF expression at or above the I ,000 
picogram level that he says the mouse 
models suggest is the minimum for effi­
cacy. Rosenberg is hoping that the new 
vector may improve TNF expression by a 
factor of five. But he has as yet made no 
moves to halt the trials using the current 
TNF vector, despite the evidence that it has 
not worked as hoped - a point on which 
the board has challenged him. 

Another concern of the board is whether 
Rosenberg's data shows that the gene-modi­
fied TIL cells are localizing to the tumours, 
and not ending up in the liver instead. TNF 
is extremely toxic and could, if expressed 
at sites other than the tumour, actually kill 
the patient before the cancer does. At the 
moment, the low level of TNF expression 
has avoided any toxicity problems, but the 
board has asked Rosenberg to supply new 
data to prove that the TNF is actually 
ending up at the tumour site. At the Octo­
ber meeting, Ronald Levy, chairman of the 
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board and a Stanford University oncologist, 
noted that Rosenberg's data so far showed 
that TNF-TIL localization is "about a quar­
ter of a magnitude lower than was pro­
jected". Given that and the TNF expression 
problem, he said, "I just think that it is 
premature and unscientific to proceed with 
a clinical trial based on the pre-clinical or 
preliminary data that has been developed." 

In general, the board is concerned that 
Rosenberg is trying in humans what he has 
not yet perfected in the test tube. TNF 
expression, for example, can be observed 
easily in the laboratory, yet Rosenberg 
embarked on trials before the expression 
problems were resolved. 

Some researchers attribute the prob­
lems in the TNF-TIL trials to Rosenberg's 
unrelenting determination to be at the 
forefront of the competitive field of 
gene therapy and his belief that studies 
in terminally ill patients take precedence 
over fine points of in vitro research. In 
1990 Rosenberg lost the race to be first in 
gene therapy to colleagues at NIH, who 
were treating a rare immune deficiency. 
But by then Rosenberg was clearly com­
mitted to going forward with his trial. 
In the two years since then he has 
inserted TNF-modified TIL cells into nine 
patients. 

Rosenberg refuses to reveal the fate of 
those patients -most are believed to have 
died - until he publishes his results in a 
scientific journal. But his commitment 
to scientific standards has not kept him 
from publicizing, in everything from his 
new book, The Transformed Cell, to nu­
merous press interviews, the fact that one 
of the patients is still alive. Whether 
the TNF experiment was actually responsi­
ble for that single remission is an open 
question. 

One former collaborator (and now critic) 
believes that in the TNF TIL trials 
Rosenberg has "crossed the ethical line" in 
portraying research as therapy. Chabner 
concedes that in these trials "it's hard for us 
to say to a patient that you're getting a 
therapeutic level. The therapy issue is only 
part of the experiment. It may not work." 
But what you can prove with the trial, he 
says, is whether or not TNF gene transfer 
works in TIL cells. Noting that the patients 
in the study are terminally ill and have 
already failed other therapies, Chabner 
argues that the scientific value of the 
experiment is enough to justify the trials. 

With the board of scientific counsellors 
in revolt, those arguments may no 
longer be enough. The board is expected 
to forward its list of questions to Rosenberg 
this week, and take up the issue again at 
its February meeting. Unless Rosenberg 
can provide them with better answers 
than he has over the past year, board mem­
bers could make good on their threat to 
recommend that his TNF-TIL trials be 
halted. 

Christopher Anderson 

CERN blames 
full moon for 
LEP problems 

Munich & London. Dogs howl, the tide 
rushes in and mild-mannered men turn 
into werewolves. Now scientists at CERN, 
the European Laboratory for Particle Phy­
sics in Geneva, have explained another 
lunar trick. 

Mysterious variations in the energy 
of particle beams circulating in the Large 
Electron Positron collider (LEP) have 
been an unresolvable puzzle for years. The 
problem initially was not serious, but as 
experiments such as those to determine the 
mass of the Z" required increasing beam 
accuracy, a persistent uncertainty of I 0 MeV 
became the dominant error in the LEP 
experiments. 

Now CERN's particle physicists, along 
with colleagues from Stanford and Lausanne, 
finally have the answer. Tipped off by their 

Driven round the bend: the LEP tunnel 
during the construction phase, before 
tidal effects had been considered. 

California colleagues about the hazards 
of natural seismicity on beam energy, 
the LEP team realized that their variations 
were caused by minute deformations of 
the earth's crust due to the combined 'tidal' 
attraction of the sun and the moon. As 
the Moon passes overhead, it distorts the 
local radius of the Earth by 20 em, changing 
the 27 km length of the accelerator by all 
of 1 mm. Because the number of revolu­
tions per second of the particles in the beam 
is kept strictly constant, small changes in 
dimension obliges them to follow different 
orbits around the accelerator, which in 
turn either decreases or increases the beam 
energy. 

The easiest cure, says Lyndon Evans 
of CERN, is to correct the data for the 
phases of the moon, although it could be 
possible to allow for tidal changes while 
experiments are running. That is easy 
enough; all LEP accelerator physicists have 
to remember now is to consult the phase 
of the moon - perhaps by checking the 
palms of their hands for hair - when 
calibrating beam energy. 

Alison Abbott & Roland Pease 
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