Letter to the Editor

Helminthic infection as a factor in new-onset
coffee allergy in a father and daughter

To the Editor:

We report a father and daughter who experienced a new onset
of food allergy to coffee occurring after helminth infection
(Clonorchis sinensis) contracted in China. M.G. is a 55-year-old
white Italian man without previous allergy, and V.G. is a 22-
year-old woman with allergic rhinitis to grass pollens treated
with antihistamines as needed. In May 2005 the father and daugh-
ter journeyed to rural areas of China for several weeks. When
returning, they were laid over in the Beijing airport for 9 hours.
During this period in the airport, they drank a large quantity of
green coffee without any other food. A few days later, in Italy,
they developed abdominal pain, diarrhea, and urticaria that wors-
ened daily. The feces were initially pultaceous then liquid, accom-
panied by abdominal colic primarily in the morning. Fecal
analyses (parasitologic, cultures, and chemical) and serum tests
(Salmonella-Shigellae) were negative, as was abdominal sonog-
raphy. The only abnormal laboratory values were blood eosino-
phil counts, 1200/mm?> (father) and 1050/mm’ (daughter), and
serum eosinophil cationic protein (ECP), 44 ng/mL (father) and
84 ng/mL (daughter). Both were treated with oral antihistamine
(cetirizine 10 mg/daily) with remission of itching, but without
effect on diarrhea. In subsequent months their body weight dimin-
ished (10 and 8.5 kg, respectively, for the father and daughter).

Intestinal endoscopy was performed on the daughter, and the
histology of the biopsy revealed the presence of Clonorchis sinen-
sis. On the basis of this finding, both father and daughter were
treated with mebendazole (300 mg twice a day X 10 days). Sub-
sequent fecal analyses specifically performed to detect Clo-
norchis sinensis (Kato-Katz method and formalin-ether
sedimentation technique) were negative in samples taken for 3
consecutive days; however, clinical symptoms of diarrhea and ur-
ticaria continued. Liver and bile duct ultrasounds performed
monthly were negative. Two months after mebendazole therapy,
blood eosinophils (1 150/mm> [father] and 1100/mm?> [daughter])
and serum ECP (52 ng/mL [father] and 73 ng/mL [daughter]) re-
mained elevated, reducing the chance that these abnormalities
were caused by ongoing parasite infection.

Importantly, they reported that diarrhea and urticaria were
more evident after meals, in particular after breakfast when they
usually drank only coffee. Thus, they eliminated coffee, and
the urticaria and diarrhea completely resolved. Three successive
coffee challenges consistently induced immediate symptoms.
Skin prick testing for coffee was positive, and elevated coffee-
specific serum IgE was documented (4.8 and 5.9 kU/L, respec-
tively; CAP-FEIA; Phadia, Uppsala, Sweden). Total IgE were
599 (father) and 600 (daughter). Sensitization to coffee was fur-
ther studied by in vitro methods. Lymphocyte proliferation and
cytokine production by peripheral blood lymphocytes were eval-
uated in allergen-stimulated and unstimulated 5-day cultures
(freeze-dried coffee allergen 5 g, to be diluted in PBS; Lofarma,
Milan, Italy). Results of lymphocyte proliferation and cytokine
production are summarized in Table I. After a diet that eliminated
coffee, the symptoms disappeared, but skin prick tests were still
positive. After 3 months of this elimination diet, blood eosinophil
counts were normal (300/mm> and 600/mm?, respectively) as

ECP levels, presumably reflecting the lack of coffee as a trigger

of eosinophilia.

