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The European hedgehog (Erinaceus europaeus) is a wild, nocturnal, insectivorous mammal
widespread in many European countries.

The species is considered of least concern and commonly found with a distribution extending from
the British Isles to the Iberian peninsula, western and central Europe, the northern Baltic, and north-
west Russia, where it can survive and thrive in a range of habitats (Amori, 2016).

Haematologic and biochemical variables after overwintering

Many sick hedgehogs are frequently presented to rescue centres needing rehabilitation and to
private veterinary clinics needing treatment for several reasons – including trauma, environmental
pollution, parasitic infestations, weakness and inability to survive hibernation, and respiratory
problems.

Any health issues may potentially result in haematological and biochemical abnormalities.
However, the lack of reference ranges may make assessing the basic health status of these
rescued patients, as well as diagnosing or monitoring specific diseases and evaluating their
suitability for release, challenging.

A study was undertaken by Rossi et al (2014) to establish haematologic and biochemical reference
intervals for rehabilitated hedgehogs before release into the wild, and to assess whether sex and
management of the centre had any influence on these variables. Blood was taken from 50
hedgehogs – likely juveniles younger than 3 months, when captured in autumn as they were found
during daytime, then approximately younger than 9 months when sampled before release into the
wild. A total of 38 animals, divided into two groups, were from two rescue centres in Italy, while 12
were born in captivity in a veterinary clinic at the beginning of autumn, where they were also
overwintered.

On arrival at the rehabilitation centres, the 38 animals underwent a complete physical examination
and faecal samples were collected for parasitologic examination. The captive-born hedgehogs
were examined at birth, artificially weaned and received the same treatment as the others from
rescue centres.

All animals were weighed to assess their chances to survive hibernation, as hedgehogs weighing
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less than 650g are considered at risk to survive hibernation (Bunnell, 2002). The Bunnell index (BI),
a measurement of the ratio between longitudinal and latitudinal circumferences when animals are
tightly curled, was also assessed. Hedgehogs with a BI above 0.8 are considered fit to survive
hibernation after release (Bunnell, 2002), while underweight hedgehogs with a BI below 0.8 are
prevented from hibernation by maintaining them indoors at temperatures above 8°C.

Inclusion criteria, met by 38 animals, included the lack of external pathologic signs or evidence of
disease just before release, a target bodyweight between 650g and 1.5kg, a BI above 0.8, and the
absence of hibernation during overwintering. Blood samples were taken from the jugular vein under
general anaesthesia, with 2% isoflurane in oxygen administered via face mask.

Haematology results revealed a relative prevalence of lymphocytes, constant presence of
reticulocytes, Howell-Jolly (HJ) bodies and basophils, and bilobed nuclei in neutrophils and
eosinophils. Possible explanations for the higher nucleated red blood cells (RBCs), the presence of
HJ bodies and reticulocytes, and findings suggestive of erythroid regeneration may be the young
age of the animals sampled, splenic contraction due to stress, the presence of a nonsinusoidal
spleen in this species or the fact RBCs are released into the blood earlier than in other species.

Biochemistry profiles were characterised by higher creatinine and urea concentrations, and higher
alkaline phosphatase (ALP; the bone isoenzyme, usually high in young animals due to bone
remodeling, or the intestinal isoenzyme may be responsible for the high ALP activity seen) and
gamma-glutamyl transferase activities, compared with other domestic species with no sex-related
influence.

Mean corpuscular haemoglobin; nucleated RBC; numbers of eosinophils; activated and large
granular lymphocytes; and concentrations of total protein, glucose and cholesterol were different
among the centres, likely due to different management practices, such as antiparasitic treatments,
environmental exposure to microorganisms and diet.

Cryptosporidium parvum detection and molecular characterisation

In a short communication, Sangster et al (2016) discussed the occurrence of protozoan parasites
of the genus Cryptosporidium in European hedgehogs in Great Britain.

Infections with Cryptosporidium species are ubiquitous in wildlife, domestic animals and humans
(Gosling, 2005; World Organisation for Animal Health, 2008), but infection does not always cause
disease (Xiao et al, 2004).

Application of molecular techniques has also revealed species naturally infecting wild mammals are
frequently host-adapted, so of little concern to human health. However, wild mammals can also
harbour zoonotic species, including Cryptosporidium parvum.

                               2 / 5



A survey was, therefore, undertaken by Sangster et al (2016) – 108 voided faecal samples were
collected from hedgehogs newly admitted to eight wildlife casualty treatment and rehabilitation
centres. PCR revealed an 8% occurrence of C parvum in faeces or terminal large intestinal
content, with no significant association between the host or location variables and infection. No
other Cryptosporidium species were detected, including Cryptosporidium erinacei.

