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" Fig. 3 Proposed ‘Toles of’ regulatory T cells on mﬂammatory cells in
“allergen- specific immunotherapy Regulatory T ceﬂs, namely IL1 0‘secret|ng
Tri cellsor adaphve/mduced Treg cells; down-regulate mﬂammatory cells, .
d«recﬂy or'indirectly. Regulatory T cells down-regulate the activation’ of Th2
cells and subsequently Th2-type cytokine secretion. Régulatory T cells sup-
press the activation of inflammatory cells directly via their surface mole-
cules and by secreting cytokines, and indirectly via the down-regulation of
cytokine production in Th2 cel!s and by the activation of B cells to produce

blockmg 19G.

reported ito. be signiﬁcantly» increased in. patients
treated with SLIT compared. with the levels in un-
{reated patients and healthy subjects, and the prolif
eration: of CD4* leukocytes stimiilated with Cry j 1
and Cry j 2 was significanitly suppressed by SLIT
treatment in an IL10-dependent manner.”t Supple-
mentation with recombinant or native Cry j-allergens
and/or updosing of the extract by bio-engineering
may léad to more eﬁecuve SLIT for treating pollino-
sxs

Another approach to safer lmmunotherapy is the
use of oral immunotherapy using transgenic. rice
seed accumulating Cry j 1.72 The generated trans
genic rice plants expressed recombinant;‘structurally
disrupted Cry:j 1 peptides but spanned the entire Cry
j 1 region as fusion proteins.with the major rice stor:
age protein glutenin. These fusion proteins aggre-

gated with cysteine-rich prolamin and were deposited
" “in. endoplasmi¢ reticulum-derived protein body I in
rice seed, Transgenic rice expressing T cell epitopes
from Cry j 1 and Cry j 2 successfully suppressed
antigeni-specific: Th2-mediated. IgE responses in a
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mouse model of allergic rhinitis.? Fdrther clinical tri-
als are needed to develop a rice-based edible vaccine
as a tool for oral immunotherapy to control allergies.
An immunoregulatory liposome encapsulating the
recombinant. fusion protein of Cry j 1-Cry j 2 was
manufactured as a novel.vaccine for Japanese cedar
pollinosis without risk of anaphylaxis.” The hybrid
fitsion allergen is expected to provide safer and more
effective vaccines for immunotherapy. Vaccines using
only T cell epitopes are also safer than native aller-
gens, but there is wide variation among individual T
cell epitopes. The fusion protein of major allergens
covers all sequential T cell epitopes but is expected to
have less IgE-binding capacity because its three-
dimensional structure is disrupted in some B cell epi-
topes: Recombinant hybrid molecules using major al:
lergens of timothy grass pollen induced stronger pro-
liferation of PBMC in timothy-allergic patients than
did mixtures of corresponding allergéns, but still pos:
sess IgE-binding capacity and induce IgG production
in sensitized mice.’s In a mouse model sensitized
with native Cry j 1 and Cry j 2; the vaccine that con-
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tained Cry j 1-Cry j 2 fusion protein in the im-
munoregulatory liposome showed suppression of IgE
and IgG antibody responses after being challenged
with the allergens. Furthermore, oral administration
of the vaccine showed efficient suppression of IgE an-
tibody production.?

CONCLUSIONS

The standardization of a vaccine enables us to com-
pare the results from varied clinical trials with respect
to dose, clinical effects; and changes in biological pa-
rameters. Many reports have shown positive clinical
therapeutic: effects and suppressed: effector/inflam-
matory responses. It is considered  that IL10-
producing Tr1 and/or adaptive or induced Treg cells
may: be. involved: in: the suppression of the. antigen-
specific Th2-responses and local inflammation. How-
ever, how immunotherapy induces suppressor cells
like Trland Treg cells remains unclear, although the
involvement of mucosal dendritic cells has been pro-
posed. High-quality clinical studies are indispensable
to clarify the therapeutic biomarkers and the mecha-
nisims of induction of suppressor cells, and:the resul-
tant data from the studies may enable us to develop
safer and more effective immunotherapy through the
modification of the allergens, optimum dose, or ad-
ministration regimen of a vaccine.
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Present Situation of Cedar Pollinosis
in Japan and its Imnmune Responses

Yoshitaka Okamotol, Shigetoshi Horiguchil, Heizaburo Yamamoto?, Syuji Yonekura! and
Toyoyuki Hanazawa!

ABSTRACT

Recent observations have suggested significant worldwide increase in the prevalence of allergic rhinitis-and ce-
dar pollinosis. In Japan, Japanese cedar (Cryptometria japonica) and Japanese cypress (Chamaecyparis ob-
tusa) poliens are considered to be the major unique allergens and their extent of dispersal is quite large, travel-
ling more than 100 km and thus causing serious polfinosis. Cedar pollinosis is a typical type 1 allergic disease
by an adaptive immune response that occurs through the induction of allergen-specific effector T cells from
naive T cells. We examined the number of Japanese cedar pollen specific memory Th-cells in the peripheral
blood of the patients and found that the cedar pollen specific IL-4-producing Th2 memory cells increased during
the pollen season and decreased during the off-season. However, more than 60% of the cedar-specific mem-
ory Th2 cells survived up to 8 months after the pollen season. Natural killer T(NKT) cells represent a unique
lymphocyte subpopulation and their activity. is not restricted to MHC antigens. NKT cells play an important role

in innate immunity, however, the participation in development of allergic rhinitis could not be clarified.
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cedar pollinosis, cedar specific Th memory cell, epidemiology, natural killer T cell

