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ABSTRACT

The IgG and IgE antibody responses to elm and oak tree pollen were analyzed by
enzyme-linked immunosorbent assay (ELISA) in 18 children and 12 adults with tree
pollinosis. Children and adults had similar initial ELISA titers. After receiving approxi-
mately 50,000 protein nitrogen units (PNU) of individually polymerized tree pollen (IPT)
allergens in 12 weekly injections, children and adults had similar IgG responses to elm
and oak and similar IgE responses to elm. Adults had a slight increase in IgE to oak
that was statistically significant when compared with the increase in children (p = 0.02).
In general, then, both children and adults have similar changes in IgG and IgE titers to
tree pollens after IPT immunotherapy, demonstrating retained immunogenicity of IPT.

INTRODUCTION

UMEROUS STUDIES have been reported comparisons of serologic responses in children and
Nadults. After vaccination with Haemophilus influenzae type b capsule® and after influenza
vaccination,2-9 antibody responses are significantly greater in adults as compared to children.
The difference in response may be that adults tend to be primed for an anamnestic response
because they have been exposed previously to similar antigens whereas children tend not to be
primed.® After natural infection with influenza, there have been conflicting reports as to whether
adults have higher or similar influenza titers as compared to children.®? In contrast, it has been
reported that children actually develop higher titers than adults during primary immunization
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with tetanus and diphtheria toxoids.® The differences in the serological responsiveness observed
in the two different age groups may be related to the relative dose of antigen per kilogram of
body weight,®!9 and many other factors such as age and prior exposure.

Immunotherapy has been studied in both children and adults, and its efficacy has been
reported.(1.12 Polymerized allergens have been studied and shown to be immunogenic in
adults,!3 but they have not been studied in children. The purpose of this study was twofold; we
studied the immunogenicity of individually polymerized tree pollens (IPT)4 in children and also
compared specific IgG and IgE titers in children and adults.

MATERIALS AND METHODS
Patients

At two sites, 12 adults and 18 children who had symptoms of sneezing, rhinorrhea, nasal
congestion, and eye pruritus correlating with the tree pollen season and positive skin tests to tree
allergens were recruited. Of the 12 adults, 11 were prick positive to oak and 9 to elm; of the 18
children, 14 were prick positive to oak and 12 to elm.

The patients were otherwise healthy as determined by history, physical examination, and
clinical laboratory tests. No patient had received immunotherapy for at least 5 years prior to the
initiation of immunotherapy injections. This protocol was approved by the Institutional Review
Board (IRB) at each institution.

IPT Immunotherapy

Polymerized oak pollen and polymerized elm pollen were both prepared at Allergy Laborato-
ries of Ohio (ALO). A detailed description of the preparation of IPT has been published
previously.( General safety and sterility requirements of the Food and Drug Administration,
Office of Biologics Research and Review, and the determination of protein nitrogen units (PNU)
per milliliter were performed on IPT by ALO. The preparations were also characterized by
analytic gel filtration chromatography, and allergenicity was determined by intradermal end point
titration on at least 3 sensitive individuals.9

The immunotherapy course consisted of a total of approximately 50,000 PNU administered
over 12 weekly visits. The children were treated at Duke University, while the adults were
treated at Northwestern University.

Enzyme-linked immunosorbent assay (ELISA)

A sample of blood was obtained from each patient prior to the initial injection and
subsequent to the last injection. Serum was separated from the cells and was stored frozen
(-20°C) until the immunoassays were performed. All assays were performed on at least two
separate occasions. Pretreatment and posttreatment sera for each patient were assayed together.

For detection of IgG to each of the tree pollens, Immulon microELISA plates (Greiner and
Son, Nurtingen, West Germany) were coated with each of the following reagents in sequence
according to the methods of Voller et al.® and Sepulveda et al.(D: oak (lot no. A3022201) or
elm (lot no. A3022102) extract (ALO) diluted to 150 ug of protein per milliliter, appropriate
dilutions of patient’s serum, rabbit antihuman IgG (Calbiochem-Behring, La Jolla, CA), goat
antirabbit IgG alkaline phosphatase conjugated (Sigma Chemical Co., St. Louis, MO), and p-
nitrophenyl phosphate. Appropriate washes were performed between the reagent additions.
Optical density was read at 405 nm on an Artek automated ELISA reader (Farmingdale, NY). A
positive titer was the highest dilution of patient serum resulting in an optical density more than
twice that of the mean of the control sera.
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For the detection of IgE, an identical sequence of reagents was added to the wells, except that
rabbit antihuman IgE epsilon-specific (Calbiochem-Behring) was added instead of rabbit antihu-
man IgG. Control sera for each assay were obtained from nonatopic individuals of the same age
group.

