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Snith and Bernstein

The first multicenter, double-blind, placebo-controlled trial with NRL was performed in
a French cohort for one year in 2000 (13). Seventeen patients trad NRL allergy, defined by a
clinical history of rhinitis and conjunctivitis, asthma (9 of 77), a positive skin prick test (SPT)
with a standardized latex extract (Stallergènes SA, Antony, France), a positive latex
conjunctival provocation challenge, and elevated NRl-specific IgE defined as more than or
equal to class 2 level (Pharmacia, Uppsala, Sweden).

After six months of NRL subcutaneous immunotherapy (SCIT), there were significant
improvements in rhinitis symptom scores (p < 0.04) and conjunctivitis symptom scores (pt < 0.02)
compared with placebo associated with NRL exposure. After one year of SCIT, improvement in
rhinitis (p < 0.05) and conjunctivitis (p : 0.05) symptoms was maintained with added
improvement in cutaneous signs (p < 0.03). No effect on work-associated asthma symptoms was
demonstrated after one year. The mean medication scores with treatment also improved by79%,.
Conjunctival challenge with aqueous latex extract was performed pre- and post-SCIT;
conjunctival reactivity decreased with active versus placebo treatment (p < 0.02).

Safety was a concern. There was a higher rate of injection-related reactions in the
treatment group as compared to placebo, with almost 50o/o in the treatment group experiencing
immediate large local reactions at injection sites. Almost half of actively treated patients (4 of 9)
had at least one anaphylactic reaction to NRL injections, charactenzed by angioedema,
bronchospasm, pharyngeal edema, giant urticaria, and/or hypotension (13).

Another randomized, double-blind, placebo-controlled trial of NRL AIT was reported in
2003 (74). In a six-month trial with an experimental crude NRL extract, 24 patrents were
randomized to active NRL SCIT treatment (n : 76) or placebo (n :8). This Spanish cohort
consisted primarily of health care workers with contact urticaria (n : 24), rhinitis (n : 17),
and/or asthma (n : 15) related to NRL exposure. Compared to placebo, patients receiving
NRL SCIT had a significant decrease in SPT reactivity to NRL (p < 0.01), decrease in reactions
to a latex rubbing test (NRL glove rubbed on wet skin for 30 seconds) (p - 0.047), and in
reactions to a glove use test (p :0,0+6. However, treatment had no effect on NRl-specific IgE
levels, symptoms or medication scores, methacholine PC20, or the NRL glove exposure time to
elicit a 75% decreased in forced expiratory volume in one second (FEVI) by specific inhalation
challenge. As in the previous study, a high number of systemic reactions were reported. Of 387
injections, there were 31 mild systemic reactions (B% of doses), with a third of these reactions
classified as delayed reactions. These systemic reactions occurred in 11 actively treated patients
(68.7%). The authors reported no severe systemic reactions.

Sublingual immunotherapy (SLIT) to NRL also reduced skin reactivity to NRL and
reactivity on a conjunctival challenge test (14,15). Twenty-four patients with symptoms of
urticaria, rhinoconjunctivitis, asthma, and/or anaphylaxis associated with NRL exposure were
treated with a commercially available sublingual NRL vaccine in an open uncontrolled study
(74,76). After 10 weeks of treatment, a total of 1044 doses were administered. Systemic
reactions occurred with 38 doses (3.6%) and in 12 patients (46.2%). One patient developed
anaphylaxis. Local oral reactions were reported wíth223 doses (21.4%). Compared to baseline,
there were decreased symptom scores with the latex glove use test (p : 0.0004) and with the
latex glove rubbing test (latex glove rubbed on wet skin for 30 seconds) (p : 0.037).

