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Disseminated insect bite reactions in hazelnut workers

Findik iscilerinde gézlenen dissemine bécek isirnigi reaksiyonlar

o Isil Deniz Oguz, ® Sevgi Kulakli, ® Burak Aksan

Giresun University Faculty of Medicine, Department of Dermatology, Giresun, Turkey

Abstract

Background and Design: Hazelnut is one of the most important agricultural products of Turkey. About 150 species of insects were reported
in hazelnut orchards. Several skin reactions can be seen in hazelnut workers due to contact with the insects. The objective of this study is to
investigate the clinical properties of a type of disseminated insect bite reaction detected in hazelnut workers that has not been reported yet.
Materials and Methods: In our study, we investigated patients who presented to our outpatient clinic with disseminated insect bite reactions
after entering hazelnut orchards prospectively. Patients’ age, gender, clinical properties of lesions, body areas of involvement, number of
lesions, subjective symptoms, duration, blood groups, and prescribed treatments were recorded. The features of the hazelnut orchards were
also recorded.

Results: One hundred and twenty-seven patients (45 males; 82 females) were included in the study. Mean age of the patients was 42.5+16.69
years. Lesion placements were mostly on the hip (88.2%), leg (78.7%), and back-waist (72.4%) areas. Eighty-five percentage of the patients
had violaceous papules, 10.2% showed papular urticaria, and 4.7% with vasculitis-like purpuric papules. Fifty-nine percentage of the patients
had between zero and 50 lesions, 28.4% had 50 and 100, and 12.6% of the patients had more than 100 lesions. Severe pruritus was seen
in 97.6% of the patients.

Conclusion: Insect bite reactions are severe health issues in hazelnut workers. There are limited studies on arthropod-induced dermatoses
in hazelnut orchards. However, we demonstrated a novel insect bite reaction pattern of hazelnut workers, which was not defined before in
the literature. Defining the condition in the literature and performing further controlled field studies with larger series would help define and
prevent the causes of the condition.

Keywords: Insect bites and strings, vasculitis, hazelnut

0z

Amag: Findik, Ulkemizin en 6nemli tarim Uriinlerinden biridir. Turkiye'de findik bahgelerinde yaklasik olarak 150 bocek tiirt tespit edilmistir.
Findik iscilerinde boceklerle temas nedeniyle cesitli deri reaksiyonlari gérilebilir. Bu calismanin amaci, findik iscilerinde tespit edilen ve henlz
rapor edilmemis bir tur yaygin bocek isingi reaksiyonunun klinik 6zelliklerini incelemektir.

Gereg ve Yontem: Calismamizda findik bahcesine girdikten sonra yaygin bécek 1singi reaksiyonu ile poliklinigimize basvuran tim hastalari
prospektif olarak inceledik. Hastalarin yaslari, cinsiyetleri, lezyonlarin klinik 6zellikleri, viicuttaki yerlesim yerleri, subjektif semptomlar, sayisi ve
suresi, hastalarin kan grubu ve verdigimiz tedaviler kaydedildi. Ayrica findik bahcesi ¢zellikleri de kaydedildi.

Bulgular: Calismaya 127 hasta (45 erkek, 82 kadin) alindi. Yas ortalamasi 42,5+16,69'du. Lezyonlar en sik kalca (%88,2), bacak (%78,7) ve
sirt-bel bolgesinde (%72,4) gbzlendi. Hastalarin %85’inde violese papller gériltrken, %10,2'sinde papller Urtiker, %4,7'sinde ise vaskulit
benzeri purpurik papliller gézlendi. Hastalarin %59'unda 0-50 arasi lezyon varken, %28,4 hastada 50-100 arasi, %12,6 hastada ise 100 Uzeri
lezyon vardi. Hastalarin %97,6'sinda siddetli kasinti mevcuttu.
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Sonug: Bocek isingi reaksiyonu findik iscilerinde gériilen dnemli bir saglik sorunudur. Findik bahgelerinde gértilen arthropod kaynakli dermatozlarla ilgili sinirli sayida
calisma vardir. Ancak biz calismamizda findik iscilerinde gorilen daha 6nce literatlrde sunulmamis farkli klinik tipte bir bocek isingi reaksiyonunu sunduk. Hastalig
tanimlayip literatiire katmanin ve daha genis kapsamli ve kontrollii saha calismalarina 6n ayak olmanin, etkenini bulmada ve etkenle mucadelede énemli bir adim

olacagina inaniyoruz.
Anahtar Kelimeler: Bocek isiriklari ve sokmalari, vaskdlit, findik

