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Abstract

Background: Allergy to natural rubber latex proteins contin-
ues to be an important medical problem among health care
professionals, but also in multioperated children. Clinical
manifestations range from urticaria to angioedema, rhino-
conjunctivitis, bronchial asthma and anaphylactic shock.
Methods: The aim of this study was to investigate the effi-
cacy and safety of a 12-month latex-specificimmunotherapy
in sensitized patients, most often health care workers. Twen-
ty-three patients with latex rhinoconjunctivitis (20 of whom
also had asthma) were included in this randomized, double-
blind, placebo-controlled trial (11 in the active group, 12 in
the placebo group). Treatment efficacy was assessed by
means of symptom and medication scores. Conjunctival
provocation tests and quantitative skin prick tests were also
performed. Results: The clinical index (derived by combin-
ing changes from baseline of six efficacy variables during
the treatment period) did not differ significantly between

treatment groups. Change from baseline of rhinitis, conjunc-
tivitis, skin symptoms, asthma symptoms, medication score
and cutaneous reactivity were not significantly different be-
tween the two groups. A nonsignificant difference in con-
junctival reactivity was observed in favor of the active group
(p =0.09). Systemic reactions were much higher in the spe-
cific immunotherapy than in the placebo group. Conclu-
sions: The present study failed to show a significant im-
provement of symptoms and medication scores, probably
because of the low level of symptoms at baseline and the
low maintenance dose of therapy, even if allergen-specific
conjunctival reactivity decreased in the active group. More-
over, theincidence of systemic reactions was very high in the
active group. Copyright © 2006 S. Karger AG, Basel

Introduction

Raw latex is a milky sap drawn from the rubber tree
(Hevea brasiliensis). It is subsequently vulcanized into
elastic rubber to manufacture thousands of products [1].
Immediate hypersensitivity reactions to natural rubber

KA RG E R ©2006 S. Karger AG, Basel
1018-2438/06/1414-0369$23.50/0
Fax +41 61 306 12 34
E-Mail karger@karger.ch

www.karger.com

Accessible online at:
www.karger.com/iaa

Correspondence to: Dr. Claude André

Stallergénes SA

6 rue Alexis de Tocqueville

FR-92183 Antony (France)

Tel. +33 1 55 59 21 87, Fax +33 1 55 59 20 68, E-Mail candre@stallergenes.fr


http://dx.doi.org/10.1159%2F000095463

latex (NRL) proteins have been recognized as a signifi-
cant health concern worldwide in the last 20 years [2-7].
Risk groups for NRL allergy are now well defined. They
include health care workers and other workers using latex
gloves, and employees working in NRL manufacturing
plants. Children with spina bifida or urogenital malfor-
mations and patients who have undergone multiple sur-
gical procedures also constitute another high-risk group
due to multiple contacts with latex surgical gloves and
urinary catheters [8]. Induction of latex allergy common-
ly occurs after exposure of skin or mucous membranes to
NRL or by inhalation, mainly caused by glove starch
powder. Latex hypersensitivity reactions can affect the
skin, eyes and lungs and, more rarely, can induce anaphy-
lactic shock. Latex allergy is related to atopic diseases [9].
Some patients develop allergic symptoms to a large num-
ber of foods (e.g. avocado, banana, kiwi, papaya and
chestnut) [10, 11] because of cross-reactivity. The diagno-
sis of latex allergy is primarily based on clinical history
and skin prick test (SPT), and secondarily on latex-spe-
cific IgE [12, 13].

NRL allergy prevention protocols have been proposed
for medical and paramedical personnel known to be la-
tex-allergic. These personnel must work in reduced aller-
gen environment: switch to low-allergen latex or nonlatex
gloves reduced the concentration of allergen in the work
site and allowed most of patients with latex allergy to re-
main in their current work area [14, 15]. Nonlatex gloves
made of vinyl and nitrile are now available. However,
some workers are compelled to change work because of
NRL allergy [16]. Subcutaneous latex immunotherapy
could constitute an alternative treatment and has already
shown promising results in the case reports described by
Pereira et al. [17, 18] and in the first double-blind, place-
bo-controlled studies published by Leynadier et al. [19]
and by Sastre et al. [20]. We performed a double-blind,
placebo-controlled trial to evaluate the efficacy and safe-
ty of subcutaneous specific immunotherapy (SIT) in la-
tex-allergic patients.

