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Abstract 

Background Intestinal parasitic infections are common in humans, especially among young children. These condi-
tions are often asymptomatic and self-limiting, and diagnosis is mainly based on the search for ova and parasites in 
the stools since serology may be biased due to cross reactivity between parasites. Pinworm is common in children 
and is not usually associated with hypereosinophilia; adhesive-tape test is the gold standard testing for the micro-
scopic detection of Enterobious vermicularis (Ev) eggs.

Case presentation A 13-year-old boy was referred due to a self-resolving episode of vomiting and palpebral 
oedema after dinner, together with a history of chronic rhinitis, chronic cough, absolute IgA deficiency and Hashi-
moto’s thyroiditis and hypereosinophilia (higher value = 3140/µl). On evaluation we detected only palpable thyroid 
and hypertrophic nasal turbinates. Food allergy was excluded, but skin prick tests showed sensitization to house dust 
mites and cat epithelium and spirometry showed a marked obstructive pattern with positive bronchodilation test 
prompting the diagnosis of asthma for which maintenance inhaled treatment was started. Chest x-ray and abdo-
men ultrasound were negative. Further blood testing showed positive IgG anti-Echinococcus spp. and Strongyloides 
stercoralis and positive IgE for Ascaris, while Ev were detected both by the adhesive tape test and stool examination, 
so that we made a final diagnosis of pinworm infection. Three months after adequate treatment with pyrantel pamo-
ate the adhesive-tape test turned out negative and blood testing showed a normal eosinophil count. The child later 
developed also type 1 diabetes.

Conclusions We suggest the need to investigate for enterobiasis in children with hypereosinophilia and to consider 
autoimmunity as a potential confounding factor when interpreting serology for helminths.
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Background
Intestinal parasitic infections are common in humans, 
especially among young children, who have the habit of 
touching their mouths with their hands without wash-
ing them. These conditions are often asymptomatic and 
self-limiting, and diagnosis is mainly based on the search 
for ova and parasites in the stools; adhesive-tape test col-
lected in early morning prior to washing the perianal area 
is the gold standard testing for the microscopic detec-
tion of Enterobious vermicularis (Ev) eggs [1]. Serology is 
often inconclusive and may be biased due to cross reac-
tivity between parasites. It is commonly believed that 
Ev is not frequently associated with blood eosinophilia, 
especially in children. Here, we report the case of a pin-
worm infection in a 13-year-old boy with Hashimoto’s 
thyroiditis, absolute IgA deficiency, allergic asthma and 
severe hypereosinophilia, showing positive serology to 
several helminths. The child later developed also type 1 
diabetes.

Case presentation
A 13-year-old boy was referred in April 2021 to our 
Allergology section due to a self-resolving episode of 
vomiting and palpebral oedema after dinner. The same 
meal was taken in other subsequent occasions without 
him developing any symptoms, therefore we excluded 
food allergy. The boy had a history of chronic rhini-
tis, absolute IgA deficiency and Hashimoto’s thyroiditis 
since the age of 10 years and was on levothyroxine treat-
ment. In 2018, hypereosinophilia had been reported for 
the first time (eosinophil count = 1600/µl), reaching the 
peak in July 2020 (blood cell count 9100/µl, eosinophil 
count = 3140/µl) but was considered secondary to sus-
pected allergic rhinitis. In the previous year, the boy had 
also complained of dry cough with physical exertion and 
during the night. On evaluation the boy looked healthy, 
and we only detected palpable thyroid and hypertrophic 
nasal turbinates. Skin prick tests for aeroallergens were 
performed, demonstrating sensitization to house dust 
mites (HDM) and cat epithelium, while spirometry 
showed a marked obstructive pattern with positive bron-
chodilation test  (FEV1 + 32%). FeNO was 32 ppb (normal 
values < 25). Therefore, we prescribed long-term treat-
ment with inhaled fluticasone + salmeterol together with 
nasal mometasone. We also performed further blood 
tests to investigate hypereosinophilia, which confirmed 
such evidence (white blood cells = 10,600/µl, eosino-
phil count = 2010/µl; 19%) and demonstrated a marked 
increase in serum total IgE levels (4968 U/mL), undos-
able IgA, and normal serum protein levels, except for that 
of β1 globulin. A reduced number of CD8 + lymphocytes 
(17.1%, normal range = 20–28%) and a slight increase 

in the numbers of CD19 + lymphocytes (16.5%, normal 
range = 5–14%) with normal percentages of other lym-
phocyte subpopulations were also observed.