CEDAR POLLEN

In recent years, niany countries have experienced an
increase in the prevalence of allergic rhinitis.1.2 Dust
mite allergen is responsible for at least 90% of cases
of perennial allergic rhinitis, while arboreal pollen, in-
cluding that of cedar and Japarese cypress, is impor-
tant in Japan.34 Cedar forest covers nearly 18% of the
total land area of Japan, while Japanese cypress is
concentrated in the Kanto region and:the western
part of the country. Both cedar and Japanese cypress
produce enormous amounts of pollen. In Japan, pol
len counts are typically measured using the gravimet-
ric: method with: a Durham sampler; in: contrast to
Western: countries in which a Burkard sampler: is
typically used, In a study in Chiba Prefecture in 2005,
the amount of air-borne pollen counted with a Bur-
kard sampler was about 12 times: greater than that
counted with a Durham sampler.5 In addition, distinct
from grass pollen, which only spreads less than 100
meters, cedar and cypress pollen travel a long dis-
tance and reach major cities; including Tokyo and

Osaka, causing wide-spread pollinosis, although no
actual data describing the distance traveled was avail-
able. A detailed simulation study considering the re-
sults of real-time pollen distributing information was
conducted using large computers and Figure 1 shows
the source and areas from which the cedar pollen de-
tected “at Chiba University: Hospital had  spread.
‘These dark spots indicate the areas where the cedar
pollen originated. Pollens blow to Chiba city from the
cedar planting ‘areas: of Boso Peninsula, as well as
from the north Kanto area, Nikko, Izu Peninsula and
Shizuoka Prefecture. This study suggests that cedar
pollen actually ‘can: travel more than 100 km and
cause pollinosis in a large area,

Cedar pollen dispersal precedes Japanese cypress
pollen dispersal, and approximately 70%. of patients
with cedar pollinosis are also allergic to Japanese cy-
press pollen because of a.common antigen,® Disper-
sal of cedar and Japanese cypress pollen generally ex-
hibits an arch-shaped pattern with time: cedar pollen
dispersal starts in early February and reaches a peak
between late February and early March; and is fol-
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Chiba City

Fig. 1 The source areas from which the cedar pollen detected at Chiba University Hospital spread. This is the
computer simulation study done by Mr. Kunihiko Yokota et al., at Weather Service Co.,Lid..

lowed by dispersal of Japanese cypress pollen, which
reaches a peak from late March to early April, with
some variation due to changes in the climate each
year.”8 The pollen dispersal season lasts for more
than 10 weeks in:and around the Tokyo area.

PREVALENCE OF CEDAR POLLINOSIS IN
JAPAN

A survey based only on a questionnaire has the risk
of inclusion of a high rate of false-positive cases, be-
cause allergic rhinitis is sometimes difficult to distin-
guish from acute upper respiratory infection and even
normal healthy individuals' may exhibit mild, non-
specific nasal symptoms, such as sneezing and nasal
secretion. In particular, cedar pollen dispersal season
is also high flu season. An allergen-specific I1gE test is
necessary to avoid a high incidence of false positives,
but it has been difficult to conduct an epidemiological
study in:Japan because of laws preventing use of per-
sonal information. In 2008, a questionnaire was posed
to the: Otorhinolaryngologists nationwide to deter-
mine whether their families suffered from allergic
rhinitis. Although the rate of return of the question-
naire was low, i.e.; 40% and the bias of the population
could not be ignored, an accurate diagnosis was ex-
pected.

According’ to. the analysis of: this questionnaire,?
the prevalence of perennial allergic rhinitis and of ce-
dar - pollinosis- was 23.4% and 26.5%, respectively.: In
particular,: the prevalence of cedar pollinosis in-
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creased more than 10% compared with that observed
in a similar questionnaire  conducted in 1998. Al-
though the peak of cedar pollinosis is in those in their
thirties to forties, the age onset of pollinosis has been
decreasing (Fig. 2).

Figure 3 shows the annual amount of cedar pollen
dispersal in Japan, which we examined in 2005. The
darker brown parts indicate areas where cedar pollen
counts were high. We studied the mfluence of various
amounts of pollen exposure on the development of
pollinosis and mite allergic rhinitis in elementary
school students from schools in rural areas where the
movement of students out of or into the school was
uncommon. The annual amount of cedar and cypress
pollen differed among these five regions. The pollen
level was very high in southern Yamanashi; about
7,000/¢m2 on average for the last five years, as deter-
mined using Durham pollen samplers. In contrast,
the pollen level was low in northern Yamanashi and
inland Akita, at about 2,000/cm?2, and very low in
coastal Akita, at about 500/cm2. The pollen level in
Chiba was about 4,000/cm?2.

Figure 4 shows the detection rate of cedar- and
mite-specific IgE in students in these regions. The
positive rate for Japanese cedar was about 60%, ex-
cept for students: in coastal Akita, who had a rate of
only 23%. The positive rate for mite IgE was about
50%. in each region. These results suggest that the
sensitization rate for mite allergen is almost the same
nationwide, whereas that for cedar pollen is depend-
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Cedar Pollinosis in Japan
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Fig.-2 :The prevalenice rate of allergic rhinitis.in-Japan.in-2008 (from reference.9).
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Fig.' 5 The sensitization rate to the representative allergen and age distribution of cedar pollen-specific IgE
in the adult residents In the forties to seventies in the rural small town in South Chiba.

ent on pollen counts. A very low level of pollen results
in a low rate of detection and allergen avoidance is
undoubtedly important for prevention. However, a
high rate of allergic sensitization ¢an be induced by a
relatively small amount of pollen, and it is likely to be
very difficult to reduce the amount of pollen exposure
to a level that will prevent sensitization. Furthermore,
tolerance was not easily induced in students in south-
ern Yamanashi who had been receiving high pollen
exposure every year since birth. Interestingly, the in-
cidence of mite allergic rhinitis and pollinosis in these
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sensifized students was almost the same; about 30 to
35% in each region; respectively.