Methods

Trial Design

The clinical trial was an international multicenter study; it was
conducted in accordance with good clinical practice, after being
approved by each national ethics committee. All patients gave
their written informed consent to participate in the trial.

This was a randomized, double-blind, placebo-controlled tri-
al conducted in parallel groups by 5 centers. Patients preselected
between October 2000 and January 2002 were randomized to two
treatment groups, active or placebo.
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Patients

Twenty-three patients (6 males and 17 females; mean age:
35 *+ 8 years, range: 24-58 years) with latex hypersensitivity
were included (table 2). All patients presented signs of latex con-
junctivitis; all patients except 1 had latex allergic rhinitis, 22 out
of 23 also presented cutaneous signs of latex allergy (isolated
skin itching, urticaria or hand eczema) and 20 suffered from
latex-related asthma (intermittent to chronic moderate) [21].
Three patients in each group had severe bronchospasm. Angio-
edema in the presence of latex was reported in 3 patients in the
active group, and 4 in the placebo group. There was no history
of anaphylactic shock.

The diagnosis of latex allergy was based on a clinical history
of rhinoconjunctivitis and/or asthma for at least 2 years, a positive
latex SPT (Stallergenes SA, Antony, France), a positive latex con-
junctival provocation test (CPT) and a latex-specific IgE level of
at least class 2 (Pharmacia, Sweden). One patient was also sensi-
tized to grass pollen and house dust mite in the active group, an-
other one to house dust mite in the placebo group.

Allergen Preparations

A standardized latex extract [22] (Stallergenes) was used
throughout the study. Its biological activity had been controlled
by RAST inhibition [23] and compared to an internal standard
by in vivo and in vitro tests. It was expressed in IR (index of
reactivity) according to the following definition: a 100 IR/ml
extract induces a wheal with a geometrical mean diameter of
7 mm on a prick test in 30 patients sensitized to the allergen
considered.

Treatment

Treatment comprised a dose progression phase (presented in
table 1) during which the extract (Stallergénes) was administered
in hospital according to a 2-day rush protocol. This phase was fol-
lowed by a 12-month phase of maintenance treatment (table 1) at
the maximum tolerated dose (0.5 ml of 10 IR/ml vial, depending
on tolerance). The placebo preparations included histamine dihy-
drochloride 0.01, 0.1 and 0.5 mg/ml. The active and placebo vials
presented an identical visual appearance.

Symptom Scores

Symptoms of rhinitis and conjunctivitis and cutaneous signs
were recorded daily by the patients during a 2-month baseline
period and weekly throughout treatment. Each symptom was
scored on a scale from 0 (symptom absent) to 3 (symptom intoler-
able). Asthma symptoms were also recorded and scored on a scale
from 0 (symptom absent) to 3 (asthma attack).

Based on these data, a mean rhinitis score (total, from 0 to 12,
of four symptoms: rhinorrhea, nasal itching, nasal blockage,
sneezing), a mean conjunctivitis score (total, from 0 to 12, of four
symptoms: tearing, itching, edema and conjunctival erythema), a
mean rhinoconjunctivitis score (from 0 to 24) and a mean cutane-
ous score (total, from 0 to 9, of three symptoms: pruritus, urti-
caria and eczema) were calculated each week. A daily average
symptom score was calculated of the whole baseline period and
of the whole treatment period for each symptom score and for
each mean score previously described. The efficacy of treatment
was evaluated by calculating changes from baseline and compar-
ing these changes between treatment groups.
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Table 1. Immunotherapy protocol