Introduction

An insect bite is a lesion created by the mouth part of an arthropod.
However some insects can cause a skin reaction without biting. They can
cause allergic reactions due to their stings, by injecting venom, or their
bodies, droppings, or bodiliy fluids after skin contact’. A wide range of
insects, such as mosquitoes, sand flies, house flies, fleas, bees, ants,
spiders, ticks, and bedbugs, can cause various dermatological reactions.
Those reactions vary according to the insect type and can range from
mild to severe in a wide clinical spectrum, such as asymptomatic bite
marks, erythematous itchy papules, papular urticaria, cellulite-like
lesions, nodular lesions, bullous lesions, dermal edema, necrotizing
ulcers, widespread urticaria, and even anaphylaxis™. Therefore, insect
bite reactions are considered an important health issue.

Hazelnut is one of the most important agricultural products of Turkey.
In the Black Sea Region, Giresun, Ordu, and Samsun provinces make
up about 48% of the hazelnut production area in Turkey. Hazelnut
harvest starts at the end of July and continues through August until the
beginning of September. About 150 insect species were described in
Turkey's hazelnut orchards®, and several skin reactions can be seen in
hazelnut workers due to contact with the insects.

We noticed that every hazelnut harvest season in Giresun province,
numerous patients presented to our outpatient clinic with similar skin
complaints. Those patients had widespread, very itchy, erythematous,
purplish, or vasculitis-like purpuric papular lesions, with or without
insect bite marks in the middle. The lesions are mainly found on the
hips, abdomen, back, legs, and thighs. Most of the patients reported
experiencing this skin rash after sitting on the ground where the boars
laid or slept before. Some patients had vasculitis-ike purpuric papules.
At first, we diagnosed these lesions as a severe type of cutaneous
vasculitis. However, after the biopsy with vasculitis prediagnosis, we
saw histopathological features compatible with insect bite reaction.
Then, we noticed that there are no studies or case reports about this
clinical condition in literature yet. Therefore, we aimed to describe this
disseminated insect bite reaction, which is frequently seen in Giresun
province and affects the local hazelnut farmers. Our secondary aim was
to define the insect species causing this reaction if possible.

Materials and Methods

After obtaining the approval of the Institutional Ethical Committee of
Giresun University Clinical Research (approval number: KAEK-70), the
data of 127 patients were analyzed prospectively. All patients presenting
to our outpatient clinic with the disseminated insect bite reactions
described previously and who entered the hazelnut orchards between
August 2019 and September 2019 were included. Informed consent
was obtained from all patients. The patients’ demographic properties,
such as age, gender, and ABO blood group, were recorded. Clinical
manifestations and number of lesions, areas of involvement, subjective
symptoms, duration of symptoms, and treatments were also recorded.
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The patients were asked the following questions. “Did you see any
insects on your body or clothes?” “Which insect did you see?” “Did any
of the people who entered the hazelnut orchard with you have similar
complaints?” “Did you suffer from the same complaints in previous
hazelnut harvesting seasons?” “Where was your hazelnut orchard?”
“How was the weather during the harvest?” “Was the ground wet or
dry?” "Did you sit on the ground in the hazelnut orchard?” “Did you sit
where the boars had sat or slept?”