Another nonblinded study evaluated the use of NRL SLIT in 24 patients, including
10 health care workers, with symptoms of asthma (n : 77), urtrcaria (n - 1B), and/or
rhinoconjuntivitis (ir : 10) with NRL exposure (15). All had a positive SPT to a standardized
NRL extract. Twelve underwent a four-day rush treatment protocol, and 12 others were
untreated and served as controls. Two actively treated patients had local reactions in three
months of treatment with NRL SLIT (n : 72). No systemic reactions were reported. Significant
improvements in symptom scores with NRL challenge were seen in the treatment group before
and after treatment with SLIT. The group treated with SLIT also had significant improvements
in symptom scores compared with the untreated control group with sublingual NRL challenge
(p < 0.001), with NRL gloved finger in mouth challenge (p : 0.0002), with cutaneous NRL
extract challenge (p < 0.001), and with conjunctival NRL challenge (p < 0.01).

Treatment of NRL allergy with AIT seems to be effective in improving rhinitis symptom
scores elicited by NRL exposure. However, proven benefit for asthma or decreased bronchial
hyperactivity after NRl-specific inhalational challenge has not been confirmed. The lack of
benefit from AIT may be due to inability to achieve optimal maintenance doses, secondary to
the unacceptably high risk of systemic reactions associated with the SCIT. Nevertheless, the
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Table 2 Summary of lmmunotherapy Eff icacy Studies for Wheat Flour

Smith and Bernstein 0ccupai

Table Í

Al lergen
(route)

Study
design

Level of
evidenceu Reference

Allerger
(route)

Number
studied Indication Results

Wheat f lour DBPC
(scrr)

Asthma -Decrease in SPT reactivi ty
to wheat f lour

-Decrease in bronchial
hyperreponsiveness on
methacholine chal lenge

-Decrease in wheat f lour-
specif ic lgE

-lmprovement of symptoms
on exposure

ulevel of evidence
A: Evidence based on randomized control led tr ial
Abbreviat ions: DBPC, double-bl ind, placebo-control led; SCIT, subcutaneous immunotherapy; SPT, skin prick test.

ANIMAL ALLERGY (MAMMALIAN PROTEINS)

Allergic reactions among laboratory animal workers is an important occupational health
problem, with an estimated incidence of 7.32 per 100 person years and an estimated prevalence
of 227o (18). Of all animal workers, veterinarians are at the greatest risk of developing
occupational allergic disorders, such as atopic dermatitis, allergic rhinitis, and asthma. Among
veterinarians,3BTo report rhinitis or conjunctivitis and 20c/o asthma symptoms related to their
work environment (18). Cats are the most commonly reported (58%) animals causinp; r.t'ork-
related symptoms.

Avoidance of laboratory animals and animal-housing facilities is usually recommended
in symptomatic workers. However, because of career and job considerations, it is rarely
feasible for affected workers to eliminate all exposure to animals. When complete avoidance is
not possible, there have been reported cases when AIT with laboratory animal allergens has
been attempted

Subcutaneous AIT with rodent allergens was used in 11 patients with allergic symptoms
upon exposure to laboratory animals and compared with a group of matched untreated control
patients in an unblinded manner (19). Laboratory animal allergy was confirmed by
intracutaneous skin testing and leukocyte histamine release to animal allergens, such as
mouse, rabbit, rat, guinea pig, and hamster. Ail had rhinoconjunctivitis symptoms upon
exPosure to at least one of these animals, and most had symptoms on exposure to several
different species. Nine of 11 patients reported a decrease in symptoms after SCIT. Active
treatment was associated with significantly increased titers of blocking antibody determined by
serum inhibition of allergen-induced histamine release with relevant laboratory animal allergens
in comparison to untreated controls (p < 0.0001). In three of four patients in whom AIT was
discontinued, blocking antibodies slowly decreased to pretreatment levels after 16 to 36 months.

