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plants, ex vivo expansion of cord-blood stem cells,
and cotransplantation of CD34+ cells from a hap-
loidentical donor are ongoing. It is realistic to an-
ticipate that the current results for cord-blood trans-
plantation in adults with hematologic cancers will
contribute to more extended use in the coming
years for many patients in need.

From the Hematology Department, Hospital Universitario La Fe,
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Intradermal Influenza Vaccin
John R. La Montagne, Ph.D.,*

The current shortfall in anticipated doses of vac-
cine for the upcoming influenza season* makes the
reports by Belshe et al.? and Kenney et al.? in this
issue of the Journal particularly timely. These stud-
ies raise the possibility of using alternative routes
of immunization (e.g., intradermal, as opposed to
intramuscular, administration) with smaller doses
of vaccine as a means of “stretching” available dos-
es of influenza vaccine in times of shortages. In ad-
dition, the studies indirectly raise provocative issues
regarding the potential effect of these alternative
routes of immunization in targeting specialized
cells of the immune system to enhance the immu-
nogenicity of certain vaccine antigens, particular-
ly in populations such as the elderly and those with
chronic diseases, who may not have a robust re-
sponse to antigenic challenge.

Influenza remains a major health problem in
the United States, resulting each year in an estimat-
ed 36,000 deaths and 200,000 hospitalizations.*
Those who have been shown to be at high risk for
the complications of influenza infection are chil-
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ation — Can Less Be More?
and Anthony S. Fauci, M.D.

dren 6 to 23 months of age; healthy persons 65
years of age or older; adults and children with chron-
ic diseases, including asthma, heart and lung dis-
ease, and diabetes; residents of nursing homes and
other long-term care facilities; and pregnant wom-
en.*Itis for this reason that the Centers for Disease
Control and Prevention (CDC) has recommended
that these groups, together with health care work-
ers and others with direct patient-care responsibili-
ties, should be given priority for influenza vaccina-
tion this season in the face of the current shortage.*
Other high-priority groups include children and
teenagers 6 months to 18 years of age whose un-
derlying medical condition requires the daily use
of aspirin and household members and out-of-
home caregivers of infants less than 6 months old.*
Hence, in the case of vaccine shortages resulting
either from the unanticipated loss of expected sup-
plies or from the emergence of greater-than-expect-
ed global influenza activity — such as pandemic
influenza, which would prompt a greater demand
for vaccination® — the capability of extending ex-
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isting vaccine supplies by using alternative routes
of vaccination that would require smaller doses
could have important public health implications.

In a previous report, Treanor et al. demonstrat-
ed that one half the standard dose of trivalent in-
fluenza vaccine elicited immune responses simi-
lar to those elicited by the full dose when each
was administered intramuscularly.® In that inves-
tigation, healthy persons between the ages of 18
and 49 years were studied. Both of the current
studies®? clearly show that intradermal vaccina-
tion may have greater immunogenicity than intra-
muscular vaccination. Of note, the study by Belshe
et al.? further shows the potential applicability of
this approach in healthy persons older than 60
years of age, despite the fact that the responses in
this group were generally somewhat less robust
than those in younger adults. This finding is par-
ticularly relevant, since more than 90 percent of
the 36,000 influenza-related deaths in the United
States each year occur among persons older than
65 years,” and shortages of vaccine are especially
problematic for this population.

Beyond the issue of alleviating real and poten-
tial shortages of influenza-vaccine supplies is the
possibility of pursuing vaccination strategies that
would induce optimal immunity among popula-
tions of persons who not only are at greatest risk
for complications but who also generally do not
mount an optimal immune response. On the basis
of the current studies as well as previous reports on
the use of intradermal immunization against influ-
enza, hepatitis B, rabies, and other infectious dis-
eases,>38 it is becoming clear that use of the in-
tradermal route may at least partially overcome the
relatively poor influenza-specific immune respons-
es seen in certain at-risk populations, particularly
the elderly, in whom the immune response in gen-
eral is known to diminish with age.® Moreover, in
times of shortage, the dose-sparing intradermal
approach might be particularly well suited to the
young, healthy persons included in the CDC’s high-
priority group for vaccination, such as health care
workers, as well as to younger, otherwise healthy
populations in general.

The dermis contains copious numbers of cu-
taneous dendritic cells that are important for an
intradermal route of immunization.*® Dendritic
cells are the most potent antigen-presenting cells
for eliciting primary immune responses. Dendrit-
ic cells are thought to induce cell-mediated im-
mune responses, particularly CD4+ and CD8+ T-cell

responses’®; however, they have also been shown
to enhance antibody production by B cells through
the efficient induction of CD4+ T-cell modulation
of B cells.* It will be important to conduct further
basic and clinical research in order to determine
the potential role that dendritic cells play in opti-
mizing immune responses to intradermal vaccina-
tion and whether it could ultimately translate into a
clinical benefit for healthy persons and for those in
groups at high risk for influenza-related illness and
death, particularly those whose immune response
is compromised by disease or age.

In addition to the basic research and clinical chal-
lenges that the current studies bring to mind, there
are technical challenges that must be addressed, in-
cluding the special training of personnel who would
be needed to administer vaccinations through the
intradermal route effectively. There is also the issue
of regulatory challenges that must be addressed to
allow, under special circumstances, a degree of flex-
ibility in the administration of vaccine by a route
that was not originally used in the critical path to-
ward licensure of a given product. The latter issue
should be addressed by careful design and execu-
tion of the appropriate clinical trials in a broad range
of relevant populations.

Influenza is an unremitting challenge to the
health of our nation and the world. The possibility
of a pandemic outbreak related to the emergence of
influenza strains to which there is little or no base-
line immunity in the population is an ever-present
threat. The current epizootic in the Far East caused
by avian influenzavirus A (H5N1) has led to real con-
cern about the possibility of a new pandemic of in-
fluenza.*? Technological innovation, such as the
use of new vaccines delivered by the intradermal
route, offers great promise to change and improve
on current immunization strategies. It is our re-
sponsibility to pursue these and other approaches
in order to advance our ability to meet the inevita-
ble challenges of emerging and reemerging infec-
tious diseases, particularly influenza.

This article was published at www.nejm.org on November 4, 2004.

From the National Institute of Allergy and Infectious Diseases,
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