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Background: Recurrent chronic idiopathic urlicaria
{RCIU) is 2 common skin condition that affecis 0.1-3% of
the population in the USA and Europe and accounts for
nearly 75% of all ‘ordinary’ chronic urticaria (CU) cases.
Flethods:We studied 838 consecutive patienis with RCIU
referred 10 hospital between 1998 and 2003. Patienis
with kinown causes of CU were excluded. Clinical history,
physical examination, and sympiom diaries were evalu-
ated during two periods, a diet-free period {1 week} and
afood-additive-free diet {FAFD} period {4 weeks), respec-
tively, and two doubie-biind placeho-conirolied (BBPC}
challenges of six food additives were administered. The
first DBPC challenge included a mixture of the six food
additives {DBPC, ixeq} given to all patients. The second
DBPC challenge comprised the single food additives, ad-
ministered at increasing doses {DBPCg,g,) to patients
with a positive DBPCieq test and 105 patients with
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a ive in 116 o
¢ 1085 contral ,yaixems had 3 positive D iy
Only 31 DBPCq, tesis were positive in pa‘i;en‘ig }
positive DBPC;...4 challenge. Twenty-four of the 118 pa-
ilenis showing a positive DBPC,;xeq challenge aiso had
a positive DBP gy result. Conclusions: Cur resulis con-
firmed that food additive hypersensitivity reactions oc-
curred in few RCIU patients using DBP g Challenge.
The combination of the resulis of FAFD and DBPChen
challenge seems 10 be of considerable practical interest
for allergists, infernists and dermatologists, rather than
the data of clinical history and the resulis of DBPCgngie
challenge, in p"’ueﬁ’is with RCIU.
ERSE - — Copyright © 2005 S. Karger AG, Basel

introduction

Urticaria 18 a commen skin reaction that occurs i1 ap-
proximately 15-20% of the general population [1-4]. It
is characterized by {ransient, erythematous, raised skin
lesions that are usually intensely pruritic. By definition,
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Table 1. Individual sign and sympiom score sysiem

“No.of Size of the

Score Pruritus Angicedema.
Rives largest hive {cm) o
0 none none none 0ONe
i mild {minimal awareness, -6 <1.25 located in one part of the body, >2 cm in diameter
zasily tolerated)
2 moderate {definite awarcness, 7-12 1.25-2.5 located in two parts of the body, each <10 cm in diameter
bothersome but tolerabie)
3 severe (difficult to tolerate) >12 >2.5 located in three parts of the body or diffuse, >10 cm in diameter

urticaria of <6 weeks duration is arbitranly considered
‘acute’, whereas urticaria recurring >6 weeks is referred
to as ‘chronic’. Since a strict distinction between different
ypes of chronic urticaria (CU) is difficult, the term recur-
remf chronic idiopathic urticaria (RCIU} was used in this
study {1-6].
Generally, 70-80% of the patients with ‘ordin
o not have a weil-described cause, and 0.1-3%of
d European population are af‘iec!erz {4]
nuch more lmeh o b~

group of sub-
stances, including preservative antimicrobials
az;f:sf dves, coloran i . emuisifiers, stabilizers
in several foods, either

g are given v
tolerance’ and ev&sali ergy’, ‘baaasp
on a sensifization of the immune oysie Receniiy, the
European Academy of Allergy and Clinical Immunology
used the term nonallergic “hypersensitivity’ for these reac-
tions [6}. However, in this study we use the term “hyper-
seasitivity to food additives’ (HFA).

The diagnostic tools available to determine whether
a food ingredient or a food additive plays a role in the
patient’s urticaria include clinical history, physical ex-
amination, sympiom diaries, elimination diets and dou-
ble-blind placebo-controlled (DBPC) challenges [1-6,
26-29]. However, many of these HFA studies are inad-
equately controlled, and results have not been confirmed
{30-32].

The aim of this siudy was to determine the prevalence
of HFA among subjects with RCIU, using two DBPC
challenges: the first with a mixture of six additives and
the second using the six additives singly.

int Arch Allergy Immunot 2005:1

Fatients and Methods

Patients

A total of 838 consecutive patients with RCTU (347 females and
391 males), with ages ranging between 16 and 74 years (mean age
38.1 = 15.3 vears), were referred to the Outpatient Clinics of the
University Hospitals in Verona and in Palermo (Italy). RCIU was
defined as the presence of urticarial lesions recurring >6 weeks, 1n
which more than three episodes occurred per sweek, without any
known secondary causes [1-3]. The presence of urticarial skin le-

sions. with or without angicedema, was clinically confirmed in alt
patients.

consuired our Allergy
0 ‘v‘emra and in
u\; 3. Ajithe

rmﬂq*: had b b
cause of their urticarta venfied.
excluded from the auidy. AZ N0
thorization of the food addi
gquired according o our tational policy and the ethical conv
mnittees of our institutions, However, written informed consent o
the test and review of his/her records was obtained from every pa-
tient, in comphance with our institutional policy. Patients with
physical urticaria, with positive skin test to autologous serum, or
with appearance of urticaria after administration of acetylsalicylic
acid {ASA) or non-stercidal anti-inflammatory drugs (NSAIDs}
were excluded from the study.