We hypothesize that the helminth infection facilitated the new
onset of food allergy to coffee. One mechanism may be that the
infection caused increased intestinal permeability of allergenic
molecules through the enteric wall, altering antigen presentation/
processing with consequent sensitization. In fact, these cases are
similar to a previous case concerning a woman with pollen allergy
who developed food allergy after cobalt (°°Co) therapy that in-
duced damage of the enteric mucosa.' The precise mechanisms
remain unknown, but Katz’s theory2 would indicate that Clo-
norchis sinensis may produce a transient disturbance of immune
tolerance, resulting in an “allergic breakthrough.” Considerable
swelling of the small intestine occurs a few days after helminth
infection. The intestines, as shown in mice, have an increase in
mucosal permeability (studied with mannitol) because of an a-
bundance of mast cells in the small intestine after infection. En-
terocytes from human beings, rat, and mouse constitutively
express MHC class II molecules, with enhanced expression in
states of inflammation. These cells are mostly restricted to the ba-
solateral membrane, where the enterocytes contact the intraepi-
thelial and lamina propria lymphocytes. Endocytosis in the
polarized epithelial cells from the apical surface differs from up-
take from the basolateral face. The processing of luminal antigens
normally exposed only at the apical surface might orchestrate a
different immunologic outcome when these antigens gain access
to the basolateral surface of the enterocytes via leaky tight junc-
tions. An antigen that normally elicits no significant responses,
or a tolerogenic response when processed apically, may become
immunogenic after processing from the basolateral membrane.
Furthermore, during inflammation, the enterocytes express the
costimulatory molecules CD80 (B7-1) or CD86 (B7-2).4 Thus,
under pathologic conditions, the enterocytes function as profes-
sional antigen-presenting cells and stimulate mucosal CD4"
T-cell responses.

This altered response may lead to an allergy to food proteins in
patients with helminth infection characterized by an evident IgE
response and a low regulatory T-cell activity; however, other
patients with high regulatory cell activity during helminth infec-
tions are protected from allergy.’ Indeed, conflicting findings
have been reported in the literature with regard to enhanced
allergy compared with reduced allergy associated with helminth
infection, with populations living in areas of low prevalence of
helminth parasites having a greater risk of allergic responses to
environmental allergens, and populations living in areas of high
prevalence having a reduced risk of allergy.6

Despite the general consensus that helminth infections may
protect individuals from allergic disease, not all experimental
models support this notion. A study in China in an area with low
helminth prevalence demonstrated a positive association between
Ascaris infection and allergen skin test reactivity,” and studies in
rural and urban areas of Ethiopia with high helminth prevalence
have also shown positive associations between helminth infection
and skin test responses.8 Furthermore, it has been demonstrated
that helminth infection may influence the allergic response to
dietary allergens in mice.’

The timing of antigen (allergen) exposure during helminth
infection may be pertinent to immunologic outcomes. During

1



2 LETTER TO THE EDITOR

TABLE I. ECP and eosinophils showing a marked reduction
after diet*

Father Daughter
Before diet  After diet Before diet  After diet
ECP (ng/mL) 44 12 84 28
Eosinophils (n/mL) 1200 300 1050 600
Without With Without With
allergen allergen allergen allergen
IL-4 (ng/mL) 48.7 1114 423 100.9
IFN-vy (ng/mL) 347.2 336.4 299.4 312.1
IL-10 (ng/mL) 8.9 6.5 10.2 7.8
Stimulation index 155.4% 145.5%

of proliferation

*ILs in supernatants of PBMCs cultured with and without allergen: 1L-4 strongly
increased after allergen challenge. There was no increased production of IL-10
induced by allergen challenge. Allergens induced a marked proliferation as shown
by stimulation index in both cases.

acute infection, antigen-specific T-cell responses are initially
stimulated, and cells proliferate in response to parasite antigens,
with the immune profile characterized by high IgE response and
a low level of T-regulatory activity. With increasing exposure of
the immune system to parasite antigens that are released from
metabolically active worms, the immune system becomes in-
creasingly hyporesponsive both to specific parasite antigens and
subsequently, when high worm burdens occur, to bystander
antigens, a stage characterized by a high level of T-regulatory
cells.'® It has been reported that in animals and humans, acute hel-
minth infection may increase manifestations of allergy, whereas
chronic infection with parasites decreases atopy.'’

In summary, we postulate that the new onset of coffee allergy
was a consequence of acute helminth infection that favored food
allergy by damaging the enteric mucosa, allowing the absorption
of allergens, and by enhancing Ty2 responses as demonstrated by
Ty2 polarization (high IL-4 and eosinophilic cationic protein) and
a defect of T regulation (low IL-10). Green coffee is known to
have a high concentration of Cos (a major coffee plant allergen),
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and another determining factor for the coffee sensitization could
be the large dose of this type of coffee consumed during the time
of helminth infection during their last day in the Beijing airport.
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