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INTRODUCTION

Fixed drug eruption (FDE) is a cutaneous hypersensitivity re-
action that tends to recur at the same site upon re-exposure to 
the offending drug. FDE usually presents as single or multiple 
erythematous plaques that resolve, leaving post-inflammatory 
hyperpigmentation. More rarely, certain foods can induce sim-
ilar symptoms, and the term fixed food eruption (FFE) was first 
used in 1996 to describe a case in which strawberries caused a 
fixed lesion.1 Since then, cases of FFE have been reported for 10 
other foods; cheese crisps,2 lentils,3 lactose,4 quinine,5 peanuts,6 
cashew nuts,7 asparagus,8,9 Japanese sand lance,10 tonic water,11 
fish, and seafood.12 However, clinical presentations vary ac-
cording to the primary site and extent of lesions, and results 
from in vitro and in vivo studies are inconsistent. This report 
describes a patient with FFE induced by Actinidia arguta, fol-
lowed by a literature review on the underlying mechanisms of 
FFE.

CASE REPORT

A 43-year-old woman presented with well-demarcated erup-
tions on the wrist and perioral lesions that had recurred for 1.5 
years. She experienced 5 episodes a day after consuming boiled 
hardy kiwi leaves (Fig. 1A and C). She had a history of green 
kiwi oral allergy syndrome (Fig. 1B) with low sensitization to 

birch-alder mix in MAST (Class 1), but no history of latex aller-
gy. No medications had been taken before the lesion devel-
oped. After 4 weeks without specific treatment, the skin rash di-
minished, leaving hyperpigented, scaly lesions (Fig. 2A). Fur-
ther 4 weeks later when the skin lesions had resolved, open oral 
food provocation tests and skin tests were performed. Skin 
pricks with commercial extracts of food allergens were all nega-
tive, whereas prick-to-prick tests with cooked hardy kiwi leaves 
and fresh green kiwi fruits were positive. An autologous serum 
skin test for detection of histamine release from basophils or 
mast cells was negative. A patch test at the previous lesion site 
was suggested, but the patient declined for cosmetic reasons. 
An open oral food provocation test with 200 g of boiled hardy 
kiwi leaves was performed (Fig. 1C). Immediately after inges-
tion, the patient had mild oral itching and throat tightness. Af-
ter 12 hours, pruritic erythematous eruptions developed in the 
previously affected areas (Fig. 2B and C). Three days after the 
oral provocation test, a skin biopsy was taken from the active 
skin lesion. The results showed perivascular lymphocytic and 
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eosinophilic infiltration with elevated melanophage levels (Fig.  
3A). Immunohistological analysis of the effector T cell response 
induced by FFE was positive for CD8+ T-cells (Fig. 3B). The pa-
tient was diagnosed with Actinidia arguta-induced FFE, which 
was confirmed by an oral provocation test and skin biopsy. We 
recommended that the patient avoid exposure to this fruit and 
its leaves.

DISCUSSION

This is the first case report of FFE caused by hardy kiwi leaves 
(Actinidia arguta), and cross-reactivity with green kiwi (Actin-
idia deliciosa) was shown. According to a previous in vitro 
study, in which sera from cases with an allergy to green or gold 
(Actinidia chinensis) kiwi fruits were analyzed for Immunoglob-
ulin E (IgE) binding to hardy kiwi by sodium dodecyl sulphate 

Fig. 1. (A) Actinidia arguta (hardy kiwi) vegetable. (B) The larger Actinidia deliciosa (green kiwi fruit) in back compared to the Actinidia arguta in front (cited image 
from: https://en.wikipedia.org/wiki/Actinidia_arguta). (C) Boiled Actinidia arguta vegetable for oral provocation tests.

Fig. 2. (A) Recurrent localized erythemas with hyperpigmentation on the pa-
tient’s right wrist. (B, C) Twenty-four hours after Actinidia arguta oral provoca-
tion test (B, typical fixed eruption on the wrist; C, perioral eruption with contact 
dermatitis).