‘We have also undertaken medical examination of
middle-aged adult residents in their forties to seven-
ties in a rural small town (Maruyama-cho) in South
Chiba every year since 1995.10 The examination in-
cludes responses to a questonnaire and testing for
specific IgE in serum using a CAP-RAST system. Fig-
ure 5 shows the sensitization rate to the representa-
tive allergens and the age distribution of cedar pollen-
specific IgE. Deterioration of cedar-specific IgE is ob-
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Fig. 6 Therate of change to negative over the last 13 years In cedar pollen-spe-
cific IgE in the residents who had tested positive-for anti-cedar pollen specific IgE in
1995 and then had received examination every year.

served in elderly subjects. Figure 6 shows the rate of
change to negative over the last 13 years in cedar pol-
len IgE in residents who had tested positive for anti-
cedar pollen IgE in 1995. The IgE assays were per-
formed at the end of each cedar pollen season. It ap-
pears that the IgE titer is affected by the spread of
pollen each year. Interestingly, however, the negative
change for 13 years is not commonly obseived even
in their forties to fifties. The rate of the cedar pollino-
sis ‘determined by clinical symptoms in combination
with positive cedar pollen IgE has also not decreased
among these aged subjects.

THE LONG-TERM COURSE OF PATIENTS
WITH ALLERGIC RHINITIS

One hundred and seventy-seven patients who were
treated in our department from 1970 to 1995 con-
sented to undergo a detailed re-examination. A cora-
parison between the recent symptoms and those ob-
served 10 to 30 years ago showed that 30% of adult pa-
tients exhibited some improvements. and 10% had
resolution.. However, only 20% of the pediatric pa-
tients - exhibited mild improvement  of symptoms,
whereas the remaining had the same or even worse
symptoms as those in childhood (data not shown: in
preparation for submitting). Regarding the allergen-
specific IgE, a change to negative was not observed
in any patients with cedar pollinosis and was seen in
only a few of the mite-allergic patients. Thus, natural
resolution is not commonly observed in allergic rhini-
tis 'and most pediatric patients grow to adulthood
without natural improvement of symptoms.

Allergology International Vol 58, No2, 2008 www.jsaweb.jp/

CEDAR POLLEN SPECIFIC MEMORY T
CELLS

It has been suggested that dysregulation of cytokine
synthesis from Thl and Th2 cells is fundamental to
the pathogenesis of allergic' diseases.: However, no
significant difference was observed between the two
groups in the Th1/Th2 cell profile in peripheral blood
CD4* T cells from patients with perennial allergic
rhinitis and non-allergic rhinitis by FACS analysis. 1

Pollinosis is thought to be an adaptive immune re-
sponse that manifests as a type 1 allergic reaction,
and it occurs as a consequence of fundamental aller-
genic mechanisms involving the induction of pollen-
specific T helper type 2 (Th2) effector cells from
naive Tho cells. Most effector T cells are short-lived,
but few effector T cell become long-lived memory T
cells. We directly examined the number of allergen-
specific Th1/Th2 memory T cells in the peripheral
blood: of patients of allergic rhinitis by an ELISPOT
assay using specific peptides.12 The Japanese cedar-
specific 114 producing Th2 cells were detected in all
patients examined and increased during the pollen
season: and decreased during the off-season.. How-
ever, more than 60% of the cedar-specific memory
Th2 cells survived up to 8 months after the pollen
season (Fig.7) .

Allergen-specific immunotherapy is the only cur-
rent treatment that can change the natural course of
allergic rhinitis with long-term effects. However, the
conventional immunotherapy with subcutaneous ad-
ministration is inconvenient because it requires fre-
quent visits to the doctor and also carries the risk of
anaphylactic shock.13 A recent review of randomized
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Fig. 8  The number of cedarspecific Th2 cells before and after sublingual immunotherapy.

controlled studies of sublingual immunotherapy sug-
gested: that this might be effeclive as an alternative
method of administration.!4-16 To determine the: effi-
cacy of sublingual immunotherapy for Japanese cedar
pollinosis, - we. conducted ~a  blinded, randomized,
placebo-controlled  trial over a period of 6 months
(from October 2005 to May 2006).17 Sixly-seven sub-
jects were enrolled and the nasal symptom scores
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during the cedar pollen season were evaluated using
a symptom diary.

The patients in the active treatment group exhib-
ited significantly lower symptom: scores compared to
the placebo group. This result suggests that sublin-
gual immunotherapy may offer a safe approach to the
management of allergic rhinitis, although the in vive
mechanisms of allergen-specific immunotherapy are
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unknown.

Figure 8 shows the numbers of cedar-specific Th2
cells before and after immunotherapy: the number of
Th2 memory cells increased in the placebo group af
ter pollen exposure, but did not increase in the treat-
ment group: Therefore, allergen-specific immuno-
therapy inhibits an increase in the antigen-specific
Th2 memory cell' count induced by allergen expo-
sure. Immune-therapeutic intervention might direct
at diminishing the size of the clone memory Th2 cells
and shifting the cytokine type of memory Th clones.

Natural killer: T (NKT) cells represent a unique
Iymphocyte subpopulation that is: characterized by
the co-expression of T cells and natural killer recep-
tors.18.19 Their activity is not restricted to MHC anti-
gens. The relative frequency of NKT cells in the pe-
ripheral blood is generally quite low, usually less than
0.1% of PBMCs, and they are not detected in normal
peripheral lymph nodes. However, NKT cells play a
very important role in innate immunity. Recently, the
involvement of NKT cells in the development of air-
way hypersensitivity in mice and the detection NKT'
cells in bronchoalveolarlavage fluid samples from pa-
tients with. moderate to severe asthma were reported.
However, we. could not detect the NKT cells in. the
nasal mucosa of the patients with allergic rhinitis by a
polymerase chain reaction. However, NKT cells were
detected to varying degrees in the sinus mucosa from
asthmatic choronic sinusitis (CS) patients.

These results suggest that NKT cells are not di-
rectly related to the development of allergy, but that
they may play important roles in the development of

Allergofogy Infernational Vol 58, No2, 2009 www.jsawebip/

sinus disease combined with asthma and in the en-
hanced Th2 cytokine expression and increased infil-
tration of Th2 cells and eosinophils observed in the
sinus mucosa from asthmatic' CS patients via MHC-
independent mechanisms (Fig. 9).

