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Kiwi pulp hypersensitivity
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Background: Kiwi, or China gooseberry (Actinidia chinensis), is an everyday foodstuff in Europe since the 80's. The
first documented case of IgE-mediated hypersensitivity to this fruit was reported in 1981. Most series published since
that time include only a very small number of patients. Methods: We have studied eight patients who developed symp-
toms suggestive of IgE-mediated reaction after the ingestion of kiwi; one of these patients also developed symptoms
while handling the fruit. All eight patients tolerated other foodstuffs, with the exception of one, who reported having
fainted while drinking pineapple juice. Skin tests were performed including the prick-by-prick and a modification of
the occluded prick test of Dreborg and Foucard with the pulp of various fruits (kiwi, pineapple, papaya and avocado),
and prick tests with a kiwi peel extract. The presence of specific IgE was also investigated in all cases by in vitro pro-
cedures with these same allergens. Results: The skin tests with kiwi pulp were positive in all patients, regardless of the
actual technique used. Two patients developed clinical symptoms during the prick-by-prick tests with the pulp of this
fruit. The one patient who had reported symptoms while manipulating the fruit also evidenced IgE-mediated hyper-
sensitivity to the fruit's rind. Some patients also evidenced positive tests to other fruits, in most cases without clinical
relevance. Conclusions: In the present study, skin testing was a more sensitive method than the in vitro tests in the
detection of kiwi pulp hypersensitivity. Because of its greater safety, the modified Dreborg and Foucard technique may
represent a diagnostic alternative for the assessment of fruit hypersensitivity in patients reporting severe symptoms. The
kiwi pulp appears to contain at least three different allergens, some of which might be shared by the other fruits tested.
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Hipersensibilidad a la pulpa de kiwi

Fundamento: El kiwi o grosella de China (Actinidia chinensis) es un alimento cotidiano en Europa desde los afos
ochenta. Desde que, en 1981, se describid el primer caso documentado de hipersensibilidad mediada por IgE frente a
esta fruta, casi todas las series publicadas hasta la fecha estan formadas por muy pocos pacientes. Métodos: Se estu-
diaron ocho pacientes que habian presentado tras la ingestion de kiwi sintomas sugestivos de ser mediados por IgE; uno
de ellos también tenfa clinica con la manipulacion de la fruta. Todos toleraban otros alimentos, excepto uno, que refe-
ria haber perdido la consciencia al tomar un zumo de piha. Se realizaron pruebas cutdneas mediante prick-by-prick y
una modificacion del prick ocluido de Dreborg y Foucard con pulpa de frutas (kiwi, piha tropical, papaya y aguacate),
y prick test con extracto de piel de kiwi. En todos los pacientes se investigd la presencia de IgE especifica mediante
pruebas in vitro para estos mismos antigenos. Resultados: Las pruebas cutdneas con pulpa de kiwi fueron positivas en
todos los casos, con independencia de la técnica utilizada. Dos pacientes presentaron sintomas durante la realizacion
del prick-by-prick con pulpa de esta fruta. Mediante técnicas in vitro solo se obtuvo un 37% de positividades frente a
la pulpa de kiwi. En el paciente que referfa sintomas con la manipulacion, se demostrd también una sensibilizacion
mediada por IgE frente a la piel de kiwi. Algunos pacientes presentaron también sensibilizacion a las otras frutas estu-
diadas, sin relevancia clinica en la mayorfa de los casos. Conclusiones: Las pruebas cutaneas han sido, en el presente
estudio, un método mas sensible que las pruebas in vitro para detectar sensibilizacion a la pulpa de kiwi. Dada su mayor
inocuidad, la técnica modificada de Dreborg y Foucard podria ser una alternativa diagndstica para estudiar la sensibi-
lizacidn a frutas en pacientes con una clinica grave. En la pulpa de kiwi parece que podrian existir al menos tres aler-
genos diferentes, algunos de ellos compartidos por las otras frutas estudiadas.
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The kiwi fruit or China gooseberry (Actinidia
chinensis) has its origin in the Yang-Tze valley.
The shrub producing it adapts well to temperate
climates, and for this reason its cultivation
beyond China was first developed in New Zea-
land, at the beginning of the present century, and
from this country it was then introduced into
Europe. At present it is an everyday foodstuff in
the European diet, and it is consumed either
fresh or in the form of juices, ice creams, or as a
component of pastry and dessert products.