Fig. 3. (A) Superficial perivascular lymphocytic and slightly eosinophilic infiltra-
tion with increased dermal melanophages by hematoxylin-and-eosin staining 
(×200). (B) The immunohistochemical staining shows the intraepidermal CD8+ 
T cells resident in the skin lesion (×400).
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polyacrylamide gel electrophoresis (SDS-PAGE), immunoblot-
ting and enzyme-linked immunosorbent assay (ELISA), IgE 
cross-reactivity was detected for both raw and heat-processed 
hardy kiwi.13

The classification and pathophysiological mechanisms of FFE 
are yet to be fully clarified. Although it is uncertain whether the 
immune responses underlying FFE and FDE are identical, FDE 
is a delayed-type reaction mediated by an increase in intraepi-
dermal CD8+ T cells compared with normal levels.14 Among the 
14 case reports of FFE, 5 had a skin biopsy taken from the active 
skin lesion. Three of these cases displayed a T cell-dependent 
pathway with induction of IFNγ-producing CD8+ T cells in the 
dermis and epidermis.3,8,9 One case exhibited co-expression of 
neutrophils and eosinophils,6 and another case had neutrophil-
ic polymorphonuclear perivascular infiltration.12

 Taken together with the clinical features and test results, the 
patient showed oral allergy syndrome and fixed food eruption 
at the same time, but it is not currently known whether they are 
independent of each other or share the same mechanism. Our 
case appears to manifest as a combination of both type I and IV 
hypersensitivity reactions. In the present case, an IgE mecha-
nism was indicated by the following findings: (1) positive for 
prick-to-prick tests, (2) reproducible urticarial lesion with oral 
allergy syndrome, and (3) eosinophilic infiltration in the epi-
dermis or dermis was observed on skin biopsy. Furthermore, 
according to a recent report on FFE induced by peanut and ca-
shew, the patient showed serum-specific IgE to peanut on im-
munoblot analysis.6 In contrast, the clinical features of FFE in 
the present case were representative of a type IV cell-mediated 
hypersensitivity reaction, as suggested by the following: (1) im-
munohistochemical staining revealed the presence of intraepi-
dermal CD8+ T cells; (2) the mean length of time from food in-
take to the onset of symptoms was approximately 12 to 24 
hours; and (3) among the 14 previously reported FFE cases, 8 
underwent a patch test and 6 were positive (75%).

These findings support the notion that FFE may be attributed 
to a combination of type I and IV hypersensitivity reactions. Af-
ter exposure to kiwi fruit or birch pollen, the patient was sensi-
tized to antigen-presenting cells. Type 2 T helper cells generate 
specific IgE antibodies, resulting in oral allergy syndrome, aller-
gic rhinitis, and asthma. However, CD8+ T cells that reside in 
FFE lesions have a crucial role in the development of localized 
tissue immune responses and hyperpigmentation. In the rest-
ing state, intraepidermal CD8+ T cells remain quiescent for pro-
tective immunity. After food consumption, the induction of 
food-specific CD8+ T cells leads to apoptosis of keratinocytes 
and increased dermal melanophages, causing the typical skin 
lesion of FFE. Interestingly, 3 years earlier, our patient had un-
dergone a car accident and the region of traumatized skin was 
consistent with that of the FFE wrist lesion. This phenomenon 

may be directly related to the strong local immune memory 
elicited by the effector-memory function of intraepidermal 
CD8+ T cells.15 It is essential to collect more cases for future re-
search to confirm the role of mast cells and CD8+ T cells in FFE.

To the best of our knowledge, this is the first case report pub-
lished on FFE caused by Actinidia arguta leaves. Although FFE 
is a rare food allergy, clinicians should be aware that food may 
be responsible in cases with fixed eruptions in the absence of 
drug intake. Considering that Actinidia arguta has cross-reac-
tivity with other species of kiwi fruit, it is recommended that the 
patient avoid consumption of all species of kiwi fruit.
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