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A severe case of swimmer’s itch in Victoria, Australia with bullous eruption
Michael Sangiorgio, Karen Liu, Lachlan Lau, Charlotte Krones, Adrian Tramontana, James Molton, Alex Nirenberg
Abstract
Cutaneous schistosomiasis (swimmer’s itch) is an itchy maculopapular rash that follows skin penetration by cercariae of nonhuman schistosomes, during fresh or brackish water exposure. It is typically a mild skin reaction that settles in one to three weeks. 
Here we describe a case of severe swimmer’s itch acquired in Victoria, Australia, with widespread bullous lesions on water-exposed areas of skin. This case presented a diagnostic challenge and is unique given the severity of the reaction and the geographic occurrence; the condition rarely causes bullae, and to date has been reported only in more northern latitudes of Australia. With climate change trends, swimmer’s itch is likely to become increasingly prevalent in more temperate regions, illustrating the importance of clinician awareness of this condition.
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Case
A 56-year-old woman presented to our health service in February 2023 with a seven-day history of a progressive pruritic cutaneous eruption after swimming in the Jawbone Marine Sanctuary in Williamstown, Victoria. The Marine Sanctuary is a coastal haven with a wide range of marine and bird life (including marine snails) in diverse habitats (Figure 1).1 The sanctuary has access to Port Phillip Bay, but freshwater runoff from a creek and stormwater drains create episodes of brackish water.1
Figure 1: Jawbone Marine Sanctuary, Victoria, Australiaa
[image: On the left, a picture of the Jawbone Marine Sanctuary showing a walkway through shrubs and vegetation, with water in the background. On the right, an overhead map showing the shape and extent of the sanctuary within Port Phillip Bay and Williamstown.]
a	Image credit: Parks Victoria. Source of images: https://www.parks.vic.gov.au/places-to-see/parks/jawbone-marine-sanctuary.
The case’s past medical history included type II diabetes mellitus, hypertension, and dyslipidaemia. Medications were empagliflozin–metformin 12.5 mg – 1000 mg BD; sitagliptin 100 mg daily; dulaglutide 1.5 mg SC weekly; perindopril 2.5 mg daily; and rosuvastatin 5 mg nocte. She reported no medication allergies.
At the sanctuary, she spent 90–120 minutes in waist-deep warm water (air temperature 34 °C), mostly snorkelling face-down, with occasional short periods standing. The water was clear, with yellow-white sand, and with no visible flora or fauna. Whilst in the water, she experienced a sensation of something crawling on her, and of her legs being bitten; after exiting, she did not immediately shower or change and waited until returning home to do so, about two hours later.
The next morning, she developed an erythematous maculopapular rash on her lower limbs; over the next 48 hours, this spread to her upper limbs, face, neck, upper chest and back. Lesions were confined to areas of skin exposed to water. She also described tingling in the affected areas which continued for several days. 
Over the next five days, the lesions evolved into bullae with surrounding erythema; she then presented to hospital. She denied systemic symptoms. 
She reported no prior history of any rashes after swimming. This was her first occasion swimming in the Marine Sanctuary, although she swam regularly during summer months at beaches in Port Phillip Bay.
Her brother and ten-year-old nephew were also at the sanctuary that day but swam mostly in deeper water, and showered earlier (one hour) after swimming. They developed a similar, but milder maculopapular rash, without bullae, on exposed areas of skin. Their rash largely resolved within one week.
On examination, the patient was afebrile and haemodynamically stable. There were numerous lesions on the legs, forearms, upper back, and face with confluent bullae (up to 3–4cm length) and surrounding erythema; some bullae had ruptured and had begun to crust over (Figures 2–4). 