Table 2. Demographic data

Doses
injected
ml

Concentration Frequency

Dose progression: first day
0.1 IR/ml vial 30-min interval between

two injections

0.10
0.20
0.30
0.40
0.10
0.20
0.30
0.40
0.50

1 IR/ml vial 25-min interval between

two injections

Dose progression: second day

10 IR/ml vial 0.10 1-hour interval between
0.20 two injections
0.30
0.40
0.50

Maintenance therapy: first month

10 IR/ml vial 0.50 1 injection once a week

Maintenance therapy: second month
10 IR/ml vial 0.50
Then: 10 IR/ml vial 0.50

1 injection once a fortnight
1 injection once a month
for 10 months

Active  Placebo  Test
Patients 11 12
Gender, M/F 2/9 4/8 NS
Age, years
Mean = SD 35%9 35%8 NS
Range 24-58 25-54
History of latex allergy (mean), years
Rhinitis 6.3 6.6 NS
Conjunctivitis 6.3 6.4 NS
Asthma 5.1 5.2 NS
Skin reactions 6.3 6.8 NS
Clinical features of latex allergy
Rhinitis 11 11 NS
Conjunctivitis 11 12 NS
Asthma 9 11 NS
Severe bronchospasm 3 3 NS
Skin reactions 10 12 NS
Isolated skin itching 8 10 NS
Urticaria 8 10 NS
Hand eczema 1 3 NS
Angioedema 3 4 NS
Food allergy by cross-reactivity 8 10 NS
Household exposure 2 5 NS
Occupational exposure 10 10 NS
Patients with another sensitization 1 1 NS
Grass pollen 1 0 NS
House dust mite 1 1 NS

Medication Scores

The patients were allowed to take symptomatic medication
during the study whenever necessary. They recorded the quanti-
ties consumed each week. Based on these data, a total medication
score was calculated according to each therapeutic category (0.5
point for topical antiallergic treatment, 1 point for each puff of
rapid-acting 3,-agonist, 1 point for each dose of nasal corticoste-
roids equivalent to 50 g of beclomethasone, 1.5 point for each
dose of inhaled corticosteroids equivalent to 200 p.g of budesonide
and for each dose of long-acting (3,-agonist equivalent to 25 pg of
salmeterol, 2 points for an antihistamine tablet, and 18 points for
a corticosteroid tablet equivalent to 20 mg of prednisolone). The
change from baseline of daily average medication score during the
treatment period was calculated.

Conjunctival Provocation Test

A CPT was performed before treatment and after 12 months
of treatment. Five extemporaneous dilutions (100, 33.3, 11.1, 3.7,
1.2 IR/ml) of an aqueous latex extract obtained from a 100-IR
lyophilisate (Stallergenes) were used for the CPT. Tests were per-
formed by instilling one drop of the extract into the lower con-
junctival fornix of the right eye, starting with the lowest concen-
tration. A control test was performed on the left eye by instilling
physiological saline. The threshold dose was defined as the lowest
allergen concentration able to induce the appearance of symp-
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NS = Not significant.

toms, scored according to the scale of Abelson et al. [24] (hyper-
emia, chemosis and tearing on a scale of 0-3, itching scored by
the patient on a scale of 0-4) inducing a total symptom score of
atleast 7.

Quantitative Skin Prick Tests

Quantitative skin prick tests (QSPT) were performed on inclu-
sion and at treatment completion with the Stallerpoint® device
(Stallergeénes) using a latex extract at concentrations of 300, 100, 33
and 11 IR/ml (Stallergeénes), a positive control (9% codeine phos-
phate) and a negative control (phenolated glycerol-saline diluent).

For each patient, the least squares method was used to calcu-
late the following regression line equation: log3(Y) =a X log3(X)
+b, where Y was the diameter of the wheal produced by each con-
centration and X the concentration in IR/ml of each solution. This
regression line was used to calculate the theoretical wheal diam-
eter obtained in response to a concentration of 100 IR/ml in each
patient before and after treatment.