Statistical Analysis

SPSS 21.0 software was used in the statistical analysis. The frequency
of data was shown as percentage slices. Kolmogorov-Smirnov test was
used to check the normality of distribution of the variables. Descriptive
statistics were expressed as median and minimum-maximum (min-max)
ranges in variables without normal distribution and arithmetic mean +
standard deviation in variables with normal distribution. Independent
Sampling t-test was used to compare the age variable as it showed a
normal distribution. Chi-square test was used to compare the blood
types between the different clinic insect bite patterns. P<0.05 was
considered significant.

Results

The study included 127 patients [82 (64.6%) females and 45 (35.4%)
males]. Mean age of the patients was 42.5£16.7 (9 months to 74
years). The mean age of males was 43.0+2.6 (9 months to 70 years)
and that of females was 42.2+1.8 (5-74 years). No significant difference
was found in terms of mean age between males and females (p=0.5).
On examining the skin lesions, we detected the following: Symmetrical
purple/violaceous papules (some of them with crusts or bite marks in
the middle) in 108 (85.0%) patients, papular urticaria like symmetrical
erythematous papules with edema (some of them with crusts or bite
marks in the middle) in 13 (10.2%) patients, and vasculitis-ike purpuric
papules (some of them with crusts or bite marks in the middle) in six
(4.7%) patients (Figure 1-3). Biopsies were taken from the vasculitis-
like lesions to differentiate vasculitis. Histopathological examinations
of all biopsies showed insect bite reactions. None of the patients had
secondary vasculitis on the histopathological examination.

One hundred and twenty-four (97.6%) patients reported itching, six
(4.7%) reported burning, and one (0.8%) reported pain as subjective
symptoms. In all patients with burning and pain symptoms, purple/
violaceous papules were present. Lesions were symmetrically
distributed. A patient reporting lying on his right side in the orchard
had lesions on the right side of the body. On examining the area of
involvement on the body, we noticed that 88.2% (112 patients) had
lesions on the gluteal region. The lesions were present in other body
regions as follows: The proximal leg in 78.7% (100) of the patients,
back and waist in 72.4% (92) of the patients, trunk and abdominal
area in 52.8% (67) of the patients, arms in 30.7% (39) of the patients,
distal leg and ankle in 9.4% (12) of the patients, wrist in 7.1% (9) of
the patients, and neck in 2.4% (3) of the patients. No lesions were seen
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Figure 2. Symmetrical erythematous papules; some of them had
crusts or bite marks in the middle

Figure 3. Vasculitis-like purpuric papules on the gluteal region

on the head, palms, or soles of the feet. Nine (7.1%) patients reported
lesions on a single part of body, whereas 118 (92.9%) had lesions on
two or more body regions. When the number of lesions was assessed,
75 (59.1%) patients had 0-50 lesions, whereas 36 (28.3%) patients had
50-100 and 16 (12.6%) patients had more than 100 lesions.

When blood groups were compared, the most common blood group
was A Rh+(29.9%; 38 patients) followed by 0 Rh+ (26.0%; 33 patients).
The frequencies of the other blood types are as follows: A Rh-4.7% (6
patients), B Rh+ 15.0% (19 patients), B Rh-4.7% (6 patients), 0 Rh-3.9%
(5 patients), AB Rh+ 3.9% (5 patients), and AB Rh- 0 patients. The blood
types of 15 patients (11.8%) were unknown. There was no statistically
significant difference between the three insect bite patterns in terms of
the blood groups (p=0.55). No pathological markers were seen in the
patients’ routine hemogram and biochemical laboratory results.

Al patients reported working in hazelnut orchards. Sixty-two patients
(48.8%) reported that their complaints began while in the orchard,
64 patients (50.4%), when at home, and one (0.8%) patient, on the
highland. Four patients reported that they did not experience any
symptoms when they were working on their own hazelnut orchards,
yet symptoms occurred after they entered another orchard. Fifty-six
patients (44.1%) reported that their complaints began on the same day
they entered the orchard. Median time between the complaints and
orchard entrance was one day (min: 1 day; max: 10 days).