Figure 2: Progression of facial rash (from left to right): 9 days post exposure, 12 days post exposure, 5 weeks post exposure and 9 weeks post exposure
[image: Progression of facial rash from left to right: 9 days post exposure (showing lesions on the cheek and chin) 12 days post exposure (significant progression of lesions with lesions on nose, chin, cheeks and top lip with redness and inflammation), 5 weeks post exposure (with significant resolution of lesions) and 9 weeks post exposure (almost complete resolution).]
Figure 3: Progression of upper limb rash (from left to right): 9 days post exposure, 12 days post exposure, 5 weeks post exposure and 9 weeks post exposure
[image: Progression of upper limb rash from left to right: 9 days post exposure (raised circular red lesions with bullous formation and surrounding erythema), 12 days post exposure (significant evolution of lesions with breakdown and crusting of bullae) , 5 weeks post exposure (lesions healed with some post inflamatory change with large pink erythematous areas) and 9 weeks post exposure (fading of erythematous areas).]
Figure 4: Progression of lower limb rash (from left to right): 9 days post exposure, 12 days post exposure, 5 weeks post exposure and 9 weeks post exposure
[image: Progression of lower limb rash from left to right: 9 days post exposure (bullous lesions with surrounding erythema), 12 days post exposure (significant evolution of lesions with confluence, breakdown, and crusting of bullae), 5 weeks post exposure (lesions healed with some post inflamatory change with large pink erythematous areas) and 9 weeks post exposure (fading of erythematous areas).]
Notably, areas covered by swimwear were completely spared. The largest and highest densities of bullae were on areas with the longest exposure to the water (anterior lower limbs, face, lateral upper limbs). 
Mucosal lesions were absent, and there was no lymphadenopathy.
On presentation, she was commenced on oral flucloxacillin for presumed staphylococcal skin infection and discharged. However, after further worsening of the rash, she re-presented within 24 hours and antibiotics were changed to trimethoprim–sulfamethoxazole.
Full blood examination (including eosinophils), urea and electrolytes, and liver enzymes were normal. C-reactive protein was raised (144 mg/L) (Table 1). 
Histopathology of skin biopsies showed spongiosis with perivascular lymphocytic infiltrate, consistent with a spongiotic dermatitis; direct immunofluorescence was negative (Figures 5, 6). Bacterial (including mycobacteria) and fungal culture, viral PCR (herpes simplex virus, varicella zoster virus) and acid-fast-bacilli testing were also negative. 
She was diagnosed with a severe case of cercarial dermatitis. Antibiotics were ceased, and a tapering course of oral prednisolone (initially 50 mg), oral antihistamines, and topical steroids (betamethasone dipropionate 0.05% ointment and methylprednisolone aceponate 0.1% fatty ointment) were commenced. 
Two weeks after discharge, she had marked improvement of her rash, with subsequent resolution. After completion of her steroid course, there was no recurrence and only post inflammatory erythema (Figures 2–4). She was advised to avoid swimming in wildlife sanctuaries to prevent future recurrence.
Figure 5: Histopathology of skin biopsy (Hematoxylin and eosin, 100× magnification), showing epidermal spongiosis and predominantly perivascular inflammation
[image: Histopathology slide image (100x magnification) of a skin biopsy from the patient. Sample is stained with hematoxylin and eosin and displays features consistent with a spongiotic dermatitis.]
Figure 6: Histopathology of skin biopsy (Hematoxylin and eosin, 200× magnification), showing a predominantly lymphocytic dermal inflammatory cell infiltrate, with a small number of eosinophils
[image: Histopathology slide image (200x magnification) of a skin biopsy from the patient. Sample is stained with hematoxylin and eosin and shows, at greater magnification, a portion of the same sample as is shown in Figure 5.]
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Table 1: Laboratory results
	Category
	Testa
	Result
	Normal range
	Comments