Laboratory Tests

Latex-specific IgE and IgG4 titers in serum collected before
and after treatment were determined using the CAP System and
the RIA CAP System (Pharmacia Diagnostics, Uppsala, Sweden),
respectively.
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Fig. 1. Number of injections and cumulative doses for each patient
in the active group.

Adverse Events

The clinician evaluated the safety of the treatment at each vis-
it. Any local (pruritus, wheal, or edema) or systemic reactions
(SRs; e.g., rhinitis, conjunctivitis, asthma attack, urticaria, or ec-
zema) considered to be related to the trial treatment had to be
recorded on the case report form.

Statistical Methods

The primary efficacy variable was the clinical index, corre-
sponding to a parameter derived by combining several changes
from baseline of the following six individual efficacy variables
after treatment: mean rhinitis score, mean conjunctivitis score,
medication score, fold change from baseline of threshold dose af-
ter treatment during CPT, fold change from baseline of latex-spe-
cific IgG4 after treatment and change from baseline of theoretical
wheal diameter for 100 IR/ml after treatment. A lower clinical
index corresponded to more effective treatment: for each criteri-
on, rank 1 was assigned to the greatest improvement and the last
rank to the worst result.

The X test or Fisher exact test were used for intergroup com-
parison of qualitative variables. Quantitative variables were com-
pared between groups using the parametric Student t test for spe-
cific IgG4 and QSPT as these data were normally distributed and
the nonparametric Wilcoxon 2-sample test for the other data. No
intragroup statistical test was performed. Intention-to-treat (ITT)
statistical analysis was performed on all randomized patients who
started immunotherapy including those who finished treatment
but also those who did not complete treatment. In the patients
who did not complete treatment, the clinical index was calculated
from the three available variables: rhinitis, conjunctivitis and
medication scores; the three other variables (threshold dose
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during CPT, specific IgG4 and theoretical wheal diameter for
100 IR/ml during QSPT) were quoted as missing values. Owing
to the limited number of patients a per-protocol analysis was not
performed. A sensitivity analysis was carried out on patients who
finished treatment allowing confirmation of the results obtained
in the ITT analysis. All tests were bilateral and performed at the
limit of o = 0.05.

Results

Twenty-three patients were randomized: 11 to the ac-
tive treatment group and 12 to the placebo group. Two
patients in the placebo group dropped out of the trial for
the following reasons: personal reasons and lack of effi-
cacy. Three patients in the active group dropped out of
the trial for the following reasons: intercurrent disease,
noncompliance, personal reasons and intercurrent dis-
ease. The 8 other patients in the active group completed
the study. However, only 3/8 patients reached the planned
maintenance dose (0.50 ml of 10 IR/ml) or cumulative
dose (101.60 IR). For the other patients, the maintenance
dose was very low (0.05, 0.10 or 0.20 ml of 10 IR/ml), so
the cumulative dose was also very low (fig. 1).

The demographic characteristics of the 23 patients are
presented in table 2. No significant difference was dem-
onstrated between the groups regarding age and gender,
personal history, clinical manifestations of the disease,
symptom scores and medication scores, ocular and cu-
taneous reactivity and latex-specific IgE (tables 3, 4). In
the active group, 10 patients were occupationally ex-
posed to latex (7 health care workers, 1 laboratory tech-
nician, 1 patient working in a flooring factory and 1
cleaner) by using latex gloves, masks, or moss whereas
1 patient was exposed only domestically (latex gloves).
In the placebo group, 10 patients were occupationally
exposed to latex (8 health care workers, 1 biologist and
1 car painter) whereas 2 patients were exposed only do-
mestically (latex gloves, cars, hospital). All the partici-
pants remained exposed to the same quality of latex
gloves during the course of the trial. No patient changed
their occupation.