SUMMARY

1. The: prevalence of allergic rhinitis, in particularly
cedar pollinosis, is increasing.

2. Cedar pollen-specific Th1/Th2 dysregulation is
observed in patients with pollinosis.

3. Cedar pollen specific memory Th cells increased
during the pollen season and decréased during off
season, however,; morethan 60% of the memory cells
survived up to 8 months after the pollen season;

4. NKT cells are not directly related to the develop-
ment of allergic rhinitis, including pollinosis.

5. Different mechanisms in the accumulation of
eosinophilia in the respiratory tract mucosa may ex-
ist:
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2007, at the patient’s request. After approximately 1% years of
normal eosinophil levels, the patient’s eosinophilia worsened dur-
ing late 2008 (Fig 1). A single osseous plasmacytoma was found
and irradiated but progressed to multiple Iytic lesions and multi-
ple myelomas confirmed by means of bone marrow biopsy. The
patient died in December 2008 as a result of this disease.

HES can occur as a myeloproliferative, lymphoproliferative,
or, most frequently, idiopathic vanam. Some myeloproliferative
patients respond to imatinib mesylate and possess a mutant gene
on chromosome 4. Deletion of approximately 800 kB on chro-
mosome 4 results in‘a FIPILI/PDGFRA fusion gene and forma-
tion of ‘a kinase potently inhibited by imatinib mesylate. In our
patient the FIPILI/PDGFRA fusion gene was not detected, and
imatinib mesylate failed to control eosinophilia. In the lympho-
proliferative HES variant, T-lymphocyte clones produce cyto-
Kkines, ‘especially IL-5, that stimulate eosinophil ‘production in
the bone marrow. Mepolizumab, an anti-IL-5 drug; is used to in-
hibit eosinophil proliferation stimulated by IL-5; however, for un-
known reasons, 16% of patients do not respond to mepolizumab.®
In this case mepolizumab had no effect; suggesting that eosino-
philia was not IL-5 dependent or that other cytokines, such as
1L-3 or GM-CSE, were supporting eosinophil growth. Alterna-
tively, the patient might have been producing so much IL-5 that
the levels might have outpaced mepolizumab injections. IFN-a
treatment is often effective because of a shift in the cytokine mil-
ieu from Ty2, which is supportive of eosinophil growth; toa Ty1-
type response. In this case IFN-o caused a decrease in osinophil
counts; although not to normal levels; and the patient experienced
the side effects of IFN-ct.

Alemtuzumab is an anti-CD52 antibody that can bind to both
eosinophils and T cells, potentially: inhibiting either the myelo-
proliferative, lymphoproliferative, or idiopathic variant.? CD52 is
a glycosylphosphatidylinositol-anchored molecule expressed on
human eosinophils, lymphocytes, macrophages; and monocytes
but not on neutrophils.” Alemtuzumab is approved for the freat-
ment of B-cell chronic lymphacytic leukemia and is also used
to treat small lymphocytic lymphoma and mantle cell lymphoma
in conjunction with other treatments. Side effects include infusion
reactions (often severe), lymphopenia, anemia, thrombocytope-
nia, and infections. Alemtuzumab: was used successfully as a
treatment for HES in: 2 prior cases, I lymphoproliferative and
1 myeloproliferative, both of which did not respond to imatinib
mesylate: or IFN-o and: that were not. tested: for the FIPILl/
PDGFRA fusion.?? Alemtuzumab controlled our patient’s eosin-
ophilia for 1% years, and the patient’s quality of life appeared im-
proved. Qur patient most likely had the idiopathic HES variant,
However, the occurrence of thromboembolism and an increased
B12 level point to a possible: myeloproliferative ' HES: variant.
The patient had a plasmacytoma and then multiple lytic lesions
and multiple myelomas, suggesting involvement of 2 cell lineages
by a single mutation or possibly independent mutations. Overall,
the results in our patient and the previously reported cases suggest
that alemtuzumab might be an effective treatment for the myelo-
proliferative, idiopathic, and lymphoproliferative HES variants.
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CD14 and IL4R gene polymorphisms modify
the effect of day care attendance on serum
IgE levels

To the Editor: :

The cause of atopy is generally traced to the interplay of
genetic and environmental factors,! Day care appears to be one of
the most frequently investigated environmental factors. Although
the results of studies investigating the association between day
care attendance and atopy, as assessed by skin prick test re-
sponses, were inconsistent, all studies*4 measuring serum IgE
levels have thus far shown a constant decreasing effect on serum
IgE levels.

Among the genes that show a gene-environment interaction for
the development of atopy or allergic diseases, the most frequently
investigated is the CD14 gene.! However, there is no report that
investigates: interaction of this gene and day care: attendance.
CD14 is a pattern-recognition receptor involved in the clearance
of bacterial endotoxin and is also known as a receptor of respira-
tory syncytial virus. We investigated CDI4—159C/T (1s2569190)
and CD14~—550C/T (r55744455) polymorphisms in'Japanese pa-
tients with severe respiratory syncytial virus—induced bronchiol-
itis and found that CDI4—550C/T but not CDI14~159C/T was
significantly associated with the condition.?

The IL-4 receptor o gene (IL4R) is also one of the most fre-
quently investigated genes and has been shown to be associated
with- atopy and atopic diseases.% The He50Val polymorphism
(rs1805010) of the IL4R gene is a functional polymorphism and
has been reported to be strongly associated with atopy and atopic
asthma in the Japanese population. To date; only one study has re-
ported the interaction of the /L4R I1e50Val polymorphism and day
care attendance in the first year of life.” The result showed a
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TABLE 1. Characteristics of the subjects

Total no. of participanis 473
Age (mo)
Mean *+ SD 1L % 199
Range 76-147
Sex-ratio (male:female) 1.00:1.01
Day care attendance before age 2 y (%) 14.5
Totad IgE (IU/mL), mean & SD
Male 254 % 340
Female 241 * 469
Prevalence of atopy (%)
Male 76.9
Female 68.0
Prevalence of allergic disorders (%)
Asthma
Male 141
Female 6.6
Atopic dermatitis
Male 115
Female 9.7
Allergic rhinitis
Male 42,1
Female 312
Food allergy
Male 3.0
Female 34

significant gene-environment interaction for IFN-y production at
1 year of age. However, it is not known whether this modified cy-
tokine response affects the chance of having atopy or allergic dis-
eases in the later period of life.

