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tend to have more problems. There 
was a great deal of talk about pre-
ventive care, but what really hap-
pened, as far as I could see, was 
that successful HMOs were able 
to siphon off billions of dollars 
and become the corporations they 
are today by taking care of young, 
healthy, employed, middle-class 
people. Switching to HMOs became 
a way of protecting employers and 
their employees from the cost of 
taking care of the less-well — and 
the less-well-off — patients whose 
ever-increasing health care costs 
then had to be borne by a dimin-
ished pool of insurance purchas-
ers. In a similar way, by excluding 
large categories of care and peo-
ple with preexisting conditions, 
managed care made enormous 
profits, not a dime of which was 
ever returned to patients in the 
form of reduced premiums.

I can’t help suspecting that un-
derneath all these quality-improve-
ment and pay-for-performance ini-
tiatives lies yet another scheme 
that will work out very well for 
insurers and very badly for pro-
viders and patients. The tens of 
thousands of dollars I’m going to 
lose out on for failing to achieve 
my electronic-prescribing or obe-
sity-management goals has certain-
ly caught my attention, but it’s not 

the big prize. The big prize will 
come from creating a multitude of 
grading systems that rate doctors 
against one another, making them 
increasingly dependent on quality-
improvement goals and payments 
while distracting them from pa-
tient care and making reimburse-
ment more complicated than ever. 
Overhead will go through the 
roof. My practice already needs 
a full-time nurse and reception-
ist dedicated exclusively to quality-
improvement initiatives. The in-
centives for getting rid of sick and 
poor patients will be stronger than 
ever. During the past 25 years, I 
have stayed current and eagerly 
sought out and adopted every new 
advance that could possibly help 
me to help my patients, but from 
where I sit, these programs seem 
to have everything to do with mon-
ey and power and next to noth-
ing to do with improving care.

Meanwhile, U.S. doctors today 
have less and less to say about 
the care of their patients. All the 
complex lessons they learned in 
medical school are being swept 
aside for template care. Maybe I 
overestimate the next generation, 
but I can’t imagine that young, 
creative people who are bright and 
talented enough to get into med-
ical school will put up with this 

nonsense for very long. They aren’t 
becoming physicians so they can 
fill in checklists and be told by a 
phone-bank operator what they 
can and cannot do for patients.

The way things are going, I fear 
that soon, because there is no code 
or template for it, I’ll have to stop 
being curious about my patients. 
Open-ended questions and wait-
ing for patients to tell me what’s 
on their mind will have to go. No 
one will die, but I, for one, will 
be a little lonelier. And if these 
so-called quality-improvement pro-
grams turn out to be elaborate 
cost-shifting schemes, many sick 
people will be deprived of medi-
cal care, and the overall costs for 
all of us will go up.

At a minimum, we should be 
working harder to determine 
whether these programs really will 
improve care before adopting what 
is a very radical and far-reaching 
change in the way medical care 
evolves and is delivered. If we 
adopt a multitude of quality mea-
sures that have not been validated, 
we are very likely to end up with 
more quality problems than we 
started with. We all went to medi-
cal school — if all else fails, we 
could try science.
Dr. Vonnegut is a pediatrician in Quincy, MA.
Copyright © 2007 Massachusetts Medical Society. 
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In April 1984, when the human 
immunodeficiency virus (HIV) 

and AIDS were just beginning to 
be understood, a senior official 
in the Department of Health and 
Human Services stated at a press 
conference that there would be a 
marketable vaccine within “a min-

imum of two years, probably more 
like three years.”1 This prediction 
has haunted the search for an AIDS 
vaccine, whose most recent set-
back was the announcement that 
a promising vaccine candidate, 
Merck’s V520, was not effective 
and may actually have increased 

some subjects’ risk of acquiring 
HIV. Unfortunately, about a quar-
ter-century after the discovery of 
HIV, there is neither a marketable 
vaccine nor a credible expectation 
about when there will be one.

A successful HIV vaccine would 
either prevent infection or reduce 
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the viral load in persons who be-
came infected, helping them to 
remain healthy and perhaps re-
ducing their likelihood of trans-
mitting the virus to others. But 
vaccine developers face many sci-
entific challenges, including those 
posed by the genetic diversity and 
rapid changes of the viral enve-
lope proteins and other features 
that allow HIV to elude immune 
control.2 Critical immunologic 
responses that would prevent in-
fection or control the virus are 
incompletely understood. None-
theless, there has been consider-
able interest in vaccines, such as 
V520, that induce primarily T-cell 
responses, because numerous 
studies have provided evidence of 
the role of T-cell immunity in con-
trolling HIV infection.