Clinical Index

The clinical index did not differ significantly between
the treatment groups during the treatment period, al-
though the median value in the active treatment group
(median: 9.17, 95% CI: 6.75-12.83) was lower than that in
the placebo group (median: 11.79, 95% CI: 8.25-12.67),
but95% confidence intervals for the two treatment groups
were very large and overlapped.
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Table 3. Comparison of total symptom scores and medication scores between the two groups

Active Placebo Test
Rhinitis
Baseline 0.25 (0.00; 0.94) 0.15 (0.02; 0.61) NS (p=0.73)
Treatment period 0.06 (0.00; 1.57) 0.07 (0.00; 0.81) NS (p=0.97)
Change from baseline 0.00 (-0.38; 1.16) -0.02 (-0.24; 0.60) NS (p =0.87)
Conjunctivitis
Baseline 0.02 (0.00; 0.74) 0.18 (0.00; 0.85) NS (p=0.51)
Treatment period 0.01 (0.00; 1.51) 0.15 (0.00; 1.04) NS (p =0.20)
Change from baseline 0.00 (-0.60; 1.17) 0.06 (-0.15; 0.63) NS (p = 0.60)
Skin symptoms
Baseline 0.01 (0.00; 0.45) 0.06 (0.00; 0.29) NS (p =0.53)
Treatment period 0.09 (0.00; 1.31) 0.08 (0.00; 0.70) NS (p = 1.00)
Change from baseline 0.08 (-0.32; 0.94) 0.01 (-0.04; 0.45) NS (p = 0.60)
Asthma
Baseline 0.02 (0.00; 0.98) 0.06 (0.00; 0.36) NS (p =0.90)
Treatment period 0.02 (0.00; 2.00) 0.06 (0.00; 0.93) NS (p =0.42)
Change from baseline -0.01 (-0.40; 1.02) 0.03 (-0.08; 0.77) NS (p =0.24)
Medication score
Baseline 0.08 (0.00; 11.73) 0.03 (0.00; 14.12) NS (p =0.68)
Treatment period 0.26 (0.00; 14.03) 0.05 (0.00; 13.65) NS (p=0.43)
Change from baseline 0.00 (-3.03; 2.30) 0.00 (-1.99; 0.53) NS (p =0.57)

Values represent median with the range given in parentheses. NS = Not significant.

Table 4. Comparison of theoretical wheal diameter, threshold dose in CPT and specific antibodies between the

two groups
Active Placebo Test

Threshold dose in CPT, IR/ml

Baseline 11 (3.7; 100) 3.7 (1.2; 33) NS (p =0.10)

Following treatment period 33 (3.7; 100) 3.7 (1.2; 100)

Fold change from baseline 3(0.33;9) 1(0.33;27) NS (p =0.09)
Theoretical wheal diameter for 100 IR, mm

Baseline 6.58 (0.10; 9.88) 8.35 (3.36; 16.96) NS (p = 0.07)

Following treatment period 3.76 (1.78; 5.19) 6.85(2.05;11.11) p=0.02

Change from baseline -2.38 (-7.79; 4.64) -1.28 (-9.63; 2.82) NS (p = 0.90)
Latex-specific IgE, kIU/]

Baseline 18.3 (5.15; 100.00) 4.06 (1.06; 71.30) NS (p = 0.06)

Following treatment period 19.60 (6.50; 100.00) 4.47 (0.71; 62.50)

Fold change from baseline 0.98 (0.56; 5.46) 0.88 (0.51; 2.51) NS (p =0.41)
Latex-specific IgG4, pg/l

Baseline 576.0 (153; 7,301) 176.5 (150; 1,200) p=0.03

Following treatment period 1,212.5 (254; 12,287) 159.5 (150; 839)

Fold change from baseline 1.70 (0.61; 5.59) 1.00 (0.69; 1.26) p=0.04

Values represent median with the range given in parentheses. NS = Not significant.
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Symptom and Medication Scores

Changes from baseline of daily average symptom dur-
ing treatment (table 3) did not differ significantly be-
tween treatment groups in terms of rhinitis, conjunctivi-
tis, skin symptoms and asthma. As the symptom scores
were very low at baseline, absolute values of changes were
close to zero.