One hundred and twenty-three patients (96.9%) reported sitting on
the ground in the orchard. Eighty-one (63.8%) patients reported sitting
on the ground where the weeds were trampled; they call it “the place
where the boars sat or slept.” When questioned, 111 patients (87.4%)
reported no sighting of insects on their body or clothing. Sixteen patients
reported seeing an insect. Five of the patients reported having no idea
what the insect was, seven reported a type of tick called “sakirtlak”
in the local dialect, one reported a spider, one reported an ant, one
reported a fly-like winged insect, and one reported seeing a white
insect. However, they reported that none of the insects bit them while
they saw them. Sixty-five patients (51.2%) reported hearing similar
complaints from the people with whom they entered the orchard, and
62 patients (48.8%) reported no complaints from their fellow workers.
Forty patients (31.5%) reported experiencing similar complaints in
the previous years when they worked in hazelnut orchards, and 87
patients (68.5%) reported these types of complaints for the first time
this year. One hundred and two patients (79.5%) were treated with
oral antihistamines and topical corticosteroids, whereas the rest of the
patients (26; 20.5%) were treated with short-term systemic steroids.
The majority of patients reported those complaints after hazelnut
harvesting in the villages around Giresun central province (62 patients;
48.8%). Other hazelnut orchard locations were reported: villages in Kesap
(23 patients; 18.1%), Bulancak (14 patients; 11.0%), Piraziz (10 patients;
7.9%), Tirebolu (6 patients; 4.7%), Dereli (5 patients; 3.9%), Espiye (4
patients; 3.1%), Yaglidere (2 patients; 1.6%), and Glice (1 patient; 0.8%)
provinces. Seventy-five (59.1%) patients reported that the orchards were
bordered by a forest, whereas 52 (40.9%) reported no such borders.
Twenty-six patients (20.5%) reported that the ground was wet when
they entered the orchard, whereas 41 patients (32.3%) reported that
the ground was damp and 60 patients (47.2%) reported that the ground
was dry. Seventy-four patients (58.3%) reported sunny weather during
orchard work, whereas eight patients (6.3%) reported cloudy conditions,
35 patients (27.6%) reported rainy conditions, and 10 (7.9%) patients
reported both rainy and clear weather conditions (Table 1, 2).
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Discussion

Skin reactions seen after insect bites are caused by the traumatic injury
to the skin, local inflammation, and hypersensitivity against insect saliva
or the insect’s venom. Different clinical outcomes are seen according to
the type of insect?. We reported the presence of symmetrical purple/
violaceous papules (some of them with crusts or bite marks in the
middle) in 108 (85.0%) patients, symmetrical papular urticaria like
erythematous papules with edema (some of them with crusts or bite
marks in the middle) in 13 (10.2%) patients, and vasculitis-like purpuric
papules (some of them with crusts or bite marks in the middle) in six
(4.7%) patients. The common clinical properties of those three types of
lesions were that they were widespread, symmetrical, and frequently
localized on gluteal and abdominal regions. Yet, they differed in lesion
color and some of them had purpura. When we investigated insect bite
reactions which resemble the skin lesions seen in our patients, we found
out that bedbugs, fleas, and some mites can create similar reactions.
Bedbugs live in dark places, such as wall cracks, beds, pillows, furniture,
and flooring. They tend to feed on humans during nighttime, while they
are asleep®. Three or more bite marks on the same region (“breakfast,
lunch, and dinner” sign) might warrant a bedbug bite suspicion. Bedbug
bites are usually more common on the open areas of the body, such
as face, neck, hands, and arms®. The bedbug bite usually shows itself
as an itchy bite without surrounding erythema. Apart from this, it can
also manifest as papular urticaria with purpura in the center, bullous
lesions, and rarely anaphylaxis caused by immunuglobulin E-mediated
hypersensitivity against insect saliva®’. The clinical appearance of our
patients’ lesions was similar to that of bedbug bites. Unlike bedbug
bites findings, all our patients’ complaints started after they entered
the hazelnut orchard, and the lesion localizations were more body-
centric, such as in the glutes and abdomen, as opposed to open areas,
such as face, neck, and hands.