Here we report a relationship between serum total and specific
IgE levels in Japanese elementary school children and day care
attendance during earlier life. Our results suggest that day care
attendance is associated with serum IgE levels, and this effect is
modified by CDI4-550C/T and /L4R 1le50Val polymorphisms.
This is the first report: that suggests an- interaction between
early-life day care attendance and genetic variations on IgE levels
in later life.

Children attending an elementary school located in the central
area of Chiba city (population of approximately 930,000) were
recruited for this study. We first asked all (n = 843) children for
participate in the survey. We then sent a detailed questionnaire to
those who: had a: positive response (n = 582). Children with
congenital heart diseases and lung diseases caused by immature
birth were excluded. A fotal of 473 school children aged 6 to 12
years: were enrolled. Blood samples were collected from 411
children on 2 separate days (July 3 and 12, 2006) for serum and
DNA preparation. A comiplete set of information on total and 8
specific IgE levels, genotypes, and environmental: factors was
obtained from 375 children. All parents provided written in-
formed consent. The study protocol was: approved by the Ethics
Committee of Chiba Univeisity Graduate School of Medicine.

The status of allergic diseases was evaluated by using questions
based on: the International Study of Asthma and: Allergies in
Childhood. ‘We asked whether the child regularly attends a day
care center where time is spent with other children at or before 2
years of age. For parents who responded yes to this question, the
age of entry of their child to the day care center was obtained. The
questionnaire also included the following items to assess possible
confounding. factors: number of siblings; number of older
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siblings; allergic diseases of parents and siblings (family history:
scored as positive if parents, siblings, or both had any of 4 allergic
diseases [asthma, allergic rhinitis, atopic eczema, and food
allergyl); residential area (6 categories), type of house structure
(5 categories), and floor type of bedroom (5 categories); yogurt/
fermented food consumption; pet ownership; and smoking among
family members. ‘

Genotyping of the CDI/4~550C/T polymorphism was per-
formed as described previously,’ whereas that of the IL4R
1le50Vval (rs1805010) polymorphism was carried out with the
TagMan allele-specific PCR method.? Primer sequences were
as shown in this article’s Online Repository at www.jacionline,
org.

Table I shows the characteristics of the investigated popula-
tion. The percentage of children who had regularly attended
day care before 2 years of age was. 14.5%. Atopy. was. defined
as the presence of positive (20.35 TU/mL) specific IgE level
against at least 1 of the 8 allergens. Although the prevalences
of asthma, atopic dermatitis, and food allergy were compatible
with those in a recent large study,” prevalences of allergic rhinitis
and atopy were about 10 to 20 points higher, suggesting:that
children who had allergic rhinitis were more:likely to attend
this study.

Table I shows the association between day care attendance and
serum IgE: levels or atopy: after being stratified with the
CD14~550C/T genotype: Day care significantly decreased total
IgE levels (P = 9.7 X 1077), mite-specific IgE levels' (P =
.0016), and rate of atopy (P_= .00041) in individuals with the
CIT or T/T genotype, whereas the effect of day care was not ob-
served in those with the C/C genotype. Numbers of children
with the C/T-+T/T genotype and those with the C/C genotype
were similar, suggesting that the difference is not likely due to
the statistical power for detecting association. Multivariate anal-
yses with confounding factors were performed to evaluate the sig-
nificance of this gene-environment. interaction. The interaction
between the CDJI4—550C/T polymorphism and day care was sig-
nificant for log o(total IgE) (P =.0046), mite-specific IgE classes
(P =.,00047), and atopy (P = .0097) after adjusting for age, sex,
family history, and number of siblings.

Table 11l shows the association between day care attendance
and serum  IgE levels or atopy after being stratified with the
IL4R Val50lle genotype. The cffects of day care on total and
some specific IgE levels were significant in Val/lle heterozygotes
but not in Val/Val or Ile/lle homozygotes. In Val/lle individuals
day care significantly decreased total IgE levels (P = .0012),
mite-specific (P = .011) and cedar pollen-specific (P = .034)
IgE levels, and rate of atopy (P = .018). No such trend was ob-
served in Val/Val or Ile/lle individuals. The numbers of Val/Val
and Val/lle individuals were similar. It is therefore unlikely that
the lack of significant association in: Val/Val individuals was
due to smaller statistical power for detecting association. When
the significance of gene-environment. interaction was assessed
with. the confounding factors, the interaction term between
HAR ‘and day. care attendance was significant. for loge(total
IgE) (P.= .019) and mite-specific (P =.0025) and: cedar pol-
len—specific (P = .040) IgE classes but not for atopy.

Total IgE levels in 4 genotype groups (group 1: CDI4 C/C,
ILAR ellle+Val/Val; group 2::CD14 C/C, IL4R Valllle; group
3: CD14 CIT-+T/T,; IL4R lle/lle+Val/Val; and group 4: CD14
CITAHTIT, IL4R Valllle) were compared to evaluate the combined
effect of 2 polymorphisms on total IgE levels. Fig | shows the box
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TABLE Il Effects of day care attendance on IgE levels when stratified by CD14-550C/T genotype