All patients underwent a standardized evaluation at the two
clinics including a standardized questionnaire. In particular, pa-
tients were questioned concerning any food or drinks which they
associated with attacks of urticaria, including ready-made products
and preserved foods. Urticaria was defined as mild, moderate or
severe, based on the symptoms reported in table 1 [33, 34].

A daily diary card was given to record the symptoms for 1 week,
Patlv‘nts /tsse><ed disease activity using a scoring system for RCIU
symptoms and signs that were evaluated vsing 4-point scales (0-3)
for praritus, number of hives, size of largest hive and presence of
angioedermna (tabie 1} {32, 331

One week later, the patients started a food-additive-free diet
(FAFD) [3, 13, 18-22]. Table 2 presents the foods excluded from
the 4-week diet [19, 20, 35]. After FAFD (4 weeks later), the daily
diary cards were checked again to assess whether any patients had
experienced reduced urticaria symptoms during the FAFD.
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Food-4dditive Chaltenges

We performed two DBPC chalienges. We use the abbreviations
DBPCixee for the fist challenge and DBPC, 5. for the second.
Food additives and placebo were in gelatin capsules and had the
same appearatice for both the DBPCyixeg and the DBPC g, chal-
lenges. The patients. the physician and the ward assistants were afl
blinded fo the conients of the challenges. The food additive chal-
lenge was performed under the supervision of the physician. Bron-
chodilators, adrenaline and resuscitation eguipment wercavailable
at afl times for the treatment of any acute reaction, if any were 1o
occur. Challenges were admunistered during the morming houss.
The substances and the placebos were given in randomized sc-
quence, without sham challenge with placebo. Both sabjective
symptoms {pruritus) and objective signs {_numbu and size of hives,
angioedema) were carefuily recorded after each dose. The results
of the challenge were considered ‘positive’ when the patients devel-
oped either worse objective signs or a relapse of hives and angio-
edema with pruritusafter each capsule. The results were considered
‘negative’ when the patients had only subjective changes of prusi-
tus, In this study, the scale reported in table | for the evaluation of
subjective and objective svmptoms of the challenges was also used.
The objective symptoms were evaluated by the physician.

DBPC,,;veq Chaflenge
After FAFD, all patients — whether they had improved or no

- pe"fcu.aed the DBP{C ;o challenge. Each capsule contamned the
second dose of all the additives mosequmd\ used singly for the
DBPC g challenge, or placebo (talc: 1able 3). The pharmacisi pre-
pared a specific set with two capsules, one with the nux of six focd
additives and the other with talc. The tune of the administration
between the first (mix of food additives or talc} and the second cap-
sule fmix of food additives or tale) was an interval of 2 h
< svinptoms had developed aft
. if symptoms or onset of new hives or ar 5 0
fter the first ca,,>Ue, the &econd f‘apsa lev

, i no ob-

XR

sr,rc/v:hc ws‘ma; e,

DBPCpne. Challenge

The DBPCqq challenges were performed in all patients with
positive DBPC e challenge. As controls, we performed the
DBPC g1 test also in 105 patients with negative DBPCiycq test

patients with a food-related chinical history and improvement
5 mpmms during FAFD, in 21 panenu with a food-related clin-

history but without improvement of symptoms during FAFD,
in 21 patients without food-related clinical history but with m-
provement of symptoms during FAFD, and finally in 42 patients
without food-related clinical history and without improvement of
the symptoms during FAFD.

For each of the six chemicals, the pharmacist prepared a spe-
cific set with three doses of food additives and three placebo cap-
sules {table 3}, in randomized sequence {three capsules of food ad-
ditives or three capsules of placebo. i.e. food additive or placebo or
vice versa). One sequence of Tood additive at a time was used for
the challenge and tesied for at least a 1-week interval with another
food additive sequence. For every sequence, the subsequent capsuie
was given after a 2-hour interval, if no objective symptoms had
developed during the previous administration. The same meih-
od of evaluation reported above (DBPChpiea) was used for the
DBPCing. challenge.