Positivity for specific IgG anti-Echinococcus spp. and 
Strongyloides stercoralis by ELISA commercial kits and 
positive IgE for Ascaris were also detected (64.2 KUA/L, 
normal values up to 0.1), while the search for antibodies 
against Taenia solium, Toxocara spp. and Trichinella spp. 
as well as the search for PR3-ANCA and MPO-ANCA 
were negative. Tropical causes of eosinophilia such as 
Wuchereria bancrofti infection, were not investigated 
considering their rarity in our country and the fact that 
the patient had never travelled abroad. Then, we per-
formed chest x-rays and abdominal ultrasound, which 
were normal, while in the third sample, stool examination 
showed positivity for pinworms, which was confirmed 
by the adhesive-tape test. The boy later revealed that he 
had suffered for at least 2 years of perianal pruritus. We 
administered two doses of pyrantel pamoate, separated 
by 2 weeks, to all household members and, three months 
later, the adhesive-tape test was repeated and turned 
out negative. Spirometry showed an improvement of all 
ventilatory parameters with negative bronchodilator test 
and FeNO was normal (12 ppb). Blood testing showed a 
normal eosinophil count (Fig.  1) and persisting positive 
serology for Strongyloides, while Western blot (Wb) for 
Echinococcus was negative and IgE levels dropped to 2230 
U/mL. Component-resolved diagnostics related to HDM 
allergy demonstrated sensitization to tropomyosin (Der 
p 10 IgE > 100 KUA/L). The patient and his parents were 
relieved by the efficacy of the treatment. Unfortunately, 
a couple of months later, the boy was admitted due to 
onset of type 1 diabetes mellitus; blood testing continued 
to show normal eosinophil count 6 and 12 months later. 
Notably, symptoms of Hashimoto’s thyroiditis as well as 
thyroid function tests were controlled since the start of 
levothyroxine treatment and during the entire period of 
follow up.

Discussion and conclusions
Enterobiasis or pinworm is caused by cecum infection by 
E vermicularis (Ev) and represents the most common and 
the least pathogenic of all intestinal parasitic infections in 
both adults and children. Transmission occurs via faeco-
oral route and infected individuals can transmit Ev eggs 
to others through contaminated hands, bedding, clothing 
and other surfaces, so that the infection usually spreads 
among children attending daycare and all the members of 
the household [2].

Most children with enterobiasis are asymptomatic, but 
many report intense nocturnal perianal itching, insom-
nia, restlessness, irritability and urticaria. Vulvovaginitis, 
weight loss, diarrhoea, recurrent abdominal pain, and 
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colitis with eosinophilia have also been reported [2]. Ev 
localization in the appendix may mimick appendicitis.

Our case has several peculiarities which deserve to be 
reported. First of all, it should be noted that our patient 
had severe hypereosinophilia prompting laboratory 
blood testing, which is not routinely performed when a 
pinworm infection is suspected: further blood testing 
was performed to investigate parasite serology as well as 
ANCA levels, considering that our patient also had aller-
gic asthma and chronic rhinitis which could have been 
related to a potential diagnosis of eosinophilic granu-
lomatosis with polyangiitis. Regarding the eosinophil 
count, despite the well-established correlation between 
eosinophilia and other helminth infections (such as those 
caused by Toxocara, Trichinella species, T. solium, Echi-
nococcus, Strongyloides), it is commonly believed that 
Ev is not frequently associated with blood eosinophilia, 
especially in children, but it should be noted that these 
patients are usually healthy enough at the first evaluation 
to avoid blood testing, which is why data is probably lack-
ing on this point [2]. Unsurprisingly, in 2019 Shroeder 
et al. reported 3 cases of peripheral eosinophilia in chil-
dren with pinworm and gastrointestinal complaints sug-
gesting an association between Ev and high eosinophil 
count, but none of them had an eosinophil count higher 
than 1,500, as in our patient [3]. In the literature, there 
are only a few other reports confirming that eosinophilia 
may be associated with enterobiasis in adults. It should 