	Full blood count
	Haemoglobin
	141 g/L
	115–165
	

	
	White cell count
	10.8 × 109/L
	(4.0–11.0) × 109
	

	
	Neutrophils
	6.5 × 109/L
	(2.0–8.0) × 109
	

	
	Eosinophils
	0.3 × 109/L
	< 0.5 × 109
	

	Urea, electrolytes, and creatinine
	Urea
	4.4 mmol/L
	3.0–10.0
	

	
	Creatinine
	71 µmol/L
	40–90
	

	Inflammatory and autoimmune screen
	CRP
	150 mg/L
	< 10
	

	
	ESR
	25 mm/h
	< 20
	

	
	ANA
	Negative
	
	

	
	ANCA
	Weakly positive
	
	

	
	MPO-ANCA
	Negative
	
	

	
	PR3-ANCA
	Negative
	
	

	Skin antibodies and autoantibodies
	Intercellular substance IgG antibody
	Negative
	
	Targets adhesion proteins within the epidermis; assists in diagnosing intra-epidermal blistering disorders

	
	Basement membrane zone IgG antibody
	Negative
	
	Targets the basement membrane zone; assists in diagnosis of sub-epidermal blistering disorders

	
	BP 180
	Negative
	
	Positive result supports the diagnosis of bullous pemphigoid

	
	BP 230
	Negative
	
	

	
	Dsg1
	Negative
	
	Positive result supports the diagnosis of pemphigus

	
	Dsg3
	Negative
	
	

	
	Envoplakin
	Negative
	
	A significant diagnostic marker for paraneoplastic pemphigus

	
	Collagen type VII
	Negative
	
	A subgroup of bullous pemphigoid patients experiencing relapse shows the presence of collagen type VII antibodies


a	CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; ANA: antinuclear antibody; ANCA: anti-neutrophilic cytoplasmic antibody; MPO-: myeloperoxidase; PR3-: proteinase 3; IgG: immunoglobulin G; BP: bullous pemphigoid; Dsg: desmoglein.