Since the patients were al
their usual antthistamine the
of the study.

1 affected by RCIU, they could ingest
erapy as needed for the whole period

fussli, dned apric
margarine, honey and

instant broth (caﬂtz‘in:’*g glutamate). tinned S’; g,hetti
in fomato sau g preservatives), p 32
ad and fish salac ning benzoic acidh
cheese and ham {coniaining pre 5.
ohives, seasonming: paprika, thyme, oregano, pepper,
nutmeg, oil, vinegar, garlic, onion, fruit jelly {contain-
ing coloring agenis), apple, bluebermies/strawberries
{fresh or frozen; containing benzoic acid}

¢ {contamiz

Sorvati ‘2.5}

Coffee, tea, chocolate bar, fizzy drinks {containing ben-
zoic acid and coloring agents)

Table 3. Doses used for DBPC challenges

Substances under investigation

first second - third © lowest - higher
Tartrazine (E102) 10 i0 20 10 40
Ervithrosin (E127} 50 50 106 50 200
Monosodium benzoate (E211} 50 50 160 50 200
p-Hydroxybenzoate (E218) 50 S0 100 50 200
Sodivm metabisuifite (E223) § 5 i0 5 2
Monosodium glutamate {E620) iGO 100 200 160 400

A mixture of the second dese of all additives was used in a single capsule for the

DBPC ;500 challenge.

i

Food-Additive-Induced Urticaria
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838 patients screened -

- Anamnesis

s : i
: 402 patients with SPT 0 faod 436 patients with
} RCIY related . —3+  allergens RCIU unrelated
et to food” 100% negative to food
s e : s
Sw . 7 i
FAFD = X T \\
> o \, -
X / By e // \.\‘ «
¥ 3 : L St
-} 140 patierits 262 Batients - 124 patiefite 312 patients
o improved did - not improve |-  improved ‘did.not improve
1 e V.j\\\ /\‘.
DBPCrisee -/ \ /
challenges //
.
* b
P
positive ive

¥

Fig. 1. The study population. Asterisk de- 15 P
notes patients with negative DBPC s positive oositive

t peric

Statistical Analvsis
For each patient, the mean of the daily score of symptoms of
urticaria dusing the pre-DBPC period was calculated from the
mean {95% confidence interval, CI) of the means of individual to-
tal symptom scores. Analysis of covariance was used to account for
any effect, including diet response, to the antihistamines used as
rescue medication during the entire period of the investigation.
Adjusted values were subsequently averaged per patient over the
entire observation penod. The averages per patient were cxamived
using a ‘mixed effects’ ANOVA model with the response to diet (as
xed effect) as main factors, and the centers as random effect; F
values were calculated using the mean squares of the interaction
‘centers X periods’ as error term. Differences between means were
evaluated by Bonferroni’s multiple range test (set at 35% CI). The
otber data were expressed as means * SD. We used the ¥° test to
compare the different percentages. Comparisons are only denoted
if they are significant (p < (.05, two tailed). The exact one-side hi-
nomial CI was determined. All analyses were performed using the
SYSTAT 10 software package (SP5S).

38:235-242
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Results

Patient Characteristics

Six hundred and fifty-six {78.3%) patients had only
urticaria and 182 {21.7%}) patients had urticaria and an-
gioedema; no patient had only angioedema. One hundred
and thirty-nine patients (16.6%) were dissatisfied with the
use of antibistamme treatment only. The results of the
study are summarized in figure 1.

Clinical Histories

Four hundred and two patients (48%) reported an in-
dicative history, which suggested food and/or drinks as
factors inducing their urticaria. Fifty percent of these pa-
tients aiso indicated ready-made products and preserved
food as possible factors. Fruit- and vegetable-based prod-
ucts were mentioned, especially fruit juices, cordials and
tonic water. The skin prick test to food allergens was per-

Di Lorenzo et aj.



formed in these patients {n = 402} and was neg
cases. It is importani to underline that the
noted food or drinks, not food additives.

Using the clinical history only, as gold standard, we
found that, with 95% confidence limiis, HFA in patients
with RCIU occurs somewhere between 39 and 46% of the
U population.

FAFD Period

Two hundred and sixty-four out of the 838 patienis
had improvements in their symptoms while on FAFD
(31%), whereas 574 patients did not improve. Using the

AFD only, as gold standard, we found that, with 95%

confidence limits, HFA in patienis with CU occurred
somewhere between 28 and 34% of the CU population.