CI/C C/IT + TIT
Day care Day care
attendance Effect size or attendance Effect size or Gene-environment
No - Yes odds ratio (95% CI) Pvalue No Yes odds ratio (85% Ci} P value interaction P valus®
No. of subjects 169 22 157 28
Logoftotal IgE)
Mean 183 198 0.094(-021100399 054f 209 158 -0.50(—-02610 —076)§ 97 XlO"sf 0046%*
SD 077 076 063 0351
Specific IgE
(positive} rate)
Mite 049 0,59 1.50 (0.61 10 3.69} 5i8 - 061 032 0.30 (0.13 10 0.71)#% 00164 0004711
Cedar pollen 045 046 1.02 (0.42 to 2454 928 ¢ 057 032 0.35 (0.15 t0 0.83% 0323 1161f
Atopy:(rate) 077 -+ 0.68 1,60/ (0.56 to 4.55) J38)F 0.81 050 0.24 (0.10 10 0.55# 00041]f 009714
Boldface indicates statistically significant values,
*Adjusted: for ape, sex, number of siblings, and family:history.
tAnalysis of variance for log;a(total IgE [in international units per milliliter]).
{Class >1:.(20.35. TU/mL}):
§Kruskal-Wallis tcst for IgE value (in. international units per milliliter).
{ix® Test of independence.
YEffect size.
#0dds ratio.
**General liner model.
1Gencralized lincar model (Poisson distribution, log link function).
}iLogistic regression,
TABLE Wl Effects of day care attendance on IgE levels when stratified by /L4R ValS0lle genotype
Val/Val Val/lle le/lle
Day care Effect Day care Effect Day care Effect Gene-
attendance size or attendance size or attendarnce size of environment
U odds ratio PTTTTTTT L odds ratio P o7 odds ratic P interaction
No . Yes (95% Cl) value = No ' Yes {95% Clj value - No. | Yes {95% Cl} value Pvalue*
No. of subjects 12518 15227 49 5
Logo(totul InE)
Meun 194 1.91 ' =0.058(—-0.38 .72f 1.88 155 ~044(=071 0012f 199 2.32. 033(-031 .12 019>
o 0.279 to ~0.18)§ 0. 0.97)€
S§D 064 :°0.72 0.57:0.56 0.69::0.52
Specific IgE
(positivef rate)
Mite 0.57 056 0.95(0:35 51§.°052.:0.30 0 0,39 (0.16 01147059 0.80 - 276 (0.29 .368 {00254
10: 25N t0.0.94)4 ta 26:54
Cedar pollen 0.50. - 050 :1.01 (0.38 938 0.51:.0.30. 041.(0.17 0348 055040 0.54 {0,083 91§ 04011
to 273 0 0.99% (0:3.54)
Atopy (rate) 074092093 (0.31 90f)-- 074 0,52 0.37.(0.16 L0181 076 0.80 - 1.30 (0.13 .82 .1181%
10 2.82)H to 0.86)% to 12.8)%

Boldface indicates statistically significant values:

*Adjusted for age, sex, number of siblings, and family history.
tAnalysis of varance for logip(total IgE {in intemational units. pee milliliter]).
{Class 21 (20,35 1U/mL). ;
§Kruskal-Wallis test for IgE value (in: international unils: pec millifiter).
[{%® Test of independence.

9Effect size:

#0Odds ratio.

*#*+Gencral fince madel:

tCGencralized lincar model (Poisson: distribution, log link function).
fiLogistic regression:

plot of logjo(total IgE) in 4 genotype groups. Among children
who attended day care compared with group I, the mean logjo
(total IgE) values of groups 2, 3, and 4 decreased by 0.41, 0.35,
and 0.69, respectively. This magnitude of change suggests that
the effects of CD 14 and /L4R were additive. The children in group
4 showed significantly (P. = .0046) lower total IgE levels than

those in grotip 1. On the other hand, among children who did
not attend day care, the logjg(total IgE) levels of children in
groups 3 (P = .031) and 4 (P = .036) were significantly higher
than those of children in group 1. The CD14 C/T and T/T geno-
types dppeared to show the opposite effect on the serum total
1gE level 'in children who did not attend: day care compared
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FIG 1. Total IgE levals in 4 groups of children classified based on &
combination of ILdR and CD14 genotypes. Box plot of logieltotal IgE) values
is shown for children who attended day care (+ Day care] and for those who
did not {- Day carej. Results are presented as medians and interquartile
ranges. Only significant P values (<.05) are shown.

with those who'did attend day care. When we examined the effect
of day care in each genotype group, the effect was not sufficiently
large to show a significant change in IgE level in groups 2 and 3, in
which individuals had only 1 IgE level<decreasing genotype.
However, in group 4, in which individuals had 2 IgE level-de-
creasing genotypes; the effect was sufficiently large to show asig-
nificant difference (P = .00018)." Significance of interaction
between the CDI4 and IL4R genotypes was also evaluated by us-
ing general linear models in which age; sex, family history, num-
ber of siblings, ‘and 'day ‘care were included as variables. The
interaction term of the 2 genes was not significant, suggesting
an independent effect of the CD /4 and IL4R genes.

The interaction of the CD 14 gene with day care atiendance sug-
gests that the mechanism of the effect of day care involves at least
in part a response {0 infection, environmental endotoxin exposure,
or both; The interaction of the IL4R genc with day care attendance
suggests that the mechanism also involves those related to Ty2
cell proliferation and IgE production: These results suggest that
the complex. nature of mechanisms underlies the effect of day
care attendance on serum IgE levels.

Environmental factors investigated. in the present study were
determined based on a questionnaire on past day care attendance,
and therefore recall bias can be a potential problem. The number
of subjects investigated in this study was not so large and might be
the “acceptable ‘minimum  for. investigating gene-environment
interactions. The subjects evaluated were children who attended
a single school and lived in a medium-populated city, thus
representing those living in rather small regional environments in
Japan, Nevertheless, these characteristics of the present sample
might have contributed to minimizing the variances of back-
ground and outcome. parameters and: might have resulted in the
positive findings obtained from a relatively: small number of
subjects. It is: necessary to perform: a cohort study to follow
children with or without day care attendance until they reach
school age to validate the current observalions.
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Mucormycosis in - chronic  granulomatous
disease: Association with iatrogenic immuno-
suppression

To the Editor:

Chronic granulomatous disease (CGD) resulis from mutations
in gither X-linked (gp917"%) or autosomal (p477"%, p677"%, and
p22M9%y senes encoding the phagocyte nicotinamide adenine di-
nucleotide phosphate (NADPH) oxidase. Impaired gencration of
reactive oxygen species predisposes to recurrent life-threatening
bacterial and fungal infections. Septated hyaline molds (particu-
larly Aspergillus species) are the primary fungal pathogens in
CGD: Fungi of the order Mucorales (pauciseptated molds) are
environmentally ubiquitous and cause mucorimycosis: in select
immunocompromised patient populations; such as those with
diabetic ketoacidosis and hematologic malignancy and recipients
of transplants or deferoxamine. We investigated the prevalence of
mucormycosis in patients with CGD.
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PRIMERS FOR IL4R GENOTYPING (5’ TO 3')
TaqMan probe (FAM-TACAGGTGACCAGCCTAACCCAGC
CCCTGT-TAMRA); common primer (TGGAGGCATGTCCCG
GACAC); lle (A) allele primer (CGCCTCCGTTGTTCTCAG
GGGTY; and Val (G) allele primer (CGCCTCCGTTGTTCTC
AGGGGC).
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Sublingual Immunotherapy for
Japanese Cedar Pollinosis

Kimihiro Okubo! and Minoru Gotoh!

ABSTRACT

The prevalence of pollinosis caused by cedar pollen has increased by 10% these ten years of 26.5% in the in-
vestigation of 2008 in Japan. The pharmacotherapy is a main treatment tool for pollinosis; and the surgical
treatment is not acknowledged to the treatment of pollinosis internationally. Moreover, allergen immunotherapy
enters a special treatment method, and is an important therapeutic procedure. The allergen immunoctherapy is
unique for having possibility of curing allergen specific allergic diseases. However the side effect of allergen
stibeutaneous immunotherapy (SCIT), such as anaphylaxis is kept al a distance in a medical situation in Japan.
Then, a sublingual immunotherapy (SLIT) that was safer than it, developed in Europe for pollinosis induced by
grass or ragweed, but not in Japan. As a result, the effect of SLIT was proven in the cedar pollinosis in Japan
as high level evidence. A whole body immunity induction is thought in the appearance of the effect, and, in ad-
dition, it is necessary to be going to be cleared the accurate mechanism of the effect in the future. Moreover,

the development of a special SLIT and the import of an overseas product are needed in Japan.

KEY WORDS

Pollinosis; QOL, SCIT, Sublingual immunotherapy (SLIT)

INTRODUCTION

After Dr Noon begins to. appear the conventional al-
fergeni specific subcutaneous immunotherapy (SCIT)
in 1911, and is confinuing treatment method.! The ef-
fect of SCIT on pollinosis caused by cedar pollen is
Jow though the high therapeutic gain is admitted for
the perennial allergic rhinitis in Japan. It is because
the effect of SCIT has decreased relatively because
this depends on the amount of pollen to which: the
symptoms of pollinosis and the amount of dispersion
increases in recent years or the administering aller-
gen of SCIT is a little. The problem of anaphylaxis in
cause that SCIT has not become general treatment
though effectiveness is confirmed.? An alternative im-
munotheérapy to change the allergen administering
route in Europe and United States to decrease the
number of side effects of SCIT is done considerably
than before. There are alternative route via the nose,
sublingual, and the oral in the method developmert
is not done respectively in Japan as for the double
blind test comparison examination though effective-
ness has been proven either, Therefore, it explains
around sublingual immunotherapy (SLIT) that we are

doing without the relation of the pharmaceutical com-
pany in Japan.

DEVELOPMENT IN JAPAN

In SLIT, high effectiveness is:shown: in Europe, and
the few reports of the anaphylaxis have shown in ran-
domized double blind placebo controlled (RCT) com-
parison examination evaluation.35.Jt was one asthina
case, and it was one diarrhea case in the SLIT 115
cases in three theses. It is recorded that it is not an
anaphylaxis though' the asthmatic attack is not de-
scribed detailed: Moreover; that has not arrived im-
portantly though the reaction of one case's near ana-
phylaxis ‘externals less than ten times of allergen
dose. administration was. observed by a recent r¢-
port.§

To receive a lot of these reports; and to make SLIT
adjust to pollinosis caused: by cedar pollen from
which the amount of the  dispersion pollen was
thought most, the research was started. We did the
ex vivo culture experiment of the first human mouth
mucous membrane incised by the time of surgery for
analysis of allergen aspiration to the mucosal mem-
brane. The double of the amount of the allergen dose
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Table 1 Allergen administration schedule (increasing dosin%)

1% week (2 JAU) 2% week (20 JAU) 3" week (200 JAU) 4™ week (2000 JAU) 5" week (2000 JAU)
1% day 1 drop 1 drop 1 drop 1 drop 20 drops
2% day 2 drops 2 drops 2 drops 2 drops
34 day 3 drops 3 drops 3 drops 4 drops
4" day 4 drops 4 drops 4 drops 8 drops
5" day 6 drops 6 drops 6 drops 12 drops 20 drops
6™ day 8 drops 8 drops 8 drops 18 drops
7" day 10 drops 10 drops 10 drops 20 drops

[After sixth week to pollen dispersed season, 20 drops of allergen extract was administered once a week sublingually. After pollen dis-

persed season, same dose was administered once in two weeks.]

Flg. 1. How 1o be adapted the allergen extract and'bit of
bread.

in SCIT is almost the same dose aspirated by SLIT.
So SLIT may act as the case of the SCIT is achieved is
guessed by over the double dose of allergen at SCIT.?

