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ABSTRACT

Background and Objective: Cercarial dermatitis is a parasitic disease occurring in temperate zones. In Central Europe it is caused
by cercariae of the genus Trichobilharzia. These cercariae parasitize waterfowl, but sometimes penetrate into human skin and cause
an allergic reaction. Reliable data on the occurrence of cercarial dermatitis does not exist. So the primary objective of this study was to
determine the occurrence of cercariae that can cause cercarial dermatitis in humans in the public bathing places of Schleswig-Holstein.

Methods: Cercariae are released by infected water snails. To determine the occurrence of cercariae-emitting snails in Schleswig-
Holstein, 155 public bathing places were visited and searched for fresh water snails. Family and genus of the collected snails were
determined and the snails were examined for the shedding of cercariae, using a standard method and a newly developed method.

Results: In total, eight different families/genera of water snails were found. Overall at 55% of the bathing places cercariae-emitting
snails were identified. The new detection method yielded more positive results compared to the standard method. Besides, the number
of cercariae recovered by the new method was higher.

Conclusion: Since cercarial dermatitis is no notifiable disease, data about the prevalence is sparse. Overall cercariae occur in a
great number of fresh water lakes in Schleswig-Holstein. They can be detected by standard method or in a shorter amount of time by
the newly developed method. Nevertheless further studies will be necessary to evaluate possible advantages and disadvantages of the

new method.
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INTRODUCTION

Cercarial dermatitis (also called swimmer’s itch) is a neglected
parasitic disease with distribution all over the world’s temperate
zones. It is caused by cercariae of flukes of the family Schistosomatidae
that normally parasitize waterfowl, such as ducks and geese [1]. The
cercariae are released by infected freshwater snails, the intermediate
host, and then attempt to penetrate into a final host. After successful
penetration of the skin of a suitable host, cercariae transform into
schistosomulae and later into adult flukes, eventually leading to
waterfowl schistosomiasis, a systemic disease [2,3]. Occasionally,
cercariae of the genus Trichobilharzia mistake the skin of humans or
pets for the skin of waterfowl and then penetrate into the skin of a
wrong host. However, in the skin of a wrong host the cercariae arein a
biological impasse and get trapped, hence they cannot transform into
schistosomula. This results in a local inflammation named cercarial
dermatitis which starts with a tingling or burning sensation and then
develops into itching maculae and papules [4-6].

Typically, cercarial dermatitis resolves within a couple of weeks
[4,5]. Very rarely cercarial dermatitis develops into an abscess or
circumscribed necrosis, presumably due to bacterial superinfection
as a consequence of scratching the itchy lesion [7-9].

In Northern Germany cercarial dermatitis is commonly caused
by cercariae of the genus Trichobilharzia, such as T. szidati, T.
regenti and T. franki [10]. The cercariae appear in warm summer
months in stagnant freshwater in great numbers. They show a typical
microscopic appearance with a forked tail and two eye spots (Figure
1). Correct and specific determination of the species is only possible
by molecular analysis [11-14].

Since cercarial dermatitis is not a notifiable disease there is no
systematic recording of cases. Therefore appropriate information is
sparse and mainly about certain regions or single water bodies. In
such studies, a high prevalence of cercariae up to 44.9% has been
found [15]. For Schleswig-Holstein there is no study of this kind this
far.

In a warm summer day, a single water snail can release up
to 100.000 cercariae [16]. These swim around searching for a
compatible host. Hosts are found by sensing of light and shade,
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temperature gradient and chemotaxis [17]. Fatty components of skin,
especially ceramides seem to attract cercariae [17]. When cercariae
have identified a suitable skin, they start the penetration process by
emptying special secretion glands to make the corneal layer of the
skin permeable [17-20]. Once inside the skin the cercariae penetrate
into a small blood vessel. After reaching the bloodstream cercariae of
T. szidati and T. franki travel to the digestive organs and the liver of
waterfowl, whereas cercariae of T. regenti travel to the central nervous
system [21,22]. Here, the larvae develop to adult worms and begin the
production of eggs that are dispersed into water. Once in the water,
miracidiae hatch from the eggs and search for a suitable freshwater
snail [3,20,23]. The life circle is shown in figure 2.