In particular, 140 (53.0%; out of the 264 patients who
improved during the diet period reported a clinical his-
tory suggesting food and drinks as causes of their urti-
caria, whereas 124 (47.G%) did not report this. Gf the 574
pailents who did not show improvement with FAFD, 444
discontinued the diet after 15 davs because of low com-
pliance.

In the group of patients who reported a
(264 individuals), the mean of the toial n f%caria} symp-
toms score before FAFD (9.4, 95% (1 i
nificantiv hi Lhﬂa' than aiter the diet (2.7

o

¥eYer, 1o ?

ﬁlCur 18, In th
uals), we evaluated only 1

2,
1

significant change in the

uuicajiaﬂ sympto*n SCOre, in-
cluding deterioration of symptoms, was observed: the
mean value was 7.4 before FADF (95% CI 7.4-7.5) and
7.3 after the diet (93% CI 7.4-7.2), with a mean differ-

ence of —0.1 (95% CI -0.2 to 0.007, p = nonsignificant).

DBPC,.;...a Challenge

One hundred and sixteen patients {13.8%) had a posi-
tive challenge result. Using DBPC ;g Challenge only, as
gold standard, we found that, with 95% confidence limits,
HFA in patients with CU occurred somewhere between
11.5 and 16.3% of the CU population. However, no pa-
tients without a clinical history related to food and with-
out improvement in symptoms during the period of
FAFD presented a positive DBPC, ;. challenge.

DBPCjpg. Challenge

None of the 105 control patients had a positive
DBPCinge. There were 2,406 (98.7%) negative DBPCinge
challenges in patienis with positive DBPC ;j,.q challenge.

Food-Additive-Induced Urticaria

Only 31 DBPC ;4. challengen tests were

ty-f Guz out of the 1 16 patients (20.7%) who had a positive
DBPC, i.cq Challenge aiso had a positive DBPCpg. 16-
sult. In 18 patients, the DBPCy;, challenge was positive
to one of the six food additives tesied, in 5 patients to two
food additives and in 1 patient to three food additives.
Using only DBPC g, results, as gold standard, and con-
sidering that no patients with negative DBPC .4 chal-
lenge presented a positive DBPC g, challenge, with $5%
confidence limits, HFA in patients with CU occurred
somewhere between 1.8 and 4.2% of the CU population
studied. Instead, considering the entire procedure {chni-
cal history, clinical response to FAFD, and positive
DBPCixeg and DBPCg, . challenges), we were able to
demonstrate the etiologic role of food additives only in

e ¢

16 patients {85% CI 1-3%). To rule out that the results of

positive DBPC ixeq challenges and negative DBPC g

challenges could be false-positive results, we re@eaiéé

in some patients

DEPCmixeu chal
ey

{35/92), who gave their consent, a new
lenge, which confirmed the previous re-

hese resulis, we

ho had a positive DBPC

Ziscussion

The major result of this study is that confirmed HFA
reactions occurred in only a few patients with RCIU, us-
ing DBPCg,y. challenge [30]. Our results indicate that
HF A is somewhere between 1.0 and 3.0% in the chronic
urticaria population. Nevertheless, we have demonstrat-

ed that RCIU evoked by food additives, both with
DBPC ;g (beiween 5.0 and 10.0%) and with DBPC ;4
challenges {(between 0.3 and 1.0%), can also be present i
patients without a clinical history of urticaria related to
food. Both DBPC g and DBPC g, challenges were
positive in patients without a clinical history related to
food and without improvement during the period of the
FAFD. However, routine DBPC ;... challenge testing of
such patients could be justified as a form of sereening in
patients with RCIU presenting a clinical history related
to food and improvement of urticaria dunng the FAFD

€
H
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CEH

NA = Not applicable: + = positive reaction: - = negaiive react

E218 = p-hydroxybenzoate: E223 = sodhwm metabisulfite; E620 = monosodinn glo

# Control subjecis with negative DBPCq challenge.

period. The cost of the entire diagnostic procedure is only
€3 per patient.

In contrast to genuine IgE-mediated allergy, with typ-
ical symptoms closely related to the ingestion of sensitiz-
ing foods, HFA is more difficuli to diagnose. In vivo and
in vitro tests are unreliable, and diagnosis is consequent-
Iy based on oral provocation [27-29]. For these reasons,
there has been a gradual falling away of medical interest
in HFA as a cause of urticaria, counterbalancing increas-
g public awareness [36-38].

1t has been suggested that when the clinical history is
related to additives contained in food products, a period
of FAFD might be of diagnostic help. If the urticaria
symptoms disappear completely during the FAFD peri-
od, a challenge test with an individual additive is the last
step in this diagnostic approach {1-3, 32].

it Arch Allergy Immunol 2005;138:235-242

Cur study was based on the above principle, but con-
sidering the results of the clinical history, the FADF pe-
riod and the DBPCyg;. challenges, in our daily clinical
practice we introduced DBPC, ;. challenges in the man-
agement of RCIU.

