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Immunologic effect of
immunotherapy

- The principle of treating allergic diseases by injection of

increasing amounts of the allergen causing the symptoms
has been used for almost a century (1). Specific immuno-
therapy (SIT) for IgE-mediated allergy has been shown to be
effective in reducing symptoms of hay fever and asthma in
selected patients and even more so in venom anaphylaxis (2).
The study of the mechanisms of SIT has served as a model to
gain insight into the immunologic changes associated with
allergic diseases, and is also a prerequisite for improving the
efficacy and safety of SIT. For many years, the focus has been
on the changes in the specific immunoglobulins IgE and IgG

"during SIT, but the last decade has directed attention to the

changes in T-cell responses and cytokines (3-8].

Allergen-specific immunoglobulins

During SIT, an initial increase in specific IgE is seen,
followed by a slow decrease over many months to a level
near the baseline level (9). The seasonal increase in specific
IgE seen in pollen-sensitive allergics is blunted by SIT (10).
Specific IgG4 increases in a dose-dependent manner during
the first months of SIT to a level 5-10 times higher than
baseline. In contrast to specific IgE, IgG4 remains at this
high level as long as SIT is administered. Although the
increase in IgG4 depends on the dose of allergen given, no
correlation between the level of specific IgE or IgG4 and the
clinical response to SIT can be demonstrated during or after
discontinuation of SIT (11, 12).

Effector cells, Ty, and Ty, CD4™ cells, and
cytokines

About 10 years ago, two subsets of CD4* cells were
recognized in mice, characterized by their different
cytokine profiles: Ty, cells mainly producing IL-4 and



IL-5, later found also to produce IL-13 in man; and Ty,
cells producing IFN-y and IL-2. Ty, cells are predominant
in allergic individuals (13), and IL-4 and IL-13 promote IgE
heavy chain switching in B cells, increasing IgE, while IL-
5 promotes eosinophil differentiation, activation, and
survival. In nonallergics, the allergen-specific T cells are
Th, cells, and the cytokines IFN-y and IL-2 activate
macrophages. IFN-y also has an inhibitory effect on IgE
synthesis.

The number, activity, and distribution of effector cells,
mast cells, and eosinophils are influenced by SIT. A decrease
in cutaneous mast cells, as well as nasal mast cells and their
activity, has been demonstrated after SIT in grass- and
ragweed-pollen-sensitive allergics. Likewise, a decreased
number of eosinophils has been demonstrated in the skin,
nose, and bronchi after SIT (2, 3).

There is a general consensus that SIT is associated with a
shift in the cytokine profile from a predominant Tw,
cytokine profile to a Ty, profile in allergics. Accordingly,
studies in mice (14) and man (15} have demonstrated that
exposure to a low allergen dose, a model of natural allergen
exposure, is associated with increased IL-4 production,
while higher doses of allergen, as administered during SIT,
are associated with a decrease in IL-4 and an increase in
IFN-y production.

Several different mechanisms seem to lead to the shift in
cytokine production. The hypothesis that anergy, i.e., an
induced antigen-specific unresponsiveness by T cells, is a
possible mechanism is supported by a study by Akdis et al.
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{16), in which bee-allergics were treated with SIT, resulting
in a decrease in both Ty, and Ty, cytokines. The specifically
tolerized T cells from the patients were then stimulated
with allergen in the presence of either IL-2 or IL-15. The
T cells responded with Ty, cytokine production, while the
presence of IL-4 partly restored Ty,-cell cytokine produc-
tion. Another possible mechanism is immune deviation;
i.e., a shift in the Ty, / Th, balance from the predominantly
Tu,-like T-cell population usually found in allergics to the
more Ty,-like T-cell population seen in nonatopics. This
mechanism is supported by a number of studies showing the
shift in cytokine profile during SIT. In bee-venom-sensitive
patients treated after an ultrarush SIT protocol, Jutel et al.
demonstrated a decreased secretion of IL-4 and IL-5 and an
increased secretion of IFN-y after stimulation of peripheral
blood mononuclear cells with the major bee-venom allergen
phospholipase A; (17). Probably both anergy and immune
deviation are mechanisms of SIT (6).

This increased knowledge of the mechanisms of SIT has
led to promising initial trials using T-cell-reactive peptides
to avoid the risk of anaphylaxis (18, 19).

In conclusion, a better understanding of the mechanisms
of SIT involving specific T cells and cytokines has been
reached. It is still unclear how these immunologic changes
are connected to the well-known clinical results of SIT.
More studies are needed to explore this, and develop safer
and more efficient ways to manipulate the immune system
in allergic individuals with the ultimate aim of permanent
cure of these diseases.
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