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Vaccines Get a New Twist 
The new twist is that, in a dozen trials around the world, they're being used to treat diseasenot just to 

prevent it-thereby shaking up some long-held medical dogma 

Vaccines have probably prevented more Colonel Donald Burke of the Walter Reed is on a roll as researchers accumulate evi- 
disease than any other modem medical in- Army Institute of Research, who recently dence that vaccines can boost immune re- 
tenention except sanitation. That's a formi- published a historical review of the subject sponses in people infected with a variety of 
dable record. Yet some researchers are mak- in Vaccines. pathogens. And though investigators have 
ing the somewhat oftbeat claim that vaccines There are several reasons why this strat- yet to take the next step and show convinc- 
could have even more power: They believe egy has practical, as well as intellectual, ap- ing health benefits from this supercharging, 
vaccines can not only prevent illness, they peal. For many diseases, there are no drugs carefully designed tests are underway that 
can treat it. Lately the idea has received that work. In addition, vaccines might syn- will show whether this is possible. 
much publicity from efforts to boost the im- ergize with drugs, speeding recovery. What is 
mune systems of people infected with HIV, more, a few shots of a vaccine over several Recurrent events 
but those efforts have yet to prove them- months could be far more convenient than Advocates of vaccine therapy have few con- 
selves and many researchers remainskeptical pills taken daily. And vaccines have the crete examples to bolster their case. There is 
of the whole notion of therapeutic vaccines. added advantage of causing few, if any, side only one vaccine that has a solid track record 
Yet the AIDS studies are far from the of working in people who are in- 
only current examples of vaccines as fected-the vaccine for rabies, 
therapeutic agents. In fact, a bumper which Louis Pasteur first tested in 
crop of vaccine therapy studies for human beings in 1885. Researchers 
infectious diseases other than AIDS 8 believe this highly effective prepara- 
are now underway, but they have re- tion triggers an immune response 
ceived precious little attention out- , that hijacks the rabies virus on its 
side specialty journals and small sci- journey up neural pathways to the 
entific conferences. central nervous system, where the vi- 

Early data from those trials suggest rus runs riot. 
that vaccines may well work as treat- That vaccine, however, has little 
ments. Indeed, researchers testing in common with the modem push 
vaccines in people suffering from toward therapeutic immunizations. 
herpes, leprosy, tuberculosis, leish- r The rabies vaccine is a "post-expo- 
maniasis, and hepatitis B have re- sure prophylactic," meaning that it is 
cently reported compelling evidence I in essence a traditional vaccine- 
that it is possible to boost the im- one that prevents disease-even 
mune response in infected people. "I though it's given after initial expo- 
think it's a much more important sure to the virus. In contrast, the dis- 
area than people recognize," says eases at the center of the current re- 
Harvard University's Bernard Fields, naissance of vaccine therapy all in- 
author of the classic textbook Virol- volve chronic, persistent infections 
ogy. Moncef Slaoui, head of immu- that have already taken firm hold. 
nology/biology R&D at SmithKline The new therapies are aimed not at 
Beecham Biologicals in Belgium, preventing disease but at keeping 
adds that "the field of therapeutic disease in check or curing it. 
vaccines is blooming." . Of all the candidate therapeutic 