The rapid penetration this fruit has had in the
Spanish market since the early '80s has been due
to various reasons: firstly, it became much chea-
per after cultivation and production started in the
Northwest of the Iberian peninsula; secondly, its
high fibre contents led to its being recommended
by many dieticians; finally, its consumption
vastly increased due to the false belief that its
vitamin contents were much higher than those of
our traditional fruits.

In 1981, Fine' described the first case of IgE-
mediated kiwi fruit hypersensitivity. Since that
first report, further evidence has been documen-
ted in the scientific literature, albeit almost
always and with very few exceptions?® in the
form of series comprising a limited number of
patients.

We have studied a group of patients reporting
symptoms suggestive of an IgE-mediated sensi-
tization after the ingestion of kiwi fruit.

The main aim of the present work was to
assess the risk/benefit ratio of two different tech-
niques for skin testing, that of the "prick-by-
prick" and a modification of the occluded prick
test described by Dreborg and Foucard®, for the
diagnosis of kiwi pulp hypersensitivity. A fur-
ther aim was to compare the diagnostic yield of
these skin tests to that of the in vitro tests.

We also assessed the possible relationship bet-
ween kiwi pulp hypersensitivity and sensitiza-
tion to other fruits (pineapple, papaya) which
also contain proteolytic enzymes*. Avocado was
also included in these tests because some au-
thors® have reported a correlation between kiwi
fruit hypersensitivity and allergy to that fruit.

Sensitization to kiwi rind was also studied in
all patients, as well as the possible role of atopy
in the development of kiwi pulp hypersensiti-
vity.
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PATIENTS AND METHODS

Patients. Eight patients residing in the area of
El Ferrol (Corunna province, Spain) were studied.
Their mean age was 24.2 years (range, 10 - 57
years), and they had all reported various allergic
symptoms immediately after eating kiwi (Table I).
One of them (Case 2) had previously evidenced
palpebral angioedema in two occasions, while
manipulating this fruit.

All the patients tolerated other foodstuffs with
one exception (Case 5), a 57-year-old female who
reported general malaise and fainting a few minu-
tes after drinking pineapple juice. She had recei-
ved medical assistance at an emergency ward and
had been treated with (unspecified) intravenous
medication.

Skin tests. Skin tests were performed in all
cases with the pulp of fresh fruits (kiwi, pineap-
ple, papaya and avocado), with a kiwi rind extract
prepared in our Laboratory and with a standard
pneumoallergen battery including dust mites, ani-
mal epithelia, moulds and various pollens, among
them birch pollen (ALK-Abell6 S.A., Madrid,
Spain).

The extracts of pneumoallergens and kiwi rind
were tested using the conventional prick test tech-
nique.

The tests with fresh fruit pulp were performed
using two different techniques: the prick-by-prick
one and a modification of the occluded prick des-
cribed by Dreborg and Foucard®. This technique
comprises puncturing the skin of the internal
aspect of the forearm with a Morrow-Brown lan-
cet and then placing a piece of the fruit to be tes-
ted upon this puncture, keeping it in place for the
whole duration of the test. Our modification of the
technique described by those authors® consisted in
that the piece of fruit was not kept occluded and
fixed to the skin during the test.

The tests were read after 15 minutes in all
cases, regardless of the actual technique used. A
wheal of 3 mm or more in diameter was conside-
red positive. Normal saline was used as the nega-
tive control, and a histamine solution (10 mg/ml)
as the positive one.