Fleas are ectoparasites that feed on warm-blooded animals. Cats, dogs,
wolves, and rats are host animals for those parasites®. There are also
some reports on bites caused by pigeon and cat fleas, which can live on
raccoons®'®. While sucking blood from their host, fleas lay their eggs
among the host's feathers/hair. Humans are exposed to those parasites
after having contact with those animals®. Saliva, feces, and other waste
materials of fleas can produce allergic reactions. A papular urticaria
lesion usually occurs at the bite site. Lesions might have a hemorrhagic
and purpuric area in the middle. Fleas usually cause a large number of
lesions on the open areas of the body, such as the ankles and legs>'.
In our patients, the characteristics and large number of lesions were
similar to those of lesions caused by flea bites. The fact that 96.9% of
the patients reported sitting on the ground in hazelnut orchards, and
that 63.8% of them sat down on a grassy patch, which they described
as “the place where the boars sat or slept,” led us to believe that these
lesions can be caused by a flea species that uses wild boars as a host.
A study done in Argentina reported that domesticated pigs can harbor
Ctenocephalides felis and Pulex irritans'. Moreover, wild boars were
reported to have other ectoparasites, such as mites, sarcoptes, and
fleas' >,

Mites have a large number of subtypes®. The larvae of the harvest mites
from the Trombiculidae family, also known as “chiggers,” can cause a
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group of skin lesions due to a hypersensitivity reaction against digestive
enzymes during feeding'. Those mites can survive in various parts of
the world, including Turkey in the Black Sea Region'"". They live on
damp and grassy ground and they usually form localized mite islets on
vegetation. They have a life span of five to seven months with proper
living conditions. However, they only show parasitic activity during
their larval form. The skin reaction they cause is called trombiculiasis.
It is reported to be caused by either direct contact with mite islets or

Table 1. Demographic and clinical features of patients

Mean age (mean + SD) 42.47+16.69
Female, n(%) 45 (35.4)
Gender
Male, n(%) 82 (64.6)
Purple/violaceous papules, n(%) 108 (85.0)
Lesion Papular urticaria, n(%) 13(10.2)
features Vasculitis-like purpuric 6(47)
papules, (n%) ‘
Head, n(%) 0
Neck, n(%) 3(2.4)
Body front and abdomen, n(%) 67 (52.8)
' Body back and waist, n(%) 92 (72.4)
ILoecS;I)irz]Ztions Gluteal region, n(%) 112 (88.2)
Arms, n(%) 39 (30.7)
Legs, n(%) 100 (78.7)
Wrists and hands, n(%) 9(7.1)
Ankles and feet, n(%) 12 (9.4)
0-10, n(%) 1(0.8)
N 10-20, n(%) 15 (11.8)
lesions 20-30, n(%) 30 (23.6)
30-40, n(%) 15(11.8)
40-50, n(%) 14 (11.0)
50-60, n(%) 18 (14.2)
60-70, n(%) 3(2.4)
70-80, n(%) 8 (6.3)
80-90, n(%) 5(3.9)
90-100, n(%) 2 (1.6)
>100, n(%) 16 (12.6)
1 body area, n(%) 9 (7.1)
2 body area, n(%) 2(17.3)
Number of 3 body area, n(%) 36 (28.9)
affected body | 4 body area, n(%) 38 (29.9)
areas 5 body area, n(%) 5(11.8)
6 body area, n(%) 3 (2.4)
7 body area, n(%) 2(1.6)
8 body area, n(%) 2(1.6)
Itching, n(%) 124 (97.6)
SR Pain, n(%) 1(0.8)
Burning, n(%) 6 (4.7)
SD: Standard deviation
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Table 2. Characteristics of patients, orchards, and