Food-additiverelated symptoms detected on the basis
of case history data were not very informative {391 In
their clinical histories, the patients {n = 402) indicated
food or drinks, but not food additives; they also reported
symptoms without the intake of such food or drinks. On
the other hand, m patients {n = 436) who did not report
any evident relationship between specific foods or drinks
and their symptoms, urticaria symptoms seemed to occur
spontaneously or worsened after a meal. In both cases, an
urticaria related to food additives may be hypothesized.
As the presence of food additives is not atways apparent

i Lorenzo et al.



in food, the relationship beiween the ingestion of the ad-
ditive and the symptoms of urticaria is also obvious, ei-
ther for the physician or for the patient.

Therefore, whether the clinical history of RCITJ is re-
lated to food or drinks or not, the clinical pattern of urti-
caria related to HFA issimilar to any other ‘ordinary’ CU.
The main reason for this is that food additives may be
present n the daily diet and presumably act as chronic
potentiators of continuing urticaria [35]. This would ex-
plain the improvement in urticaria during FAFD both in
patients with {(n = 140} and without (n = 124) chinical his-
tories related to foad.

The discrepancies between the results of the FAFD,
DBPC ,; cand DBPC\M}L challenges might be related to
the combined or synergistic effects of food additives with
each other or with other food compounds. In the light of
this hypothesis, the formation of natural food additives,
€.g. aromatic compounds from tomatoes, for example,
has been described [40].

Ourstudyis based on a2 small number of food additives
compared to the vast number of additives used in food
processing {with an estimated range between 2,000 and
20,600). The foﬂ\m abd'n‘ =s were chosen on the basis of

o

1ents with positive DBP‘Vm Fieh
e twice positive in the sanme
DB?C\, »k w%gulﬁe On

g,uaﬂeagec resented complete f;xsgppca ance of u
ig, Our .resad is confirm that FAFD isnotevena thera;;eu—
tic choice in patients affected by RCIU[1-5, 32]. These
results are similar to those obtained from challenges to
ASA or NSAIDs in patients affected by RCIU, with or
without a history suggesting a causal role of anti-inflam-
matory drugs [ 1-51. In other words, the exclusion of ASA
and/or NSAIDs, in patients with RCIU and ASA and/or
NSAID hypersensitivity, does not obligatorily lead to re-
nission of urticaria {1-5]. Clinically, this comparison is
important also for the choice of therapy in these patients,
considering that, in our clinical experience, particular
subgroups of patients affected by RCIU with ASA or
HFA do not all respond to H-antihistamines [22]. In our
previous study, we successfully treated patients with
hypersensitivily to ASA and/or HFA with leukotriene
receptor antagonists {i.e. montelukast) [221. The use of
leukotriene receptor antagonists has been proposed in pa-

tients who respond poorly to antihistamines [41, 42]. On
the contrary, in patients with no known cause of their ur-
ticaria {"very chronic idiopathic urticaria’}, the use of leu-
kotriene receptor antagonists combined with H -antihis-
tamine failed to produce a substantial advantage for ur-
ticaria symptoms compared to antihistamine adminis-
tered in monotherapy [33, 43].

A recent study has shown that both ASA and food ad-
ditives determine a significant increase in urinary LTE,
levels after oral specific challenge only in patients with
hypersensitivity to ASA or HFA [44]. When urinary LTE,
levels were compared between patients with CU and hy-
persensitivity to ASA or HFA, patients with CU but tol-
erating both ASA and food additives, and healthy sub-
jects, no difference was found at baseline between the
three groups, whereas an increase in urinary LTE, levels

was found after aspirin and food additives only in the
former groups. With regard to urinary LTE, levels, no
differences have been found in patients with hypersensi-
tivity to ASA or patients with HFA after the specific chal-
lenge. These results might also explain the good response
to therapy with Ecukotnem recepior antagonists reported
11 most unselec

d p‘iﬁen&. with CU {44], and the failure
paueuis with very chronic 1@10;}&&12&

enges presented an improvement in-
FAFD period. However, the com-
ilts of FAFD and of challenge tests
dditives seems to be of considerable
'ai’s.e; ists, internists and dermatolo-
inic

history data and the results of
m p&ilenis with RCIU. The results

DB; C;,m,, cnali
may be helpfulin u&SﬁS oﬁ refractory CU/angioedema that
do not respond completely to H;-antihistamine therapy.
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