Preparation of the kiwi rind extract. Through
soft brushing of the outer surface of the fruit, 1.5
g of kiwi rind dust were obtained. This dust was
then dissolved in 35 ml phosphate-buffered saline
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Table I. Symptoms in relation with kiwi, and pneumoallergen sensitizations

Case Gender Age (years) Airborne allergen sensitizations Clinical features in relation with kiwi

1 F 16 Negative Palatine pruritus, palpebral angioedema

2 F 13 House dust mites Pharyngeal and ocular pruritus, palpebral angioedema

3 F 10 House dust mites Pharyngeal pruritus, sneezing, palpebral angioedema

4 M 42 Grass pollens Palatine pruritus, nasal obstruction

5 F 57 Negative Nausea, vomiting, fainting

6 M 11 House dust mites Palatine pruritus, perioral whealing

7 F 28 Negative Palatine and lingual pruritus, labial angioedema, vomiting
8 M 17 House dust mites Generalised urticaria, palatine pruritus, labial angioedema,

cough, dyspnoea, nausea

(PBS) and shaken for 24 h at room temperature.
The resulting solution was then centrifuged for 10
min at 1000 g. The supernatant was filtered
through a 45 mm Millipore filter and divided into
aliquots, which were stored in a refrigerator until
used.

It was not possible to quantify the final protein
concentration in the extract, as our laboratory
lacks the required materials.

Quantitation of specific IgE. The possible pre-
sence of specific IgE-class antibodies was investi-
gated in the sera of all patients against fresh fruit
pulp (kiwi, pineapple, papaya and avocado) and
against kiwi rind.

The assessment of specific antibodies to kiwi,
pineapple and avocado pulp was performed with
an enzymoimmunoassay technique (ELISA,
Sanofi-Pasteur), and that against papaya pulp with
a Pharmacia Immunocap System (CAP); the
manufacturers' instructions were followed in all
cases.

For the detection of specific IgE antibodies to
kiwi rind, the extract we had prepared was incu-
bated for 24 hours at a temperature of 5°C in the
wells of an ELISA plate (Sanofi-Pasteur); after
repeated washings with PBS, the wells were bloc-
ked with bovine serum albumin (BSA), and then
the Sanofi-Pasteur procedure for the ELISA tech-
nique was followed.

The results of the in vitro studies were expres-
sed in classes, and Class 2 or higher results were
considered positive.

The ELISA plates (Sanofi-Pasteur) were read at
an absorbance level of 405 nm, and the various
Classes corresponded to the following absorbance
readings: Class 1, 0.068 - 0.135; Class 2, 0.135 -
0.330; Class 3, 0.330 - 0.910; Class 4, >0.910.

RESULTS

The results of the skin tests performed with
fresh kiwi pulp and kiwi rind extract are summa-
rised in Table II.

The skin tests performed with fresh kiwi pulp
using the modification of the Dreborg and Fou-
card technique were positive in all patients.

Prick-by-prick skin tests with fresh kiwi pulp
were not performed in Cases 5 and 8, because of
the severity of the symptoms reported upon inges-
tion of the fruit. The skin tests with this technique
were positive in the remaining six patients; two of
them (Cases 3 and 7) developed symptoms during
the tests, requiring oral antihistamines. Patient
No. 3 (a female) experienced nasal obstruction,
lacrimation and sneezing bouts, and patient No. 7
(also a female) reported generalised skin pruritus
without visible skin lesions. No symptoms deve-
loped in these two patients when the other skin
tests were performed.

The skin tests with kiwi rind extract were posi-
tive in the one patient (a female, Case 2) who had
reported symptoms while manipulating the fruit,
and negative in all other cases in which they were
performed. This test was not carried out in Case 5,
as she did not give her consent.

Table III shows the results of the skin tests with
fresh pineapple, papaya and avocado pulp perfor-
med by the prick-by-prick technique. In Case 5
these tests were performed only with the modified
Dreborg and Foucard technique because of the
severity of the symptoms she had developed after
drinking pineapple juice. In all other cases the
tests were performed with the two techniques, and
no differences were observed in the results achie-
ved with either technique.
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The results of the assessments of specific IgE
antibodies to the various allergens studied are
shown in Tables II and III.