In Central and Northern Europe cercarial dermatitis occurs from
May to August when peak shedding of cercariae and the bathing
season coincide [13,14,24]. Previous studies indicate that the density
of Trichobilharzia cercariae is particularly high in shallow water
during warm summer days indicating that the release of cercariae
from intermediate hosts depends on water temperature [25]. As the
snails’ species acting as intermediate hosts concentrate at the margin
of natural water bodies where the water is shallow, public bathing
places and the habitat of intermediate hosts overlap, posing bathers at
risk to get infected [26,27].

The objective of the study was to determine the prevalence of the
cercarial dermatitis in correlation to the Trichobilharzia cercariae at
the fresh water bathing places of Schleswig-Holstein in 2014. To do
so0, we have sent questionnaires to the doctors of Schleswig-Holstein,

tail
eye spot

oral sucker

acetabulum

forked end of tail

Figure 1: Schematic drawing of a Trichobilharzia cercaria (Elbnik 2016).
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Figure 2: Life cycle of Trichobilharzia cercariae, modified according to [34].
including dermatologist, pediatricians and general practitioners.  for snails.

Furthermore all public bathing places were surveyed for snails
and collected snails were examined for shedding cercariae using a
standard procedure as well as a newly developed method.

MATERIALS AND METHODS

To get information on reported cases of cercarial dermatitis in the
past years, all public health district offices of Schleswig-Holstein were
contacted. Additionally questionnaires were sent via the medical
association to dermatologists, pediatricians and general practitioners.
Also health insurances were contacted for data.

To get an overview of the prevalence of cercariae anyway, every
bathing place in Schleswig-Holstein was surveyed for cercariae in
2014. There are 104 lakes with a total number of 155 public bathing
places, distributed over eleven rural districts. The exact location of
the bathing places were provided by the Ministry of Health and Social
Services in Kiel. Data on weather, wind, presence of plants and soil
were registered at every bathing place. Bathing places were visited
between 8 a.m. and 6 p.m. and examined systematically. In Schleswig-
Holstein public bathing zones are marked by floating chains of buoys.
Snails were collected within these limits. Starting at one side, the
entire bathing place was searched in a meandering pattern until the
other side was reached.

When the water was clear, snails were collected by hand from
plants, floating leaves, stones and wood, or were caught off the ground
with a scoop. If visibility was limited by algae or sediment, plants were
striped from the ground to the surface by hand and the scoop was
used blindly. Collected soil was rinsed with clear water and searched
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To allow comparison between bathing places, search time was
limited deliberately. After the first snail was found the search was
continued for exactly 15 minutes and every snail found was collected.
If no snail was found within 30 minutes, the search was stopped and
classified as not successful.

All snails were placed in plastic bags containing water from the
corresponding bathing place and a few water plants. The bags were
labeled with date, hour, identification number of bathing place and
lake. A sufficient air circulation was ensured by leaving the bag open
and putting them into stable basins to keep the content from spilling.

The bags were kept in shade and at environmental temperature.
All snails were examined within eight hours after collection, but always
on the day of collection. Snails which were kept for several days were
fed with lettuce and customary forage for freshwater fish. Then they
were released at the bathing place they had been collected.

The genus and species of every snail were determined using
identification schemes provided by Jekel and Zick [28], Sturm [29]
and Zettler [30].

To identify shedding of cercariae each snail was put into a glass
bowl with a diameter of 7 cm filled with 15 ml of 25°C warm tap water
[31]. The bowls were placed in sunlight for 15 minutes to provoke
the shedding of cercariae (method modified after [11]). Then one
milliliter of water was taken and put on a glass slide and examined
through a microscope at tenfold magnification.