The main scientific reason many vaccines now being investigated, the 
researchers have so far had little faith preparation for herpes is the furthest 
in vaccine therapy is that they don't wing wr all the time. L~~~~~~ corey an ex- along. Herpes simplex virus-type 2 
believe it is possible to improve on perirnental therapeutic vaccine for herpes infection. (HSV-2) infects 20% of adults in the 
the natural immune response. Once United States. Most frequently the 
people are infected, conventional wisdom effects. Those features were enough to fuel virus is transmitted by genital contact, and it 
says, the immune system kicks in at maxi- enthusiasm among proponents of therapeu- causes genital lesions that recur sporadically. 
mum power, and if it can't do the job, the tic vaccines, but until recently, as Stephen In the mid-1980s, Lawrence Stanberry of the 
only rational course is to use drugs that at- Straus of the National Institute of Allergy University of Cincinnati's Children's Hospi- 
tack the invader directly. Yet for more than a and Infectious Disease (NIAID) puts it, "the tal Research Foundation began using a 
century, a few medical scientists have been level of enthusiasm aroused by this approach guinea pig model to explore whether a vac- 
challenging dogma, arguing that the im- has always exceeded the facts." cine could reduce the recurrence and sever- 
mune system can be supercharged by a vac- Now, however, facts are beginning to ity of this latent infection. 
cine-even after infection. For some, "it's catchup with enthusiasm. FromNew York to His work was fruitful. In January 1988, 
been an intellectually appealing strategy New Delhi, in the labs of biotech companies Stanberry and Rae Lyn Burke, a virologist at 
since the beginning of microbiology," says and university researchers, vaccine therapy Chiron Corporation in Emeryville, Califor- 
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nia, published a study in the Journal of Infec- 
tious Diseases showing that vaccines made 
from various concoctions of HSV-2 and 
HSV-1 (the related virus that causes cold 
sores) could reduce recurrence and severity 
of herpes lesions in guinea pigs by about 50%. 
"We were very excited about those results," 
recalls Stanberry. But his enthusiasm was 
tempered by the fact that "a number of 
people basically didn't believe [the results]!' 

Burke and Stanberry are now working on 
separate trials of HSV vaccine therapy in 
humans. In 1989, Burke and scientists at 
Ciba-Geigy-who work with Chiron in a 
joint venture called Biocine-began tests of 
a preparation made from a cloned surface 
protein of HSV-2, gD2, mixed with alum, an 
"adjuvant," or immune-boosting addition to 
the preparation. After no serious toxicity was 
seen in safety studies, NIAID's Straus and 
Lawrence Corey at the University of Wash- 
ington launched a placebo-controlled study 
in late 1990 with 98 patients. 

Last May, the researchers presented en- 
couraging initial results: Vaccinated patients 
had 30% fewer recurrences. Those results 
were a rejoinder to prevailing wisdom, Corey 
says, because they demonstrated that "you 
can give an immunogen to someone already 
infected and have a positive clinical out- 
come." Stanford University's Thomas Meri- 
gan, who once collaborated with Burke and 
now studies HIV, was also impressed with the 
capacity of these results to break new ground. 
"There was no precedent for it," says Meri- 
gan, who heads Stanford's Center for AIDS 
Research. "It is really a new idea that needs 
to be explored." 

Corey and Straus both caution that these 
cheering data must be kept in perspective. 
They note, for instance, that there is no des- 
perate need for a herpes therapeutic vaccine 
because acyclovir, a drug already licensed to 
treat herpes infection, reduces recurrences 
by 90% or more. Still, Straus and 
Corev sav if a vaccine were as ef- , , 
fective as acyclovir, it would be an 
attractive o~tion. "Acvclovir. to 
be effective, has to be taken twice 
a day every single day for years," 
explains Straus. "For some people, 
if they could get a shot once or 
twice a year, that's preferable." 

Stanberry, in the meantime, 
has hooked up with Slaoui at 
SmithKline Beecham, which has 
its own therapeutic herpes vaccine 
trials underway. This month they 
began a 100-person, placebo- 
controlled trial of the gD2 surface 
protein mixed with alum and a 
second adjuvant, MPL. Slaoui says 
much is riding on the results of 
this trial, which should be finished 
by the end of 1995. "This is a con- 
cept we'd like to further seriously 

consider for many chronic diseases," says 
Slaoui. "The success of these early trials will 
be critical for how much we go forward in 
that direction." 