DISCUSSION

The pulp of the kiwi fruit is able to elicit IgE-
mediated sensitization, and this sensitization may
have many different clinical manifestations: the
oral allergy syndrome, vomiting, rhinoconjuncti-
vitis, urticaria-angioedema or even anaphylaxis.
There has even been one report of acute pancrea-
titis caused by hypersensitivity to the pulp of this
fruit®.

The oral allergy syndrome, defined by the
development of labial, lingual and oral mucosal
pruritus with the possible association of labial
oedema and perioral whealing, immediately after
the ingestion of a foodstuff’ which is almost
always of vegetable origin® is, in our series, the
clinical manifestation most often presented by the
patients sensitised to kiwi pulp.

In the one patient who had reported symptoms
during the manipulation of the fruit we also detec-
ted, through both the skin and the in vitro tests, an
IgE-mediated sensitization to the kiwi rind. The
negativity of the skin tests and the absence of spe-
cific IgE directed against the rind of the fruit in
the remaining seven patients studied suggests the
presence of different allergens in the rind and the
pulp of the kiwi fruit, a situation that has already
been documented and demonstrated in the case of
peaches’.

Table II. Results of the skin and in vitro tests with kiwi fruit
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There has been only one further case reported
in which hypersensitivity to kiwi rind had been
demonstrated by skin testing'. The patient was a
female who developed an episode of anaphylaxis
while peeling kiwi fruits for the preparation of a
fruit salad. In both these cases, the one reported
here and the one described by Fine', the patients
had previously tolerated the ingestion of kiwi
fruit. Although further, more comprehensive stu-
dies would be necessary, the hypothesis may be
advanced that sensitization to the kiwi fruit rind
may, through a cross-reactivity mechanism, indu-
ce a later sensitization to the pulp of the fruit.

The one patient in our series who had develo-
ped an anaphylaxis episode after the ingestion of
pineapple juice also evidenced IgE-mediated sen-
sitization to that fruit; this would lend support to
the hypothesis of cross-reactivity between kiwi
pulp and pineapple pulp', possibly because of the
presence of proteolytic enzymes with a thiol
group in their structures* in the composition of
both these fruits. IgE-class antibodies to pineap-
ple, papaya and avocado were also detected in
some of the other patients in our study, in all cases
without clinical relevance. These observations,
which have also been reflected in other stu-
dies*> "2, would appear to indicate that minimal
or partial cross-reactivity may exist between the
pulps of these fruits®.

Atopy may represent a predisposing factor for
the development of kiwi pulp sensitization, as five
of the eight patients studied in this series (62.5%)
were atopics. Although there have been specula-
tions regarding the possible association of polle-

Fruit pulp Fruit rind (extract)
Case Modified Dreborg and Prick-by-prick Specific IgE Prick test Specific IgE
Foucard prick (mm) (mm) (ELISA class) (mm) (ELISA class)
1 7x6 14x 8 1 Negative 0
2 6x6 12x 8 2 6x4 2
3 4x4 12 x 10° 1 Negative 0
4 4x3 8x5 3 Negative 0
5 6x4 NP 0 NP 0
6 7x5 9x9 0 Negative 0
7 3x3 10x 5° 0 Negative 0
8 9x5 NP 2 Negative 0

* Developed systemic symptoms. NP: not performed.
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Pineapple Papaya Avocado
Case Skin Specific IgE Skin Specific IgE Skin Specific IgE
tests (ELISA class) test (CAP class) tests (ELISA class)
1 Negative 1 Negative 0 Negative 0
2 Negative 1 Negative 0 Negative 0
3 Negative 0 Negative 0 Negative 0
4 Negative 2 7x6 2 8x8 2
5 8x 8 2 NP 0 3x3 1
6 Negative 0 Negative 0 Negative 0
7 2x2 0 Negative 0 Negative 0
8 Negative 0 3x3 0 Negative 0
* Modified Dreborg and Foucard prick test. NP: not performed.

nosis (particularly birch pollen)>” and kiwi fruit
allergy', we, as other authors''®, have not detec-
ted this association. Only one of our patients evi-
denced sensitization to grass pollens, and the skin
tests with birch pollen were negative in all eight
cases.