Cercariae were classified by the existence of eye spots and the
shape of the tail according to Neuhaus [20], Jekel and Zick [28]
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and Faltynkova [8,32] (Figure 1). Only water samples containing
cercariae with two eye spots and a forked tail were considered to
contain Trichobilharzia cercariae.

Since the conventional method of detecting cercariae is time
consuming and obviously not very sensitive, a new method was
developed. As soon as snails begin to move around at the bottom of
a glass bowl they produce a trail of slime to glide on. The slime was
removed with a small wooden stick and transferred with a pipette to
a slide and examined under tenfold magnification for the presence of
cercariae.

RESULTS

Since cercarial dermatitis is not a notifiable disease, the
documented cases of cercarial dermatitis retrieved from the public
health district offices of Schleswig-Holstein were fragmentary and
not conclusive. The questionnaires designed for this study were sent
to all resident dermatologists, resident pediatricians and general
practitioners. Although they were sent via the medical association
of Schleswig-Holstein, only two questionnaires were returned. The
health insurances did also not provide any utilizable information.

All 155 official bathing places that were registered by the Ministry
of Health and Social Services in Kiel were sampled. Snails could
be found at 148 bathing places. In total 2311 snails were collected.
Trichobilharzia cercariae were recovered from 341 snails (14.8%)
from 85 bathing places (55%).

The spatial distribution of lakes with Trichobilharzia cercariae
shedding snails is shown in figure 3. The collected snails belonged
to the family of Lymnaeidae (genera Lymnaea sp. and Radix sp.), the
family of Planorbidae (genera Planorbarius sp. and Planorbis sp.), the
families of Bithynidae, Viviparidae and Physidae as well as the family
of Nerthidae (Theodoxus sp.). Table 1 shows the different families and
genera and their shedding of Trichobilharzia cercariae.

Most common were snails of the genus Lymnaea sp. (931out of
2211 snails, 40.3%). 249 of the Lymnaea sp shed cercariae (26.7%). So

Figure 3: Geographic distribution of lakes and bathing places in Schleswig-
Holstein as well as occurrence of snails and shedding of cercariae

« Cercariae emitted from snails collected at bathing places

* No cercariae emitted from snails collected at bathing places

» No snails found at bathing places
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Table 1: Families and genera of water snails and shedding of cercariae.

Total Snails Snall.s
. Shedding
. Number Shedding
Family Genus X R No
of Snails Cercariae n .
Examined (%) Cercariae
n (%)
. Lymnaea sp. 931 249(26.7) 682(73.3)
Lymnaeidae .
Radix sp. 487 69(14.2) 418(85.8)
. Planorbarius sp. 127 18(14.2) 109(85.8)
Planorbidae .
Planorbis sp. 127 0 127(100)
Bithynidae 475 0 475(100)
Viviparidae 15 5(33.3) 10(66.7)
Physidae 38 0 38(100)
Nerthidae Theodoxus sp. 111 0 111(100)
Total 2311 341(14.8) 1970(85.2)

this genus of snails was the most common host for cercariae in this
survey. 682 (73.2%) of Lymnaea sp. did not shed cercariae.

487 specimens of snails of the genus Radix sp. were found which
equals 21.1% of all collected water snails. 69 (14.2%) of the tested
Radix sp. shed cercariae what makes these snails the second leading
genus. 418 (85.5%) of the collected Radix sp. did not shed cercariae.
In total 10.7% of the found water snails were Radix sp.

Snails of the genus Planorbarius sp. were occasionally found.
In total 127 specimens were collected. They contributed 5.5% of all
water snails. 18 (14.2%) of the Planorbarius sp. shed cercariae. In 109
samples (85.8%) no cercariae could be found.