Both cat-induced allergic rhinitis and asthma have been effectively treated by use of SCIT
(20). In a randomized, double-blind, placebo-controlled trial, 77 patients with asthma
associated with cat exposure were followed (5). All patients developed coup;h, wheeze, or
shortness of breath with cat exposure and had a positive SPT and broncl-rial challenge test
result to the major cat allergen, Fel d 1. Compared to placebo Qt :8), treatment was associated
with a significant increase in PD2e FEV1 on bronchial provocation with Fel d 1 (p < 0.05). A
higher concentration of allergen was necessary to induce a 3-mm wheal in the treatment versus
placebo group on skin prick titration testing (p < 0.01). The treatment Eiroup had increased
time to ocular (p < 0.05) and pulmonary (p < 0.05) but not nasal symptoms with cat exposure
compared to placebo. Ocular, nasal, and pulmonary symptom scores following cat exposure
(p < 0.03) also improved with treatment. Furthermore, active treatment was associated with
increased Fel d l-specific IgG compared to placebo (p < 0.001) (Table 3).
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Table 4 Summary of lmmunotherapy Eff icacy Studies for Sea Squirt

Smith and Bernstein 0ccupatrc

Table 5

Allergen
(route)

Study
design

Number
studied Indication Results

Level of
evidenceu Reference

Allergen
(route)

Gi - rep,  E i -M,  Unbl inded,  no
Dl l la  (SCIT)  p lacebo

-lmprovement of
asthma symptoms

-Decrease in
medication use
with oyster
shuck ing

'Level of Evidence
C: Evidence based on nonexperimental descriptive studies
Abbreviations : SCIT, subcutaneous immunotherapy.

rhinitis and/or mild asthma received SCIT with aluminum hydroxide-adsorbed standardized
dust-mite extracts (507o Der p1 and 50o/o Der f1) and were followed yearly for three years in a
double-blind, placebo-controlled trial (25). After three years of AIT, there was a significant
decrease in medication scores for asthma (p < 0.033) and for rhinitis (p : 0.0007). Subjective
symptom scores for asthma were significantly improved after one year (p : 0.016) and
continued through three years of treatment (p : 0.0008). Rhinitis symptom scores were
significantly improved at both two and three years (p : 0.0006). Both SPT reactivity and
conjunctival reactivity to Der p1 and/or Der f1 significantly decreased over all three years (p <
0.0001). Nonspecific bronchial hyperresponsiveness, as measured by methacholine challenge,
also improved after three years of SCIT as compared to placebo (p < 0.0001). No significant
systemic reactions to injections were reported.

In another double-blind, placebo-controlled study, 29 asthmatic patients with SPT
positivity to Der p1 were randomized to either SCIT or placebo (26). After three years of SCIT
with Der p1, there were no significant differences in the FVC, FEVI, or FEF25J5. However,
there was a significant decrease in the number of annual asthma exacerbations after one year of
treatment (p
medication-free days (e.g., bronchodilators or systemic glucocorticoids) betr,veen the treatment
and placebo groups (p < 0.01). Along with these findings, there was a significant improvement
in bronchial hyperresponsiveness to methacholine. As for safety, no major systemic reactions
with injections were reported.

A larger randomized, double-blind, placebo-controlled trial included 95 patients with
asthma and percutaneous sensitization to Der p1 and / or Der f1 (27). SCIT was administered
for three years using extracts containing Der p1 and/or Der f1 allergens;72 patients completed
the study. There was a significant decrease in percutaneous skin sensitivity to Der p1 and/or
Der fl antigens (p < 0.05) with AIT. Small, but significant improvements were seen in peak
expiratory flow rates in the AIT group (mean increase of 1.6-5.5% of predicted from baseline).
Asthma symptom scores did not significantly change, but there was an increase in the
proportion of patients not requiring use of bronchodilators in the treatment group (p < 0.01).
There was no significant cl'range in the FEV1 or in bronchial hyperresponsiveness to
methacholine in the treatment versus the placebo group. Mild bronchospasm after injections
was reported on two occasions.