RAST inhibition tests have demonstrated the
presence of shared allergens between birch pollen
and kiwi pulp?; nevertheless, we believe that the
association between pneumoallergen sensitization
and kiwi pulp hypersensitivity is in most cases a
casual one. One-half of our patients had dust mite
allergy; this particular sensitization is responsible
for most cases of airborne allergen hypersensiti-
vity in the region of Galicia in Spain.

An analysis of other studies of kiwi pulp hyper-
sensitivity carried out in Spain shows that this
particular hypersensitivity is, when at all, associa-
ted to sensitization to the airborne allergens usual
in the particular area concerned. Thus, in studies
performed in coastal regions, the patients are fre-
quently sensitized to dust mites'"”, while in those
carried out in the interior of Spain sensitizations
to various pollens are most often encountered'.
This might perhaps be explained by the fact that a
suspected food allergy, when the symptoms are
not severe, is often not a reason for seeking medi-
cal consultation.

The skin tests, regardless of the actual techni-
que used, were in our series a valid diagnostic tool
in the detection of kiwi pulp hypersensitivity.
However, while the modified Dreborg and Fou-
card technique was in all cases safe and inno-
cuous, two patients developed symptoms during
the prick-by-prick tests. It is possible that the

amount of allergen penetrating into the skin may
be greater with the latter technique; this might
explain these observations, as the skin tests with
kiwi pulp were carried out on all patients on the
same day and with samples from one and the
same piece of fruit.

The extensive clinical experience available
shows that the prick-by-prick method is sensitive
and generally entails low risk in the diagnosis of
food allergies, although exceptionally severe sys-
temic reactions may develop in the course of such
tests'®. Such adverse reactions might be explained
by the fact that the fresh foodstuff is not a stan-
dardised material®, so that it is not known preci-
sely what is being tested, and by the fact that the
ripeness or otherwise of the fruit may be a further
conditionant of its allergenicity®.

The modified Dreborg and Foucard technique,
because of its good sensitivity and specificity
(which are similar to those of the prick-by-prick
test) and its greater safety as compared to that of
the prick-by-prick, may represent a useful alterna-
tive in the diagnosis of fruit allergy, particularly in
those cases when the patient has evidenced seve-
re symptoms.

The diagnostic yield of the in vitro tests was
low in the diagnostic work-up for kiwi pulp
hypersensitivity.

Only in three of our cases (37.5%) were IgE-
class antibodies to this allergen detected in the
sera of the patients. These rather poor results may
be due to the fact that, in the population studied,
most patients developed only mild symptoms after
the ingestion of kiwi fruit. Gall et al.> only found
specific serum IgE to kiwi in patients who had
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had severe and generalised symptoms, but not in
those with the oral allergy syndrome.

The in vitro tests, because of their low sensiti-
vity as compared to the skin tests, do not seem to
be an appropriate diagnostic tool in the routine
detection of kiwi pulp hypersensitivity.

Kiwi pulp appears to contain at least three dif-
ferent allergens. One of them seems to be present
exclusively in this portion of the fruit, and may
represent the major allergen; a further one, per-
haps actinidine, might be responsible for the cross
reactions appearing between kiwi and other fruits
containing proteolytic enzymes, and the third one
might be shared by the pulp and the rind of the
fruit.

REFERENCES

1. Fine AJ. Hypersensivity reaction to kiwi fruit (Chi-
nese gooseberry, Actinidia chinensis). J Allergy
Clin Immunol 1981; 68: 235-237.

2. Gall H, Kalveram K, Forck G, Sterry W. Kiwi
fruit allergy: a new birch pollen-associated food
allergy. J Allergy Clin Immunol 1994; 94: 70-
76.

3. Dreborg S, Foucard T. Allergy to appel, carrot and
potato in children with birch pollen allergy. Allergy
1983; 38: 167-172.