climates at the time of entering the orchards

Number of
patients (%)
Hazelnut orchards 62 (48.8)
The pla_ce where the House 64 (50.4)
complaints began
Highland 1(0.8)
Number of patients entering the hazelnut orchards 127 (100)
Num_ber of patients with the same complaints in 40 (31.5)
previous years
Number of patients who reported similar complaints
. 65 (51.2)
from their fellow workers
Number of patients who sat on the ground in the 123 (96.9)
orchard
Number of patients who sat on the ground where
the boars had sat Sl (EEL)
Patients whose garden has a border with the forest | 75 (59.1)
Wet 26 (20.5)
Ground condition of the orchard | Damp 41 (32.3)
Dry 60 (47.2)
Sunny 74 (58.3)
Weather at the time the patients | Cloudy 8 (6.3)
entered the orchards Rainy 35 (27.6)
Sunny + rainy 10 (7.9)

contact with infected animals, such as dogs or cats. The larvae, which
hatched from the eggs left on soil, attach to the skin and migrate to
skin areas suitable for feeding. The feeding period on humans can
vary from three to eight hours to one to two days, and the larvae
stays on the skin during that period™. Tight clothing and clothing
tires can prevent this migration. Therefore, those lesions are usually
focused on the places where the clothing constricts the body such as
around the waist and wrists or ankles. In addition, the lesions may be
located at the knees, antecubital fossa, thigh, inguinal area, and axillary
region'®'. Lesions are observed as a large number of itchy papules
and pustules'. The larvae are too small to be noticed with the naked
eye; however, it can sometimes be detected using a dermatoscope™. In
our patients, the fact that the skin lesions were accumulated on areas
such as waist and hips made us believe that this could be the culprit.
However, trombiculiasis is characterized by large numbers of papules
and pustules, and none of our patients had any pustules. The lesions
found in our patients were mainly violaceous-erythematous or purpuric
papules.

Gluteal involvement was found in 88.2% of the patients, whereas
proximal leg involvement was found in 78.7%. This might be explained
by the fact that the patients were sitting on the ground, and the
causative factor created lesions on the body regions that touched
the ground. However, as the parts of the body contacting the ground
were covered with clothing, the vector would have to enter through
the exposed parts, such as arms, legs, or neck, or create a puncture
through clothing on the skin. This contradicts our initial hypothesis.
The most frequent blood groups among patients were A Rh+ and
0 Rh+. Some studies showing that Anopheles gambiae mosquitoes

prefer feeding on people with 0 blood type?®?'. In another study, it was
shown that Aedes albopictus mosquitoes also preferred feeding on
people with O blood type compared with people with A blood type?.
Based on these studies, we wanted to examine the distribution of
blood groups in our patients. The most common blood group was A
Rh+ (29.9%) followed by 0 Rh+ (26.0%). These findings do not mean
that, in our study, the vectors preferred people with A blood type
compared with the others. The blood group distribution was similar
to the Eastern Black Sea region population?. There was no statistical
difference between the three dlinical groups of our patients and the
blood groups.

When we reviewed the literature, we came across three published
studies on dermatoses caused by arthropods in hazelnut farmers.
The first study was a case report on three patients with cutaneous
larva migrans in Dlzce region?*. Another study conducted in Giresun
province included 46 patients diagnosed with Paederus dermatitis. All
patients reported having lesions after entering hazelnut orchard®. The
third study was on tick bites in hazelnut farmers in Giresun province.
One hundred and forty-six live ticks were collected from 134 hazelnut
workers. Most of the collected ticks were identified as Ixodes ricinus
(99.35%). Ixodes spp. is an important vector for Lyme disease. In this
study Borrelia spp, which causes Lyme disease, were identified in 3.4%
of the cultures?®. However, we could not find any studies on insect bite
patterns in hazelnut workers demonstrated in our study.

Study Limitations

One of the most important limitations of our study was that we were
unable to work in the field and we could not identify the vector that causes
this condition. We only examined the patients who presented to our
outpatient clinic, so we could not detect the prevalence of this condition.

Conclusion

Insect bite reactions are an important health issue seen in the hazelnut
workers in Giresun province. There are limited numbers of studies on
arthropod-induced dermatoses in hazelnut orchards. However, we
demonstrated a novel insect bite reaction pattern in hazelnut workers,
which was not defined before in the literature. Defining the condition
in the literature and performing further controlled field studies with
larger series would help define and prevent the cause of the condition.
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