Zero tolerance 
As in the case of herpes, good drugs exist to 
combat leprosy, which is a chronic infection 
with Mycobacterium leprae that can lead to 
severe nerve damage and deformity. But, as 
in the case of herpes, an effective therapeutic 
vaccine might have something to offer. In 
the first place, the multidrug treatment for 
leprosy often takes several years to clear the 
bacillus from an infected person's system. 
Second, drug treatment does not correct un- 
derlying immunologic defects that may pre- 
date infection; insome people, cell-mediated 
immunity (CMI), the arm of the immune 
system that kills cells infected with M. leprue, 
doesn't kick into action. Finally, some pa- 
tients are simply resistant to drug treatment. 

Faced with these drawbacks in conven- 
tional treatment, Jacinto Convit, director of 
the Institute of Biomedicine in Caracas, Ven- 
ezuela, in the 1970s began exploring whether 
vaccine therapy could help his leprosy pa- 
tients. He concocted a cocktail vaccine con- 
sisting of killed M. leprae and the vaccine for 
preventing tuberculosis, BCG, a preparation 
also made from a mvcobacterium. 

As Convit repo*ed at a 1986 symposium 
on the Immunology of Leprosy held in Nor- 
way (and published that year in Leprosy Re- 
view), in uncontrolled studies. a combina- . . 
tion of the vaccine and drugs seemed to re- 
store the cell-mediated response to M. leprue 
in 60% of more than 300 patients with severe 
forms of the disease. The CMI, in turn, 
cleared M. leprae from their lesions and left 
some patients less vulnerable to relapse or 
reinfection. In effect, their immune systems 
had been boosted to the point where they no 
longer tolerated the bacillus. 

The specific benefits of the vaccine, says 
Convit, showed up clearly in these trials: 
The vaccinated ~atients' lesions were un- 
der control within 2 years, half the response 
time for patients on drugs alone. In addition, 
Convit claims to have had success treating 
patients who did not respond to drugs. 
"I've seen some of those patients, and there's 
little question that they were cured," says 
Barry Bloom, a Howard Hughes Medical In- 
stitute researcher at the Albert Einstein Col- 
lege of Medicine, of the previously un- 
treatable cases. G. P. Talwar of the National 
Institute of Immunology in New Delhi, In- 
dia, has tested a different therapeutic lep- 
rosy vaccine and reported similarly en- 
couraging findings. 

But these apparent successes haven't by 
any means quashed skepticism about the po- 
tential role of therapeutic vaccines in treat- 
ing leprosy. Convit's colleagues would like 
more evidence that his concoction works. 
"The results are better than anyone antici- 
pated, but more experience is required in 
other settings in other countries," says 
Gerald Stoner, a researcher at the National 
Institute of Neurological Diseases and Stroke 
who spent 5 years in Ethiopia working with 
leprosy patients. William F. Ross of the 
American Leprosy Missions International 
has even stronger reservations. "I'm really 
rather skeptical about it," says Ross, who be- 
lieves Convit's trials needed to have more 
standardized protocols for vaccination 
schedules and doses and for evaluating re- 
sponses. "It's all a bit higgeldy-piggeldy, so it 
makes internretation difficult." 

The skepticism about trials of therapeutic 
leprosy vaccines pales next to the doubt that 
greets trials of vaccines aimed at treating tu- 
berculosis. Attem~ts to fashion a thera~eutic 
TB vaccine date all the way back to ~ o b e r t  
Koch, the German microbiologist who in 
1882 isolated Mycobacterium tuberculosis, the 

pathogenic bacillus. 
Koch tried to fashion a vac- 

cine from the killed organism, 
but his dream that this would 
lead to a cure for tuberculosis 
failed miserably when his prepa- 
ration likely caused angina, de- 
lirium. and coma. The dream has 
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never died, however, even 
though powerful anti-TB drugs 
now exist. Its latest proponent is 
John Stanford of the University 
College London Medical School. 
Stanford initially was puzzled by 
the finding that the preventive 
TB vaccine, BCG, performs well 
in some countries but not in oth- 
ers. He thought perhaps there 
was something in the environ- 
ment in the countries where it 
worked, such as Uganda, that 
had affected the vaccine's perfor- 
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'The field of therapeutic 
laccines is blooming." 

--Moncef Slaoui 