4. Carne A, Moore CH. The aminoacid sequence of
the tryptic peptides from actinidin, a proteolytic
enzyme from the fruit of Actinidia chinensis. Bio-
chem J 1978; 173: 73-83.

5. Blanco Guerra C, Carrillo Diaz T, Castillo Sainz R,
Rodriguez de Castro F, Barrera Ramirez E, Cuevas
Agustin M. Alergia al aguacate. Rev Esp Alergol
Inmunol Clin 1993; 8: 211-218.

6. Camino Rodriguez E, Bernaola Hortiguiela G, Men-
darte Barrenechea U. Pancreatitis aguda por hiper-
sensibilidad al kiwi. Rev Esp Alergol Inmunol Clin
1994; 9 (supl 1): 93.

7. Amlot PL, Kemeny DM, Zachary C, Parkes P, Les-
sof MH. Oral allergy syndrome (OAS): symptoms
of IgE-mediated hypersensivity to foods. Clin
Allergy 1987; 17: 33-42.

8. Ortolani C, Ispano M, Pastorello E, Bigi A, Ansa-
loni R. The oral allergy syndrome. Ann Allergy
1988; 61: 47-52.

9. Leonart R, Cister6 A, Carreira J, Batista A, Mos-
coso del Prado J. Food allergy: identification of the
major IgE-binding component of peach (Prunus
persica). Ann Allergy 1992; 69: 128-130.

Volume 14

10. Gall H, Kalveram KJ, Forck G, Tummers U. Kreu-
zallergie zwischen kiwi, Thiolproteinasen, Pollen
und Nahrungsmitteln. Allergologie 1990; 13: 447-
451.

11. Joral A, Garmendia J. Alergia alimentaria por kiwi.
Med Clin (Barc) 1992; 98:197-198.

12. Laffond E, Rodriguez M, de Buen C, Panizo C,
Cabrero M. Hipersensibilidad a kiwi. Rev Esp
Alergol Inmunol Clin 1990; 5 (supl 3): 100.

13. Eriksson NE. Clustering of foodstuffs in food
hypersensivity. An inquiry study in pollen allergic
patients. Allergol Immunopathol 1984; 12: 28-32.

14. Zapatero L, Ordoqui E, Rodriguez V, Anaut A,
Martinez MI. Sensibilizacion al kiwi (Actinidia chi-
nensis). Rev Esp Alergol Inmunol Clin 1994; 9
(supl 1): 92.

15. Sabbah A, Bourneau JC, Hernandez C, Dronet M,
Le Sallin J. Allergies croisées pomme-boleau-kiwi.
A propos de 2 orservations. Allergie Inmonol 1985;
17: 524-525.

16. Doré P, Breuil K, Meurice JC, Veron O, Undener
M, Pathe F. Allergie au kiwi: une allergie mécon-
nue. Allergie Inmonol 1990; 22: 20-21.

17. Dordal MT, Marqués LL, Baltasar M, Guspi R,
Latzer R, Cadahia A. Edema de glotis por ingesta
de kiwi: una reaccion probablemente mediada por
IgE. Rev Esp Alergol Inmunol Clin 1992; 7: 135-
136.

18. Huertas AJ, Iriarte P, Polo F, Ayuso R. Urticaria
during prick by prick skin test with legumes.
Allergy 1995; 50 (supl 26): 230.

19. Lockey RF, Benedict LM, Turkeltaub PC, Bukantz
SC. Fatalities from immunotherapy and skin tes-
ting. J Allergy Clin Immunol 1987; 79: 660-667.

20. Vieths S, Schoning B, Aulepp H, Tschirnich R.
Investigations of apple hypersensitivity in birch
pollen allergic patients; Skin prick test results and
immunoblots studies using low temperature
extracts of four apple strains. Allergologie 1995;
18: 89-97.

Angel Julio Huertas Amoros
Allergology Service

Hospital Naval del Mediterraneo
Carretera de Tentegorra s/n
30290 Cartagena (Murcia)

Spain



	SUMARIO: 