Table 1 also shows further snail species found and their shedding
of cercariae. To verify whether the standard procedure yielded false
negative results, for a couple of bathing places, shedding of cercariae
was determined by the standard procedure and a method based on the
examination of slime. Cercariae sticking in the slime could be easily
identified (Figure 4). Cercariae tried to free themselves from the slime
by abrupt movements of their tails. Despite of intense movement in
some cases cercariae needed more than 20 minutes to escape from the
slime. Table 2 compares both methods for the snails collected at the
bathing place at the Lanker See.

DISCUSSION

Trichobilharzia cercariae are the cause for cercarial dermatitis
all over the world. The purpose of this research was to assess the
prevalence of cercarial dermatitis in Schleswig-Holstein and correlate
the prevalence with the distribution of cercariae in freshwater lakes
used as bathing places in Schleswig-Holstein.

To evaluate the prevalence of cercarial dermatitis in Schleswig-
Holstein, we retrieved existing data about cercarial dermatitis from
every public health district office in Schleswig-Holstein. Furthermore
we sent a questionnaire via the medical association to dermatologists,
pediatricians and general practitioners. The data of the health district
offices was fragmentary and therefore not conclusive. Only two
questionnaires were returned, so this data also was not utilizable. Also
there was no data provided by health insurances.

All 155 public bathing places were visited in 2014 and searched
for fresh water snails in the peak bathing season. Different families/
genera of water snails were found to shed cercariae. Snails of the
family of Lymnaeidae most frequently shed cercariae, counting up to
atotal of 1418 specimen, 62.5% of all found snails. Snails of this family
are known to be hosts for many different types of cercariae [8,15]. In
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Figure 4: A) Single cercaria swimming in water sampled from the glass
container in which the snail was kept
B) Multiple cercariae present in slime

Table 2: Comparison of the two detection methods.

Number of Number of
Trichobilharzia Trichobilharzia
Snails Species Cercariae ina Cercariae
Examilzle d Drop of Water Observed in Slime
After 15 Minutes Immediately After
of Incubation in Slime Production
Sunlight Started
Lymnaea sp. 0 4
Lymnaea sp. 1 2
Lymnaea sp. 1 3
Lymnaea sp. 1 1
Lymnaea sp. 3 >100
Lymnaea sp. 5 48
Lymnaea sp. 1 4
Radix sp. 0 14
Radix sp. 1 4
Radix sp. 2 1
Radix sp. 0 1
Planorbarius sp. 1 11
Median (min-max) 1(0-5) 4(1->100)

previous surveys Lymnaea sp were found to be infected in 14.1% to
26.3% [8,20,33]. At single locations up to 44.9% of these snails shed
cercariae. Hence an infection rate of 26.8% found in this study seems
plausible [15]. The genera of Radix sp. and Planorbarius sp. were
infected in 14.2% of the cases. Water snails of the families Physidae
and Bithyniidae were not found to be infected. This contrasts with a
previous report [33].

The examination of slime identified substantially more
cercariae-shedding snails. Hence, the number of bathing places in
Schleswig-Holstein at risk for acquiring cercarial dermatitis should
be considered higher than the 85 bathing places identified with the
standard method.

The presence of water snails and cercariae is determined by
several factors. The appearance of cercariae requires sunlight and
a high water temperature. Snails rely on plants and forage for their
survival. These environmental conditions are different from year to
year and also within a year. Therefore, a negative result for identifying
cercariae at the time of study does not guarantee that a bathing place
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will be free of cercariae in the future [11,26]. Hence, our results
should be seen as a snapshot taken at the peak season of cercarial
dermatitis in 2014.

DATA AVAILABILITY

The GPS coordinates and identification codes of the bathing
places were provided by the “Amt fiir Soziale Dienste” Kiel and
are included in table 1. Further geographical data used in Figure 3
were supplied by the Institute of Geology, University of Kiel, under
license. Requests for access to these data should be made to www.
LVermGeoAH.schleswig-holstein.de
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