Statistical analyses

Statistical analyses were performed using Epistat software on an IBM PC XT. Comparisons of
categorical data between groups were performed by chi square analysis. Comparisons of titers or
changes in titers between groups were performed by Student’s ¢ test on log-transformed values,
while comparisons of changes of titers within a group were performed by paired ¢ test on log-
transformed values. Skin test end point data were analyzed using the Mann-Whitney rank sum
test.

RESULTS

ELISA

There were no significant differences between children and adults in terms of the log,y of their
pretreatment ELISA titers (Table 1). The mean logs of the pretreatment IgE titers to elm in
children and adults were 0.8 and 0.9, respectively (p = 0.19), while the mean log of the IgE
titers to oak was 0.8 and for both children and adults (p = 0.44). The mean logs of the
_pretreatment IgG titers to elm in children and adults were 2.1 and 2.0, respectively (p = 0.33),
while the mean logs of the IgG titers to oak were 2.2 and 2.1, respectively (p = 0.41).

The changes with immunotherapy in log titer of IgG against each tree pollen are presented in
Fig. 1, while the changes in log titers to IgE are presented in Fig. 2. There were statistically
significant increases in log IgG titer to both trees for children and adults, respectively (elm p =
0.008 and p = 0.05; oak p = 0.006 and p = 0.007). There were no significant differences
between children and adults in the increase in IgG titer to elm (p = 0.67) or oak (p = 0.62).

There were similar very slight increases in IgE titer to elm both in adults (p = 0.12) and
children (p = 0.05). There was no significant difference between children and adults in the
increase in IgE titer to elm (p = 0.37). There was no increase in IgE titer to oak in children (p =
0.48) and a twofold increase in adults (p = 0.02); there was a statistically significant difference
between children and adults in the change in oak IgE titer (p = 0.02).

Skin tests

There were no significant differences between children and adults in terms of their intradermal
end point titers to oak and elm.

TABLE 1. PRETREATMENT CHARACTERISTICS OF PATIENTS

Children Adults Comparison
Number 18 12
Mean pre treatment
ELISA titer (log)
IgE elm 0.8 0.9 p = 0.19
oak 0.8 0.8 p = 0.44
IgG elm 2.1 2.0 p = 0.33
oak 2.2 2.1 p = 0.41
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Fig. 1. a. IgG titers to elm by ELISA in children (e) and adults (A) before and after treatment with IPT.
The vertical bars are SEM. There is no significant difference between the two groups with respect to change
"in titer with treatment (p = 0.67). b. IgG titers to oak by ELISA in children (e) and adults (&) before and
after treatment with IPT. The vertical bars are SEM. There is no significant difference between the two
groups with respect to change in titer with treatment (p = 0.62).

DISCUSSION

In this report, we described the development of a significant rise in IgG response after
immunotherapy with oak and elm IPT in both adults and children. Preimmunotherapy levels of
IgG were similar in children and adults. The levels after IPT were similar to those observed
after immunotherapy with conventional, monomeric tree extracts.(!’® We also describe a slight rise
in IgE to elm in children and adults after the elm IPT, a slight rise to oak in adults, and the
absence of change in IgE titer in children after oak IPT. While there is a statistically significant
difference between children and adults in the change of IgE titer to oak, that difference is
mathematically small and thus we do not attribute any clinical importance to it. It should be
noted that age is very important for choosing appropriate negative controls for this assay. The
similarity of response in adults and children in our study is not unexpected as all of the children
in this study were 5 or older. Studies that have described a pronounced difference between
adults and children, have studied children younger than 5.

Polymerized allergens have been extensively studied in adults. Immunotherapy with polymer-
ized ragweed(19.20 and immunotherapy with individually polymerized grasses?b have been demon-
strated to be immunogenic, safe, and result in lower symptom-medication scores. In addition,
polymerized allergens are less allergenic on a weight basis than monomeric allergens.2223 This is
the first report of immunotherapy with polymerized allergens in children. We focused on the
immune response in children and found that IPT is immunogenic in children just as it is in
adults.(®

In summary, this study demonstrates that the IgG and IgE immune responses to IPT
immunotherapy are similar in children and adults. In addition, the responses are similar to those
generated when patients are treated with conventional tree immunotherapy extracts.

44



POLYMERIZED TREE IMMUNOTHERAPY

100 — —
A 8
IgE Elm IgE Oak
e children
A adults
A p=.02
p=.12

Elisa titer (log)
o
|

p= .06 * 4 p=.48

| i 1 L
Pre Rx Post Rx Pre Rx Post Rx

Fig. 2 a. IgE titers to elm by ELISA in children (e) and adults (A) before and after treatment with IPT.
The vertical bars are SEM. There is no significant difference between the two groups with respect to change
" in titer with treatment (p = 0.37). b. IgE titers to oak by ELISA in children (e) and adults (a) before and
after treatment with IPT. The vertical bars are SEM. There is a significant difference between the two
groups with respect to change in titer with treatment (p = 0.02).
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