The V520 vaccine consists of 
three injections of a recombinant, 
replication-defective adenovirus 

type 5 vector that carries three HIV 
genes and was designed to elicit 
HIV-specific T-cell immune re-
sponses (see diagram). Adenovi-
rus type 5 is a common cold virus 
and is generally considered harm-
less. The vaccine was evaluated in 
two trials involving volunteers who 
were HIV-negative but at high risk 
for infection. The HIV Vaccine Tri-
als Network, which is funded by 
the National Institute for Allergy 
and Infectious Diseases (NIAID), 
in conjunction with the vaccine 
developer, Merck, conducted the 
STEP trial in the United States 
and abroad; the Phambili trial was 
conducted in South Africa. In Sep-
tember 2007, the STEP trial, which 
had enrolled 3000 subjects, was 
stopped after the data and safety 
monitoring board, at its first in-
terim analysis, concluded that the 
vaccine neither prevented HIV in-
fection nor reduced the amount of 

virus in those who became in-
fected. In October, the Phambili 
trial, which had enrolled only 801 
subjects, was also stopped; the 
trial’s monitoring board conclud-
ed that there was no reason to 
anticipate more favorable results. 
Participants in both studies were 
told whether they received vaccine 
or placebo.

Since there was only one HIV 
case in a female STEP subject 
(though there were more than 
1100 women enrolled), post hoc 
analyses of the data have focused 
on men. As of October 17, 2007, 
there had been 49 HIV infections 
in men who were HIV-seronegative 
when they underwent randomiza-
tion and who had received at least 
one dose of the vaccine, as com-
pared with 33 infections in com-
parable men who received placebo. 
The men at greatest risk for HIV 
infection appeared to be those 
who both received the vaccine and 
had higher levels of immunity to 
adenovirus type 5 before enroll-
ment. Despite the sobering pre-
liminary analyses, it is unclear 
whether administration of the vac-
cine actually increased the risk of 
acquiring HIV. This will not be 
known at least until ongoing stud-
ies and data analyses are com-
pleted — and might remain un-
certain indefinitely.

Even the preliminary findings, 
however, have immediate impli-
cations for future vaccine trials, 
particularly a study involving 8500 
patients that had been scheduled 
to start in the fall of 2007 but is 
now on hold until at least the sum-
mer of 2008. That trial, known 
as Partnership for AIDS Vaccine 
Evaluation (PAVE) 100, will test 
a vaccine strategy developed at 
the National Institutes of Health 
(NIH) that has four components: 
three injections of an HIV DNA 
vaccine, followed by a single boost 
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Composition and Timing of Administration of the V520 Vaccine (Top) and the 
Vaccine Developed by the NIH (Bottom).

For the Merck vaccine candidate, a replication-deficient adenovirus type 5 was engi-
neered to contain the gag, pol, or nef genes of HIV. This vaccine was given to volun-
teers at 0, 1, and 6 months. For the Vaccine Research Center (VRC) vaccine, a mixture 
of six DNA plasmids containing the gag, pol, nef, env A, env B, or env C genes is given 
to volunteers at 0, 1, and 2 months. At month 6, one injection of a different replica-
tion-deficient adenovirus type 5 is given; this was engineered to contain the gag/pol, 
env A, env B, or env C genes. 
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with an HIV–adenoviral-vector 
vaccine (see diagram). The mul-
ticlade vaccine primarily elicits 
T-cell immunity and is another 
important test of the T-cell vac-
cine concept.

The NIH vaccine differs in 
many respects from the Merck 
product; notably, it entails one 
injection of adenoviral vectors, 
not three, and the other injec-
tions are only of DNA plasmids. 
However, the vector is also a re-
combinant, nonreplicating adeno-
virus type 5, although it is missing 
more genes than V520 and differs 
structurally from it in some oth-
er ways. The protocol is being in-
tensively reviewed because of safety 
concerns, according to Gary Na-
bel, the director of NIAID’s Vac-
cine Research Center, where the 
vaccine was developed. Although 
no decisions have been made, a 
redesign of the protocol is un-
der way. For example, it is likely 
that the initial subjects will have 
no evidence of prior infection 
with adenovirus type 5. That re-
quirement might preclude re-
cruitment of subjects at some of 
the planned sites: in East Africa, 
as many as 95% of people may 
have antibodies against adenovi-
rus type 5, as compared with less 
than half of people in the United 
States. A different type of adeno-
virus could be used in the vector, 
but making such a change could 
delay the study for an additional 
several years and necessitate re-
thinking of other aspects of the 
experimental vaccine as well.