be noted that in our patient the eosinophil count signifi-
cantly improved after treatment with pyrantel pamoate, 
confirming enterobiasis as the cause, perhaps due to a 
long-lasting infection with a large worm burden, which 
was confirmed by the fact that the stool examination was 
positive, while it commonly detects only 5% of Ev intesti-
nal infestations. Moreover, it should be noted that while 
hypereosinophilia and high levels of IgE can be found 
in children with severe allergic asthma, especially with 
atopic dermatitis, our patient, despite having a long story 
of hypereosinophilia, showed mild asthma symptoms, a 
low increase of FeNO and optimal response to asthma 
treatment. Notably, inhaled corticosteroids have a limited 
effect on peripheral eosinophilia. Thus, in our opinion, 
Ev should be considered in the diagnostic algorithm for 
eosinophilia in children, even in the absence of typical 
symptoms, in order to avoid more aggressive and unpro-
ductive evaluation [4].

We also found positive serology for Echinococcus spp. 
and S. stercoralis in our patient; the former was later 
excluded by specific Wb testing, while the latter was per-
sistent even after Ev eradication even if strongyloidiasis 
was excluded on the basis of stool examination. It should 
be considered that, while the sensitivity of serological 
assays for Strongyloides in non-endemic areas reaches 
89% and the specificity is limited to 54% [5], many of the 
serological tests for helminths cross-react due to a high 
degree of molecular and structural similarities among 

Fig. 1 The figure shows eosinophils count trend; note the steep fall of eosinophils after Ev eradication
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helminth antigens (as an example, filiariasis and stron-
gyloidiasis) [6]. In our case polyclonal antibody produc-
tion may have been triggered by the presence of active 
immune dysregulation which already caused Hashimoto 
thyroiditis as well as asthma, and later determined the 
onset of type 1 diabetes. As a consequence, we plan to 
perform genetic testing to better evaluate immune func-
tioning in this patient. Interestingly, false positive sero-
logical tests for Borrelia burgdorferi have been reported 
in a in a 32- year-old woman with thyroiditis [7]: such 
evidence supports the hypothesis that autoimmun-
ity and immune dysregulation in general may interfere 
with serological diagnosis of infectious diseases. To our 
knowledge, our case is the first proposing potential mul-
tiple parasite cross-reactivity in the context of immune 
dysregulation with multiple clinical manifestations.

Moreover, the high level of IgE in our patient may 
have been determined by both allergy and Ev infec-
tion: a recent study by Patsantara et  al. investigated the 
immune response in 215 children from Greece, of whom 
105 were infected with Ev and 110 were matched healthy 
controls. The study reported higher levels of eosinophils, 
eosinophil cationic protein and total IgE in the infected 
children, indicating a type-2 immune response activation 
during infection, similarly to what happens in allergic 
children. Moreover, the atopic infected children exhib-
ited higher IgE levels than the non-atopic ones [8].

Last but not least, our patient had positive IgE against 
Ascaris lumbricoides, which may be linked to HDM sen-
sitization: as a matter of fact, intestinal helminths and 
arthropods such as Dermatophagoides pteronyssinus 
share a high degree of molecular and structural similari-
ties which potentially generate cross-reacting antibod-
ies. In particular, a high degree of structural homology 
between mite tropomyosins (Der p 10) and ascaris tro-
pomyosin (Asc l 3) has been reported, and our patient 
was sensitized to Der p 10 [9]. Tropomyosins are con-
sidered pan-allergens and are highly conserved across 
many species, so that cross-reactivity is expected, and 
such antibodies may play a role in the pathogenesis or 
regulation of both allergy and parasite infection. Overall, 
whether helminth infections confer protection against 
or serve as risk to the development of allergic diseases 
and vice versa, and the mechanisms on how these occur 
is still a matter of debate [10]. It should be noted that a 
meta-analysis of 30 clinical studies demonstrated that A. 
lumbricoides infection was associated with aggravated 
asthma symptoms [11].

In conclusion, our case supports the need to investigate 
for Ev in children with hypereosniophilia and suggests 
that autoimmunity may be considered a confounding fac-
tor when interpreting serology for helminths.
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