The analysis of change from baseline of medication
scores during the treatment period did not reveal any sig-
nificant difference between the two groups.

Conjunctival Provocation Tests

Before treatment, median values of the threshold dose
were 11 IR/ml in the active group versus 3.7 IR/ml in
the placebo group (not significantly different, table 4).
After treatment, median values of the threshold dose
were 33 IR/ml in the active group versus 3.7 IR/ml in the
placebo group (table 4). Median values of fold change
(which is the coefficient of multiplication of the threshold
dose before treatment to obtain the result after treatment)
were 3 in the active treatment group and 1 in the placebo
group. Subjects in the active immunotherapy group had
a 3-fold increase in the threshold dose of latex required to
produce a reaction in the CPT but fold change was not
significantly different between the groups (p = 0.09).

Quantitative Skin Prick Tests

Mean wheal diameter in response to a concentration
of 100 IR/ml predicted by the dose-response curve (ta-
ble 4) was not significantly different between the two
groups at baseline and no significant difference was ob-
served for the variations from baseline on treatment com-
pletion. The significant difference between the groups
after treatment completion is related to a higher skin re-
activity in the placebo group before treatment.

Serological Assays

Median values of fold change for latex-specific IgE
were close to 1 in both groups, indicating that IgE gener-
ally remained unchanged after treatment (table 4). Me-
dian (mean) values of fold change for latex-specific IgG4
were 1.70 (2.32, range: 0.61-5.59) in the active group and
1.00 (0.96, range: 0.69-1.26) in the placebo group (p =
0.04) indicating that IgG4 increased in the active group
but remained unchanged in the placebo group (table 4).

Physician and Patient Global Evaluation of

Immunotherapy

At treatment completion, the physician and patient
rated overall treatment efficacy using a four-point scale
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(much better, better, unchanged, worse). Median values
of physician and patient global evaluation were both ‘bet-
ter’ in the active group and ‘unchanged’ in the placebo
group. The percentage improvement (54.5% in the active
group and 16.7% in the placebo group according to the
physician, p = 0.09) was not statistically significant.

Safety

The frequency of SRs in relation to the total number
of injections (335 injections in the active group and 354
injections in the placebo group) was clearly higher in the
active group. One hundred and two SRs were observed in
335 doses and 9 patients in the active group experienced
SRs (81.8% of patients). Nine SRs were observed in 354
doses and 2 patients experienced SRs in the placebo group
(16.7% of patients). Most reactions were grade 2 accord-
ing to the EAACI position paper [25]. SR such as rhinitis,
conjunctivitis, mild asthma or mild urticaria which rap-
idly resolved with or without treatment were observed
with the 1 IR/ml vial. Ten cases of grade 3 SR were ob-
served in the active group, such as urticaria (6 reactions,
5 reactions in the same patient, 4 during the maintenance
dose), asthma (3 reactions with 1 during the maintenance
therapy), angioedema (1 reaction), cough associated with
sneezing, palm itching, nausea and abdominal pain (1
reaction during maintenance phase) and throat itching
associated with hand itching and cough (1 reaction dur-
ing maintenance phase). All grade 3 reactions were suc-
cessfully treated, half of them with adrenaline, the other
half with oral steroids. There were no withdrawals due to
grade 3 reactions and no grade 4 reactions were ob-
served.

Nine out of 11 patients receiving active treatment ex-
perienced a local reaction such as pruritus and/or urti-
carial papule with the 0.1, 1 or 10 IR/ml vial.