PCR and sequencing of the glycoprotein 60 gene identified three known zoonotic C parvum
subtypes not previously found in hedgehogs – IIdA17G1 (n = 4), IIdA19G1 (n = 1) and IIdA24G1 (n
= 1). These subtypes are also known to infect livestock. One hedgehog infected with C parvum
subtype IIdA17G1 presented histological evidence of localised cryptosporidiosis, indicating this
subtype can cause disease in some animals. The same animal also had concurrent disease
(meningoencephalitis), so it was likely to have been immunosuppressed.

Another faecal sample contained C parvum subtype IIcA5G3j, which has been found previously in
hedgehogs. One published report in a human exists, but it is not known to affect livestock.

The presence of zoonotic subtypes of C parvum in British hedgehogs highlights a potential public
health concern. However, the extent cryptosporidiosis occurs as a primary disease and the
potential impacts of Cryptosporidium infection in free-living hedgehogs are unknown.

Future studies should be undertaken to quantify infection intensities and active intestinal infection,
opposed to parasite oocyst transport alone that could result from ingestion of contaminated
foodstuffs, and to better understand the epidemiology, seasonal and spatial variation of this
infection.

In the meantime, as C parvum infection can occur in European hedgehogs in the absence of
clinical signs, adequate hygiene precautions should be employed when handling animals or
potentially contaminated materials to safeguard people against occupational zoonotic infection and
prevent the spread of this parasite to uninfected animals.

Comparing systemic antifungals for treatment of dermatophytosis

Dermatophytosis, generally caused by the zoophilic species Trichophyton mentagrophytes serovar 
erinacei and with other species occasionally reported, is a common skin disease affecting
hedgehogs in the wild and during rehabilitation (Smith, 1997; Cafarchia et al, 2012).

Most infections are subclinical and up to 25% of free-living hedgehogs are asymptomatic carriers
(Morris and English, 1969), with clinical signs likely often resulting from interactions of several host
factors, such as reduced immunity, malnutrition, stress and concurrent disease (Marshall, 2003).

Fungal elements may not always be visible when examining hairs and the spine microscopically,
and Trichophyton species do not fluoresce under UV light; therefore, culture is generally required
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for a definitive diagnosis.

Treatment is encouraged both on welfare grounds and to reduce contamination risks with fungal
spores, in consideration of the zoonotic potential of this infection, especially in rehabilitation
centres. Topical antifungal therapy may be of limited use in hedgehogs and ineffective due to
inadequate penetration into keratinised tissues, including the sheaths of spines and hairs (Marshall,
2003).

Systemic therapy is generally considered more effective and overcomes the need for repeated
handling, which may cause excessive stress. A study was, therefore, undertaken to compare the
efficacy of two oral antifungal agents in 165 hedgehogs naturally infected with T
 mentagrophytes serovar erinacei. Animals were randomly divided into two groups and treated for
28 days with either 10mg/kg twice daily of itraconazole, an azole antifungal; or 100mg/kg twice
daily of terbinafine, an allylamine antifungal with a wide safety margin and good efficacy against 
Trichophyton species. Both were mixed with a small quantity of food (Bexton and Nelson, 2016).

The therapeutic efficacy was evaluated after 14 and 28 days by mycological culture and clinical
scores of dermatological lesions. The dosage of itraconazole and terbinafine administered to
hedgehogs was extrapolated from other species by conversion into mass-specific minimum energy
costs, according to allometric principles.

No published pharmacokinetic studies exist regarding the use of systemic antifungal agents in
hedgehogs and side effects are well known in other species. Despite this, no clinical adverse
reactions were seen in the animals treated in the study. Laboratory monitoring was not undertaken
due to the practicalities of blood collection and handling in this species. Both treatments proved
effective for the management of dermatophytosis, with no statistical difference between the clinical
lesion scores in the treatment groups.

However, terbinafine was more effective at eliminating fungi from the skin and hair, resulting in a
mycological cure after 14 days of therapy in 92.8% of hedgehogs compared with 36.6% of
hedgehogs treated with itraconazole. The mycological cure rate for the itraconazole-treated group
improved with increasing duration of treatment – to 65.9% after 28 days and 85.4% after 42 days.

It is possible dose-dependent effects between the two drugs resulted in different treatment
responses. It is also likely itraconazole was fungistatic at the dosage used, with less activity against
arthrospores, compared to the relatively high dose of terbinafine. Absorption rates and plasma
concentrations of itraconazole can be highly variable between individuals and this could have
affected the treatment response.

The absorption of azoles is improved when administered with fatty foods and requires further
investigation in hedgehogs, although the fat content of the food used in the trial was relatively high
at approximately 30% dry matter.
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Further investigations are required to assess whether using higher dosages of itraconazole,
combining systemic therapy with adjunctive topical antifungal treatment, or adopting different
dosage protocols – including pulse therapy – or treatment duration would improve the mycological
cure.

Some drugs listed in this article are used under the cascade.
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