One other study evaluated the effects of rush AIT in 10 Der p1 SPT-positive asthmatic
patients to evaluate the underlying immune changes associated with clinical improvement
with AIT (28). While treatment was not blinded, the outcomes were compared one to two days
prior to the start of rush AIT and one to two days after reaching maintenance in a blinded
manner. There was a significant decrease in percutaneous reactivity to Der p7 by endpoint SPT
titration with AIT (p < 0.01). Decreased nasal reactivity to Der p1, symptom scores, and nasal
obstruction was found in the AIT treated versus the placebo group (p < 0.01). A significant
increase in anti-Der pl IgG4 was observed in the AIT treated Eiroup (p < 0.01). There was also a
significantly decreased lymphocyte proliferative response to Der p1 after AIT (p < 0.05)
(Table 5).
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Smith and Bernstern

frequent stings (34,35). Beekeepers with more than 200 stings per year appear to be protected
from systemic sting reactions (no reactions) as compared with beekeepers stung less than
25 times a year (45% with reactions).

SCIT with purified Hymenoptera venoms is the treatment of choice to modify future risk
of anaphylactic reactions in workers sensitized to insect venoms. Full protection can be
achieved in 83% to 95% of patients with a previous history of anaphylactic reactions (33). Four
treatment regimens include conventional (weekly intervals for increasing doses as all
outpatient), rush (inpatient induction phase over 4-tr days), ultrarush (reaching maintenance
dose in 1-2 days), or cluster (a modified rush approach with a cluster of injections given at the
first visit and reaching a maintenance dose within 6 weeks).

Studies demonstrate the efficacy and safety of the rush venom protocols. For example, 97
patients received rush AIT to bee venom, VesptLln venom, or both (32). Severe sting induced
allergic reactions were reported in 48 of them. Specific AIT with bee venom alone in 5, Vespula
venom alone in73, and with both in 19 waS prescribed. The majority of these patients (90) had
cutaneous reactions at the injection site. Unusual adverse events included blood pressure
elevation in 11 patients, moderate hypotension in 2, and rhinitis in 1. No anaphylaxis was
reported, and the protocol was deemed safe by the authors. No evidence of efficacy was
presented.

Another study evaluated the safety of rush AIT with Hymenoptera venoms in 101
patients (35). Bee venom was used in 52 and yellow jacket in 49 patients. Maintenance dose
was reached in all but one patient. Bee venom injections induced a higher rate of systemic
reactions than did yellow jacket. The risk for systemic reactions was 0.79% per injection in the
bee venom group as compared with 0.72% with yellow jacket venom. Systemic reactions were
reported at all stages of the protocol and were generally mild to moderate, with only two
severe reactions reported.

The efficacy and safety of the rush protocol also was evaluated prospectively in 18
patients with a history of allergic reactions to Hymenoptera stings (36). Seven patients were
treated with bee venom and seven with yellow jacket venom during a seven-day protocol.
After completing one year of AIT, there was a significant increase in specific IgGa levels
compared with baseline levels (p < 0.05). There were no changes in specific IgE levels, mean
wheal diameter on SPT, or intradermal skin test reactivity after one year of AIT. Four
systemic reactions were reported for bee venom (7.7%), while none were reported with
yellow jacket venom. During the course of AIT, two patients had field sting events, including
a beekeeper who was re-stung several t imes, without consequence. Another study evaluated
67 patients with confirmed Hymenoptera venom allergy who were treated with an ultrarush
protocol (37). Thirty-four were treated with wasp venom, 20 with honeybee venom, and 13
with both wasp and honeybee venoms. The maintenance dose was reached in 97.57o of the
ultrarush courses. Side effects showed no dose dependency and were mainly mild, with 14
(77.5%) patients experiencing allergic reactions. Furthermore, there was no significant
difference in the number of systemic reactions in those receiving ironeybee venom (15.2%)

and wasp venom (791q" ) .
While bumblebees are generally not very aggressive and allergic reactions rare, the