HOWTO DO

The approval of the Nippon Medical School ethics
committee was received to the pollinosis caused by
cedar pollen patient and it went from some examina-
tions including this basic experiment in SLIT. The al-
lergen for SLIT, standardized Japanese cedar pollen
allergen (2000 JAU [Japanese Allergology Unit]/ml;
Torii Pharmaceutical, Tokyo, Japan); especially for
SCIT products, was used for our SLIT trial. The aller-
gen was able to be put on sublingual by using the bit
of bread for the allergen to flow in actual sublingual
and so as not to go out, then the allergen was kept to
maintain at least for two minutes, and to present the
antigen enough to the lymphatic tissue in the mouth.
The allergen administration was every day accord:
ing the administration schedule from beginning to
the forth week. On the first week, 2 JAU of allergen
was administered from 1 drop to 10 drops, on the sec-
ond week, 20 JAU of allergen was administered from
1 drop to 10 drops, on the third week, 200 JAU of al-
lergen was administered from 1 drop to 10 drops, and
then on forth week 2000 JAU of allergen was adminis-

tered from: 1 drop to 20 drops, as the final dose. On
the fifth week twice a weel after the sixth week, 2000
JAU/m] was administered to sublingual 20 drops as
the final highest dose by onée a week (Table 1, Fig.
1): There is tablet allergen for SLIT against grass pol-
linosis in Europé. There are some: different allergen
characters: between: Japanese cedar and grass. We
canniot make the tablet allergen for SLIT of Japanese
cedar pollinosis catised by its sticky character now.

THE EFFECT AND THE SIDE EFFECTS
IN JAPANESE CEDAR POLLINOSIS

The: Japanese cedar and cypress. pollen: dispersion
was about 12000 grains, a large amount of dispersion
in 2005 for these ten years. The RCT comparison by
60 cases was examined for making the first evidence
in Japan. The SLIT group was intentionally low total
symptom score (ISS) compared with the placebo
(Fig.-2). This RCT of SLIT has shown to have low-
ered the symptom score more intentionally than the
placebo in late pollen season.8 SLIT had no significant
difference with: the drug therapy in' the symptom
score: in the comparison research with the current
drug therapy. However, ‘the quality of life (QOL)
score evaluated standardized Japanese Rhinitis Qual-
ity of Life Questionnaire (JRQLQ); is significantly de-
c¢reased by SLIT group than placebo group, up to half
level of score. QOL deterioration is significantly in-
hibited by SLIT (Fig. 3):

Moreover, it was confirmed though the side effect
was completely fewer. Itchy of the tongue and the
mouth when the antigen was administered,; the feel-
ing of numbness; nasal secretion increases, itchy of
the skin, and hives were admitted at total of fre-
quency of about 10% through the expetiment, there
were neither an anaphylaxis nor an asthmatic attack.

HOW 70 ACT

The mechanism of the effect manifestation is known
few up to the present time though the immunity in-
duction of the limited part have some role on most of
the effect of SLITA The mechanism of action for SCIT
have been reported by the reduction: of the effecter
cells?10 and the increase of blocking antibodyl*! in

Allergalogy International. Vol 58, No2; 2009 www.jsaweb.jp/
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Fig. 2 Mean change of total nasal symptom score by SLIT and placebo grolp.

the conventional theories ten years. ago. Recently,
however, it has become widely: accepted that SCIT
may modify the T cell response to natural allergen be-
cause of T cell anergy and/or immune deviationi518
and regulatory T cell enhancement.¢

For SLIT in particular, allergen administered to the
oral mucosa accumulates in the sub-mandible lymph
node, in which the immune response occurs?? and
peaks at approximately 2 h after administration.?! An
increase in stimulation index (SI) of PBMC at the
early stage of the SLIT shows that the immunity in-
duction of a sublingual allergen was at least caused in
the general reaction.?? It tried to reduce the side ef-
fect by reducing the effect throughout the body com-
pared with past SCIT in SLIT. However, it has been
understood that this result causes a general immu-
nity induction. One more study of SLIT for Japanese
cedar pollinosis was published by Chiba group also
expressed the SLIT controlled the general Cry j-
specific Th2: clone size.?® The regulatory T cell en-
hancement in general by SLIT has reported in some
papers recently.2426 So SLIT may act on generally,
ot just locally. It is necessary to clarify the exact ef
fect mechanism of SLIT from: the examination of the
regional lymph node etc. by a similar examination
that increased the number of ¢ases or a detailed basic
examination on animals in near future.

FOR THE FUTURE IN JAPAN

Approximately 15% of the Japanese population is af-
fected by Japanese cedar pollinosis in:2002%7 and in-
crease up.to 26.5% in 2008.28 The proportion of severe
status patients is higher than with grass or ragweed
pollinosis, which is the representative condition in
other countries. The symptoms of Japanese: cedar
pollinosis persist for about 3 months, becoming a so-

Allergology International Vol 58, No2, 2009 www.jsaweb.jp/

cial issue; When the amount of pollen increases, pa-
tients show more severe symptoms, and the number
of severe status patients is greatest in mid-March
when the pollen count reaches its peak. Substantial
antigen exposure enhances the antigen-antibody re-
action in the airways (airway hypersensitivity), which
is the mechanism involved in severe pollinosis, and
immunotherapy with antigen-specific effects may con-
trol the exacerbation of the symptoms in the latter
half of the cedar pollen season by inhibiting antigen-
related enhancement of nasal mucosal hypersensitiv-
ity.

In SCIT for pollinosis treatment, the comments and
responses of WHO are that the effect is verified from
a lot of RCT comparison examinations.?? However, it
is a treatment method to which the medical treatment
of Japan is kept at a distance because of the complex-
ity, the possibility of the side effects; the cost and the
enforcement under the present situation. The drug
therapy is a-main current in Japan where the allergy
clinic bas not been established from these problems
for pollinosis: However, the immunotherapy that is
fundamental treatment is an important method in the
allergy management. The new SLIT shows the effect
in pollinosis by cedar pollen was clarified in our ex-
amination in Japan. Any QOL fields and items be-
came half QOL deterioration by the placebo in the
evaluation using JRQLQ Nol. This QOL: question-
naire developed in Japan in the symptom: score
though the difference with the placebo was small in
pharmacological treatment.30 SLIT strongly controls
the QOL deterioration: in pollinosis rather than the
symptom score fo do effect is thought. Of the local
immunotherapy modalities and SLIT is the most ef-
fective with a lower incidence of side effects, which
complies with. the WHO position paper on allergen
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