Discussion
Cercarial dermatitis (swimmer’s itch) is caused by an allergic reaction to the penetration of nonhuman schistosome larvae (cercariae) into human skin. Cercariae are the larval forms of the parasite released from aquatic snails, found in warm shallow water with a sandy or vegetated base.2 
Nonhuman schistosomes are found worldwide. They are digenetic (sexually reproducing) trematodes that live in the blood vessels of birds or mammals (definitive host); the schistosomes produce eggs which pass out in the host’s faeces, and hatch into miracidia, which penetrate an intermediate snail host, then develop into cercariae, which are regularly released into the water. Humans are a dead end host: cercariae penetrating human skin cannot migrate, and die within the subcutaneous tissues inciting a hypersensitivity reaction.3
Swimmer’s itch is common in tropical and temperate parts of the world. It occurs mainly in freshwater lakes in temperate climates, but is also observed in brackish water.4 Due to the temperature-dependent development of cercariae, it is more frequent during summer months.5
However, swimmer’s itch is relatively uncommon in Australia, perhaps due to under-reporting of the condition. Cases have been reported in Queensland, New South Wales, and Western Australia; and in freshwater, brackish water, and saltwater.6–8
The typical presentation is of a pruritic, papular eruption of the lower limbs, occurring after standing or swimming in warm shallow water; covered skin (which cercariae cannot penetrate) is protected.2 Within hours of exposure, an itch or a transient tingling sensation can occur, and small red spots appear marking sites of cercarial penetration. Significant itch develops over several hours, with discrete erythematous papules which may lead to blistering if severe.9 The rash usually resolves within one to three weeks.2 
The diagnosis is clinical. Skin biopsy findings are usually nonspecific; some reports note a hypersensitivity reaction with inflammatory eosinophilic infiltrate. In one report where the patient presented after three days of symptoms, cercariae were seen in the epidermis of the biopsy specimen.10 However, direct histologic evidence is rare, as cercariae die within 24 hours of entering skin and are completely destroyed at 72 hours.3 
Treatment is symptomatic. Oral antihistamines and topical steroids reduce the symptoms; for severe cases, a short course of oral prednisolone may be used. Prevention is based around protective swimwear, avoiding swimming in morning hours and shallow waters, and showering and/or towel drying after swimming.5 
Our clinical diagnosis was based upon the exposure history, examination findings, clinical course with complete resolution, and investigations excluding alternative causes. In particular, the exposure history (with all family members affected by water exposure), and the eruption’s distribution (with sparing of covered skin, and highest density of lesions on most water-exposed skin), were consistent with cercarial dermatitis.
One important differential diagnosis was Vibrio vulnificus wound infection, which can occur with wound exposure to salt or brackish water, and produce bullous skin lesions; however, this was excluded by the absence of sepsis and negative microbiology. Another differential was of seabather’s eruption, which occurs after saltwater exposure and which can cause vesicular or pustular lesions (and systemic symptoms in some cases). However, seabather’s eruption usually affects areas covered by swimwear, in particular tight-fitting areas, and also areas subject to friction (e.g. axillae, inner thighs); this contrasts with the distribution of lesions in our patient’s case. In addition, symptoms of seabather’s eruption typically worsen upon rinsing with freshwater such as showering (which results in toxin discharge from the causative thimble jellyfish, Linuche unguiculata).11,12 Neither the patient nor her affected relatives reported an exacerbation of symptoms after showering. 
Other differentials were of an autoimmune or drug reaction; however, neither explained the eruption’s discrete distribution and its lack of recurrence after cessation of corticosteroids. 
Factors associated with severity of swimmer’s itch have not been extensively described. Previous exposure to cercariae can result in sensitisation, with the subsequent reaction being more severe and manifesting sooner with a more prolonged clinical course.5 Logically it would be expected that severity would depend on degree of exposure to cercariae. The concentrations of waterbird and/or snail hosts in a location would also be presumed to correlate with the severity of reactions via effect on cercariae numbers. High concentrations of cercariae occur with high air and sea surface temperatures, and coastal currents concentrate cercariae around shallow estuary outlets.3
In one prospective study of swimmer’s itch incidence and severity conducted in Douglas Lake (Michigan, United States of America) during July 2000, severity of an episode was strongly associated with total time in the water and with time in shallow water.4 Severity was also highest for morning water exposures and lowest in the late evening, consistent with temporal variation in the release of cercariae.4 
This is the first reported case in Australia of cercarial dermatitis with widespread bullous eruption. This case’s severity made the diagnosis more challenging. Contributors to severity were the ideal climatic conditions for cercariae and the degree of shallow water exposure. In particular, the patient spent significantly more time in shallow water than her family (who had milder reactions), and this differential exposure factor was significant in the severity of her reaction.
This is also the first case of cercarial dermatitis reported in Victoria. Since the early 2000s, cercarial dermatitis has also been reported in other parts of the world which previously had few or no cases, and given the temperature-dependent development of cercariae, climate change is postulated to be a key factor in this trend.13
A Victorian climate science report from 2019 described average temperature increases of 1.0 °C since official records began in 1910, with mean sea levels in Williamstown increasing by 2 mm per year since 1966. If the current rate of warming continues, Victoria is projected to warm on average by 2.8–4.3 °C by the 2090s compared to 1986–2005.14 Other climate-related factors may also be contributory. An Australian report on the 2022 Japanese encephalitis virus (JEV) outbreak identified significant climate change-related alteration in migration and breeding patterns of waterbirds (including known avian schistosome vector species) as contributory to the viruses’ unexpected emergence and spread.15 The diversity of avian schistosomes found around the world is due to the ability of migratory birds to carry parasites across large distances.13 These alterations in waterbird movements and behaviours may also contribute to the condition’s spread, by introducing cercariae into new locations. Given these trends, it is likely that more cases will be observed in southern Australasia in the future.
Cercarial dermatitis is an under-recognised condition in Australasia, and, in the context of climate change trends, is likely to become increasingly prevalent in more southern parts of the region, as well as to present with more severe manifestations. Local clinicians should be aware of the condition, its broad spectrum of clinical presentations, and its evolving epidemiology, as early identification has important public health implications. This case also highlights the importance of a thorough clinical history including environmental and potential infectious exposures in diagnosis of the condition.
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