expanding use of domesticated bumblebees for pollination of crops has resulted in an increase
number of reports of occupational allergic reactions (38). Patients with allergic reactions to
bumblebees are treated with honeybee venom because of the high degree of cross-reactivity
with this venom. However, case reports indicate that this may not always be effective (39). Two

patients, treated with honeybee venom, were later stung by a bumblebee at work and
developed anaphylactic reactions. Repeat AIT n'as performed using bumblebee venom. An in-
hospital bumblebee sting challenge resulted in a local cutaneous reaction but no systemic
reaction. Another case series presented seven cases of bumblebee venom allergy among
workers on a bumblebee farm, all of whom had anaphylactic reactions to bumblebee stings
(40). They were treated with bumblebee venom-specific AIT. During maintenance AIT, at least
36 bumblebee stings were reported, none of which resulted in systemic reactions. Ultrarush
AIT with bumblebee venom was evaluated in one case of a biologist with anaphylaxis after
bumblebee stings (34). Two months after reaching maintenance, the patient had another sting
at the workplace. Despite the re-sting event, the patient experienced no systemic reaction
(Table 6).
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27O Smith and Bernstein

support efficacy and safety in worker populations, it appears reasonable to base treatment
decisions on data extrapolated from controlled studies of AIT in nonworker populations.

SALIENT POINTS

Environmental control measures to reduce workplace exposures is the primary
intervention in management of OA and OR and, therefore, AIT to offending
aeroallergens is seldom initially considered.
If appropriate, AIT should be considered in symptomatic workers whose exposure to
workplace allergens can be reduced but not entirelv eliminated.
Although AIT may be considered in workers with sensitization to protein allergens
encountered in the workplace, it cannot be safely recommended for chemical
sensitizers because of potential toxicity.
Although there is sparse evidence proving efficacy and safety in worker populations,
rational treatment decisions for individual workers should be based on controlled
clinical trials of AIT obtained in nonoccupational study populations.
If indicated, AIT should be strongly considered in workers with OA and /or OR caused
by workplace allergens for which commercial and preferably standardized allergens
are readily available. Examples include house-dust mite in cleaning workers, stinging
insect venom in beekeepers, and cat allergen extracts in veterinary r,vorkers.
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Figure 6.5 (A) Bet v 1 cross-reactive al lergens can be found in pol len of trees belonging to the order Fagales as
well  as in fruits, vegetables, nuts, and spices. (B) Profi l ins, the most cross-reactive al lergens described to date,
occur in pol len of botanical ly unrelated plants (trees, grasses, weeds), in plant-derived food (fruits, vegetables,
nuts), and even in man. (C) Two EF-hand calcium-binding al lergens can be found in pol len from trees, grasses,
and weeds (see page 95).
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Figure 14.1 Common st inging insects. The photos, start ing from top left  and going clockwise, show respectively
honeybee (Apis mellifera), yellow jacket (Vespula maculifrons), paper wasp (Polistes fuscatus), and fire ant
(Solenopsis invicta). The approximate lengths of these insects in the order given are ,16, 10, 1g, and 3 mm,
respectively. The photos are of different magnifications (see page 239).
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labeled al lergen immunotherapy extracts
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Figure 22.2 Graded magnitude of cl inical eff icacy of placebo-control led, double-bl ind rhinit is immunotherapy
studies publ ished in 19BG-2007, including2253 actively treated patients (1776 rhinit is patients and 477 asthma
patients). The addit ional eff icacy compared to placebo is given in intervals of 10%. The 80 cl inical studies result in
90 groups comparable with placebo as some studies include two actively treated groups. Furthermore, the
stat ist ical signif icance is related to the magnitude of eff icacy: green indicates signif  icant dif ference f rom placebo for
both symptom scores and drug scores (clear cut cl inical eff icacy), yel low indicates signif icance for either symptom
scores or drug scores (possible cl inical eff icacy), and red indicates no signif icant dif ference for either symptom
scores or drug scores (no efficacy) (see page 347).
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