Discussion

This multicenter study compared latex SIT versus pla-
cebo in terms of safety and efficacy in sensitized workers
and in some patients with household exposure. To our
knowledge, this is the third double-blind placebo-con-
trolled study to be published on latex SIT. In the first tri-
al, carried out by Leynadier et al. [19], 17 patients were
randomized to receive SIT or placebo for 12 months. The
maximum dose was 5 or 10 IR, correspondingto 1 or2 g
of latex proteins. The active group was significantly im-
proved in terms of rhinoconjunctivitis and cutaneous
signs. Symptomatic medication was used much less fre-
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quently in the active group than in the placebo group. In
this study, comparison of the clinical index between
groups did not reveal any significant differences. Chang-
es from baseline of symptoms and medication scores also
failed to demonstrate a significant difference between the
groups. The lack of efficacy on these parameters could be
explained by the very low level of severity of symptoms at
baseline leaving little room for improvement with abso-
lute values of changes close to zero. The selection of pa-
tients may be considered to be wrong, lacking a threshold
limit under which patients were to be excluded. On the
other hand, immunotherapy of severe patients, using a
dangerous allergen, seems also questionable from an eth-
ical point of view. Another reason could be the marked
variability of medication scores at baseline (table 3). The
cumulative dose was also much lower in the active group
(median: 26.90 IR) than in the placebo group (median:
101.60 IR). In fact only 8 patients completed the trial in
the active group (fig. 1), 3 of whom reached the planned
maintenance dose (5 IR corresponding to about 1 pg of
latex proteins) as they had a much lower number of ad-
verse events (only one face erythema) after injection com-
pared to the 5 other patients. For the 5 other patients, the
maintenance dose was 0.1 pg (1 patient), 0.2 pg (3 pa-
tients) or 0.4 pg (1 patient) because of many SRs occur-
ring after injection. It should be noted that the total cu-
mulative dose in the study of Leynadier et al. [19] was 96
IR in the active group and 112 IR in the placebo group,
using the same latex extract as that used in this study
(Stallergenes). This indicates that the lack of efficacy on
symptoms in the present study could be due to the low
cumulative dose received. However, even if IgG4 is not a
surrogate marker of the efficacy of immunotherapy, this
antibody concentration, as is the case in the present study,
generally increases during immunotherapy, indicating
some immunological effect. The levels correlated neither
with clinical efficacy nor with cumulative dose.

In the second study on latex SIT conducted by Sastre
et al. [20], no difference was observed in terms of symp-
tom scores and medication scores between the groups de-
spite the high maximum dose of 20 pg used for mainte-
nance phase. In the present study, patients in the active
group had a reduction in conjunctival reactivity to latex
extract as measured by the CPT: they required a 3-fold
higher concentration of extract to induce a positive reac-
tion after SIT whereas the threshold dose did not change
in the placebo group. These results corroborate the re-
sults obtained in the study of Leynadier et al. [19], in
which the reduction of the threshold dose on CPTs was
observed significantly more frequently in the active group

Specific Immunotherapy in Latex Allergy

than in the placebo group. In the study of Sastre et al. [20],
clinical efficacy was mainly demonstrated on cutaneous
reactivity by means of SPT, rubbing and glove use tests.
In the study of Leynadier et al. [19], a decrease in cutane-
ous symptoms was also observed after 12 months of treat-
ment. However, in the present study, neither cutaneous
signs nor skin reactivity assessed by SPT were im-
proved.

Oral [26] and sublingual [27, 28] SIT with latex aller-
gen have both been reported to be effective in patients
with latex allergy. A second case report [27] described
sublingual immunotherapy in a medical student; a cu-
mulative dose of 500 g of latex was reached after a 3-day
rush with no side effects, and induced a reduction of
symptoms and latex reactivity. However, these claims un-
der open conditions need to be confirmed by double-
blind trials.

This trial failed to demonstrate the clinical benefit of
latex SIT, probably because of the inadequate population
and the low maintenance dose and showed a high fre-
quency of adverse events. Another alternative for latex
SIT in the future could be to use modified heveins with a
markedly decreased IgE-binding ability but retained T
cell reactivity [29, 30]; such modified heveins should have
a lower risk of SRs during the treatment.
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