The first large AIDS vaccine 
trials found that a recombinant 
glycoprotein 120 vaccine (based on 
the viral envelope) that induced 
neutralizing antibodies did not 
protect against HIV infection.3,4 
The only ongoing large study of 
an AIDS vaccine is being conduct-

ed in Thailand, where a strategy 
of “priming” the immune sys-
tem with a live recombinant ca-
nary pox vector containing HIV 
genes and then “boosting” it 
with a glycoprotein 120, thereby 
eliciting both B-cell and T-cell 
immunity, is being evaluated in 
16,400 HIV-negative adults. The 
study started in 2003 and is ex-
pected to continue until July 2009. 
When the data safety and moni-
toring board last met, in July 
2007, it recommended that the 
trial continue. 

Unless an experimental vaccine 
turns out to be highly effective in 
preventing HIV infection, the re-
sults of one large phase 2B or 
phase 3 study are unlikely to lead 
to its licensure. A vaccine study 
that would be considered “suc-
cessful” is more likely to be one 
that provides some of the miss-
ing information about the spe-
cific immune responses that pro-
tect against infection and that 
leads to additional large trials spe-
cifically designed to support the 
licensure of a refined vaccine. Such 
additional trials could easily take 
5 years or more to complete.

In 2005, the global investment 
in HIV vaccine research and devel-
opment was estimated at $759 mil-
lion, of which 88% was from gov-
ernments, 10% from commercial 
firms, and 2% from philanthropy.5 
The NIH spends about $600 mil-
lion a year on researching such 
vaccines; as of March 2007, it had 
supported 99 HIV vaccine trials 
involving 55 different products, 
22 adjuvants, and more than 
26,000 volunteers. PAVE 100 has 
a projected federal budget of 
$137.5 million, as compared with 
$32 million for the government 
portion of STEP. Although the 
STEP trial and others that failed 
to achieve their desired end points 

have brought new knowledge, each 
disappointment also reinforces 
the view that a licensed AIDS vac-
cine is at least a decade away — 
and that is if things go well, 
which has not happened yet. 
Meanwhile, individuals and pub-
lic health officials can only try to 
prevent HIV transmission through 
education and behavior modifica-
tion, condom use, needle-exchange 
programs, and other effective, al-
beit imperfect, means that are 
already available.

According to Anthony Fauci, 
the director of the NIAID, “To be 
brutally honest with ourselves, 
we have to leave open the possi-
bility . . . that we might not ever 
get a vaccine for HIV. People are 
afraid to say that because they 
think it would then indicate that 
maybe we are giving up. We are 
not giving up. We are going to 
push this agenda as aggressively 
and energetically as we always 
have. But there is a possibility 
— a clear finite possibility — 
that that’s the case.”

Dr. Steinbrook (rsteinbrook@attglobal.net) 
is a national correspondent for the Journal.

Cohen J. Shots in the dark: the wayward 
search for an AIDS vaccine. New York: W.W. 
Norton, 2001.

Johnston MI, Fauci AS. An HIV vaccine 
— evolving concepts. N Engl J Med 2007; 
356:2073-81.

Flynn NM, Forthal DN, Harro CD, Judson 
FN, Mayer KH, Para MF. Placebo-controlled 
phase 3 trial of a recombinant glycoprotein 
120 vaccine to prevent HIV-1 infection. J In-
fect Dis 2005;191:654-65.

Pitisuttithum P, Gilbert P, Gurwith M, et 
al. Randomized double-blind placebo-con-
trolled efficacy trial of a bivalent recombi-
nant glycoprotein 120 HIV-1 vaccine among 
injection drug users in Bangkok, Thailand.  
J Infect Dis 2006;194:1661-71.

HIV Vaccines and Microbicides Resource 
Tracking Working Group. Adding it all up: 
HIV vaccine and microbicide development 
funding: 2000 to 2005. August 2006. (Ac-
cessed December 6, 2007, at http://www.
hivresourcetracking.org/.)
Copyright © 2007 Massachusetts Medical Society. 

1.

2.

3.

4.

5.

One Step Forward, Two Steps Back — Will There Ever Be an AIDS Vaccine?

Copyright © 2007 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at UC SHARED JOURNAL COLLECTION on December 27, 2007 . 




